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For September 
E'.: -'JI'M>l~r.-:J 

T HERE will be an article in the 
Sept ember issue of this maga
zine that wiII be of intense 

interest and of tremendous help t o a ll 
the radio receiving set opera tors. 
We suggest that you get the Septem
ber issue and look out for it. It will 
be duly a nnounced on the front cover 
and yo u will not miss it. We would 
tell more a bout this article for broad 
cast listeners but we are a fraid our 
wide-awake contemporaries might 
read this a nd then set out t o get to
gether an inadequate and hastily 
prepared a rticle on the subject In 

ordee to a void being scooped. 

By the way, the number of fa ns 
who are becoming acquainted wit h 
the superior quality of our technical 
articles would surprise you. We 
have been fortunate enough to gain 
a reputation for publishing well 
written instructions on how to make 
receivers a nd how to operate them . 

M any letters come in , even during 
these dog days, telIing us tha t our 
illustra tions a re the clearest and 
our t echnical discussions the most 
timely. 

You have not forgotten t hat the 
technica l editor of Radio Age IS 

M r. F rank D. Pearne, for twelve 
years the chie f instructor m lec
tricity a t Lane T echnical High School, 
Chicago. Mr. Pearne is more tha n 
a n expert- he is an insti t ution. You 
should see the letters he receives 
dai ly from radio fa ns. They have 
confidence in him because he knows 
what he is talking and writ ing about 
and he knows how to write a nd ta lk 
a bout wha t he knows . 

Among recent subscriptions sent 
in we have had severa l for two years 
a nd a lesser number for three years. 
N ow \vhcn a fa n pays for his favorite 
book on rad io that far m ad vance 
it shows confidence a nd conviction . 
Doesn't it ? 

If you wa nt unbiased evidence 
on ho'w our technical wri ters have 
been hitting the ba ll read the page 
of boosts from readers in this number. 
vVe t hank yo u . 

- THE E DITO R. 

I 
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Construction of the Four Circuit Tuner 

ONE OF the unique contribu
tions to the science of radio, 
is the four-circuit tuner, in

vented and developed by Laurence 
M. Cockaday of Station 2XK. The 
arrangement of this circuit is pe
culiar, indeed, and the advantages 
claimed over other circuits are first, 
wonderful selectivity; second, ease 
of operation and third, the fact 
that it is extremely sensitive. C\V 
messages have been received over 
a distance of 3,200 miles and broad
cast reception has reached the dis
tance of 2,400 miles. This range 
is probably due to the manner in 
which the feeble impulses received 
upon the aerial are stepped up in 
the receiving transformer. 

A ratio of sixty-five to one is 
used at this point in the circuit, 
which gives a very high voltage 
on the grid, even though that pro
duced in the aerial may be extremely 
low. This high ratio is obtained 
by placing a single turn of square 
copper bus wire-in the aerial, or 
primary ocircuit-in inductive rela
tion with a secondary coil consisting 
of sixty-five turns. 

By referring to the drawing, Fig. 
2, it will be seen that the aerial 
inductance consists of two coils, one 
of which is the single turn pre
viously mentioned, connected in in
ductive relation to the coils "A" 
and "B," and the other, a bank
wound tuning coil used for tuning 
the antenna circuit. This latter 
coil must be placed at right angles 
to the others, to prevent indu(::tive 
coupling. 

This arrangement of the mounting 
is plainly shown in Figure 1. The 
secondary coil, "A," is connected in 
series with a condenser "Cl" of 
approximately .00035 M. F. and 
forms a separate oscillating circuit, 
which is inductively connected to 
the oscillating circuit formed by 
the combination of coil "B" and 

By FRANK D. PEARNE 

the .00035 M. F. variable condenser. 
This coil "B" is used as a stabilizer. 

The rather unusual arrangement 
of this circuit as shown in Figure 2 
may strike terror in the heart of 
the timid amateur, but if he will 
carefully study each detail, he will 
find that it is really quite simple , 
and that the first impression re
ceived is only due to its radical 
departure from the other convention
al circuits. . R eports received by 
the writer from those who have 
constructed the set are flattering, 
indeed, principally due to t he ab
sence of troubles such as body 
capacit y , interference, and the ease 
with which distant stations may be 
brought in. 

Details of Construction 
T he first step in the construction 

of t he coils is to procure a t ube 
of some good insulating material, 
bakelite if possible, but if this can
not be readily obtained a dry paste
board tube will do. This should 
be 50

/16 inches in length and 3}{ 
or 3.%' inches in diameter. Drill 
two sm all holes just large enough 
to t ake a number 18 wire through 
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them, about U inch apart, a t a 
point 0/6 .of an inch from the end 
of the tube. Straight along t he 
axis of the tube drill two more 
holes the same distance a part, a t 
a point 1.%' inches from the first 
holes. N ext drill two more holes 
beside the last two, about 78 of 
a n inch from them. At a distance 
of 3 inches from these holes, driII 
two more. T hese last two will 
come close to t he other end of the 
tube. T hes·e holes are to be used 
for anchoring the ends of the coils, 
as shown on " A" and " B," F igure 
1. Coil "B" is wound fir.st. 

T his is wound between the holes 
which are 3 inches apart . Use 
No. 18 SCc. m agnet wire , anchoring 
the starting end by threading the 
wire through t he holes on the end 
of the tube. Leave an end of about 
8 inches for connecting la ter and 
wind 65 turns , which wiII bring 
the end of the coil right up to t he 
holes to be used for anchoring the 
ends . Cut the wire , leaving 8 
inches for connecting and thread 
the wire through the holes to anchor 
the end . Now start the coil "A" 
in t he next two holes , with the same 

~RIO LEAk ! To 2. 
I'1EJrOHMS 

COIL C 

GND 
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size of wire-don't forget to leave 
an 8 inch end-and wind 34 turns 
whi ch will bring t he winding up 
to t he last two holes. 

T his completes t he winding of 
the t ube, \vith t he exception of 
the single turn which is to be wound 
around coil "A" later. After making 
sure that these two coils are wound 
in the same d irection , give it a 
good coat of shellac varnish and 
a llow it to dry. 

The next step is the winding of 
the ba nk-wound coil used for tuning 
the aeria l, or primary circuit. This 
is wound on a piece of tubing of 
t he same d iameter used for the 
other coils. Cu t off a piece of the 
t ube, 1 ~ inches in length and drill 
2 holes at each end (as close as 
possible without breaking through 
t he edge) to hold t he ends of the 
coil. T his coil is to be double bank
wound, a nd is really the only hard 
part of t he set t o construct, but 
after one once get s the idea of the 
winding, it will not be difficult. 
To do t his right, it is a good plan 
to first give t he t ube a thin coat 
of shellac varnish and do the wind
ing before it becomes very dry. 
Start the winding a t one end in 
t he usual way and wind two com
plete turns. T he third turn, instead 
of being placed next to the second, 
is wound on top of these two. This 
will lie in t he sm all groove, formed 
b~ the natural curvature of the 
WIres. 

U pan t he completion of these 
t hree turns, the wire is brought 
down to t he t ube again and one 
more turn is wound on th e tube. 
T his should be placed next to the 
second turn. The next turn is 
placed on top of turns 2 and 4, 
et c ., unt il 43 turns have been put 
in place in t his m anner. This 
should be wound wit h the same 
size and kind of wire as that used 
in coils "A" a nd " B." 

This would not be so hard, were 
it not for t he fact t ha t t aps must 
be taken off every so often. These 
taps must be brought out a t the 
7th , 13th , 21st, and the 31s t turns, 
the final end of t he wire acting as 
the tap for t he 43d turn . These 
taps may be made by making a 
loop of the wire at t he point where 
they are to be taken off and twisting 
it up tight against t he coil. F igure 
1 shows the position and method 
of mounting the coi ls in t he set. 

This may be varied to suit the 
taste of the b uilder, bu t in a ny 
event, the coil "c" m ust be m ounted 
at righ t angles to coils "A" a nd 
"B" as shown. 

After the coils a re mounted a nd 
the taps from coil "c" are connected 
to the switch contacts, as shown 

in Figure 1, the single turn of ti nned 
copper, square bus wire is put in 
place and connected to the aerial 
binding post, and the last contact 
on the aerial switch. It must be 
remembered that the single turn of 
bus wire is placed around the coil 
having 34 turns, not the one having 
65 turns. The switch lever is con
nected to the ground, grid leak and 
the positive side of the filament 
battery. The grid condenser, "C3" 
should be of the fixed mica insulated 
type, and the grid leak may be 
either a tubular leak having from 
one to two megohms, or of the 
variable type having the same re
sistance. The two variable con
densers, "e1" and "C2," should 
have a capacity of approximately 
.00035 M. F. and are mounted on 
the panel and wired, as shown in 
Figure 1. The balance of the cir
cuit is made of standard apparatus, 
which may be obtained at any radio 
supply store. It will be noted that 
Figure 1 shows the tuner only, 
while Figure 2 shows two connec
tions from the inside springs of 
the jacks which may be connected 
to an amplifying unit if so desired. 

If an amplifier is to be added 
to the tuner, the standard amplify
ing circuit may be employed. For 
the detector, UV-200 tube is recom
mended and if the amplifier is used, 
best results will be obtained with 
the UV-201-A tubes. The rheostat 
used on the detector tube should 
be of the vernier type, as this will 
be found to be one of the most 
sensitive adjustments in the set. 

Wiring the Set 
It is always a good plan to use 

large wire in connecting up the 
set. No. 14 tinned copper serves 
very well for this purpose, the tinned 
surface making it much easier to 
solder the joints. It is also sug
gested that the grid condenser be 
placed on the grid terminal of the 
socket and soldered to it. By all 
means solder a ll connections, even 
those where the wires connect to 
the binding posts , as one can never 
be too sure abou t these connections 
being good. The wiring may be 
covered with insulating tubing if 
desired, but this is unnecessary if 
N o. 14 wire is used. It is, however, 
a good plan to use sleeving on the 
taps connecting the aerial switch 
contacts, as these wires sometimes 
come close together and the tubing 
will prevent short-circuiting. The 
wiring should be done in a neat 
manner, with a ll connections as 
short as possible . 

Where Trouble Might Occur 
If when the set is all wired up, 

it refuses to function as it should, 

reverse the connections of coil "B" 
as it is sometimes very easy to get 
this part of the set connected up 
wrong. This however, is about the 
only serious trouble which might 
occur, but if the directions are 
carefully followed out the results 
will surprise the most skeptical. 

Useful Pointers 
A good way to make sure that all 

your connections are correct is to use a 
colored pencil when you are connecting 
your set and as you connect each wire 
on the set, mark out the corresponding 
symbol and line on the diagram you are 
working from. When you have finished, 
there will be no danger of your having 
left out any connections. It is a good 
plan to start out connecting the filament 
circuits of the set you are making first, 
and testing it by lighting the bulbs in 
the ordinary. If they are connected 
correctly, you may then proceed with 
the rest of the circuit. 

Always hang up your phones after 
you are through using them, as the long 
cord dropping down to the floor may be 
stepped on and the phones dashed to the 
floor. \Vhen one considers how sensitive 
a set of headphones are, being able to 
detect currents of .00016 of an ampere, 
you will readily realize that they should 
be treated with care and consideration. 
A bad bump or drop will sometimes 
cause the headset to lose its magnetism 
or bend the diaphram, which will result 
in inefficiency, which will later be laid 
to the set. Take care of your headset. 

Did you ever know that crystals 
could be washed, and their sensitivity 
improved? \~lell, they can. Wash them 
in lukewarm water, with a stiff brush, 
holding them in a piece of clean silver
paper. Crystals should not be handled 
to excess with the bare fingers, as the 
fingers always have oil and grease on 
them no matter how clean you may 
wash them. If this gets on the crystal 
it doesn't work so well. 

Short Aerials 
B. O. Borgeson, of Chicago, says he 

hears all local stations using a ten-foot 
piece of wire strung from the ceiling down 
to his set, consisting of a short-wave 
three-circuit regenerative set using two 
stages of radio frequenc y , detector, and 
two stages of audio frequency. He uses 
Atwater-Kent apparatus. It makes 
an ideal way of receiving local concerts 
and programs through static and inter
ference. 

The Editor of this magazine uses 
about twenty feet of bell wire, strung 
around the picture moulding of his 
living room, and has to his credit a 1,000 
mile range, using a Reinartz circuit with 
a two-stage audio frequency amplifier. 

Another of our readers, Bosworth 
Lape, when writing in for more informa
tion on circuits, using a Reinartz hookup, 
tells of a one-tube reception of Omaha, 
Nebr., through static. Mr. Lape lives 
in Mansfield, Ohio, and it isn't every 
night that a fellow can get such good 
distance during the summer. 
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HoW" To Construct An Efficient Tw-o 
Stage Atnplifier 

Fi~ure 1. This shows the panel arran~ement and wirin~ of the two stage audio frequency amplifier. Note especial
ly the connections on the jacks. 

By FELIX ANDERSON, Radio 9DQS 
A ~lance at the title of this articJe will probably convey the impression that this 
manuscript must have been found alon~ with some antiquated radio literature, 
considerin~ the recent trend of radio experimentation. Read the article. It is 
up-to-date.-The Editor. 

WHEN WE stop to summarize 
the present developments 

with radio frequency, reflex and 
nuetrodyne systems, together with 
t he discovery of new basic theories, 
it leaves us aghast at the tremen
dous pac~ of radio progress. 

In the wake of this progress , 
various circuits and systems are 
faIling into disuse and are seldom 
heard of or used. Few indeed are 
surviving ideas. 

Let us not forget the fact that 
among these survivors is the original 
audio frequency amplifier idea, a 
standard idea, which everybody 
takes for granted. 

True enough-you say, but 
almost every BCL knows how to 

construct an audio frequency a m
plifier-what we a re just now inter
ested in is radio frequency ampli
fication or reflex or nuetrodyne 
systems. 

"I have a one tube set," writes 
an enthusiast, "with which I am 
geuing unusual distance, but the 
signal is so weak that a t the best 
it makes difficult the reception of 
these long distance stations. How 
can I make them louder?" 

The answer is simple--audio fre
quency amplification. You can use 
any good system, radio frequency, 
nuetrodyne or even reflex to advan
tage and get range, but where vol
ume is necessary we make use of 
our old standby, AF amplification. 

The writer has taken particu lar 
note of the present construction 
ideas and articles, a nd finds that 
nearly a tl are devoted to one or 
more of t he new radical ideas now 
being pushed. \Ve know t here a re 
many BCL's who wish to get 
volume, but don't know how a nd' a 
concise. clear and detailed descrip
tion of how it is accomplished will 
not be amiss. 

The most efficien t and mo~t 
widely used system is the conven
tional two-stage transformer coupled 
circuit, shown in figure 2. In 
the characteristics of its construc
tion, we wish to emphasize the 
following: 
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IU=T 1. Flexibility--enabling the build
er to connect the amplifier to his Pe_----p~~ ___ &--~ 

present detector unit. TO P/lON~ .E1:'::E7S 
2. Compactness. ov DErB;TO/2. 
3. Efficient and noiseless opera

tion giving maximum volume, with 
least distortion. 

4. l\1inimum Cost. 
The following apparata will be 

necessary for the construction of &BtJr
this amplifying unit: 

8'e_---...:::.:.. __ / 11 1 F -

AFT 

,J4CK 

1 panel of bakelite or formica 9 /)B4I-r .------------~-_'l'--------....J 
by 7 by 3-16 inches. 

2 audio frequency transformers BBAT-
3 1-2 to 1 ratio. 

2 tube sockets. 
2 rheostats. 
1 double circuit jack. 
1 single circuit jack. 
6 binding posts. 
2 U V 201 A amplifying tubes. 
2 45 volt B batteries. 
15 feet of tinned copper bus bar 

\nre. 
1 telephone plug. 
1 mounting board. 
2 panel bezels. 
Cabinet and filament battery. 
After the above apparatus has 

been purchased, the first thing to 
do is to layout and drill the panel. 
I t is not necessary to use a 9 by 
7 inch panel ; if the builder desires 
to make the amplifier in harmony 
with the set he a lready has probably 
the best way would be to make it in 
proportion to the cabinet of the 
detector set to which the ampl ifier 
is to be connected. vVe wi ll let 
this rest with the judgment of the 
builder. 

No template instructions are 
given as the constructor will no 
doubt wish to use apparatus of his 
or her own selection, and conse
CJuentIy different holes must be 
drilled to suit the particular appara 
tilS one chooses. 

The mounting shown in figure 1 
is the arrangement the writer has 
found practical and harmonious. 

THE TRANSFORMER. The 
selection of the amplifying trans
former is very important consider
ing the many makes now in use. 
Heretofore, the general belief was 
that a very high ratio transformer 
was necessary on the first stage of 
the amplifier, but test and experi
ments have demonstrated that at a 
slight sacrifice in volume by the 
use of a lower ratio transformer, the 
gain in tone and clarity is increased 
to a remarkable degree. In the set 
shown two transformers of three 
and one-half to one ratio, made by 
the National Transformer Manu
facturing Company of Chicago were 
used with very good results. 

These transformers are marked 
P and B plus for the primary con
nections, P indicating the plate of 

B8AT- ~----------------------__ ~ ______________ ~ 

Figure 2. Circuit diagram of connections for the two stage audio fre
quency amplifier, showing the binding post connections. 

the tube a nd B plus indicating the 
positive B battery. Secondary con
nections are G and F minus repre
senting the connections to the grid 
of the tube and the negative fil a
ment respectively. 

The F minus on the transformer 
must be connected to the fil ament 
negative as a negative charge is 
necessary on the grid when the tube 
is used as a n amplifier. 

THE BI NDER POSTS shown at 
the upper right hand corner of the 
pa nel are connected to the ou tput 
of the detector or the phone posts 
on this tube. These connections will 
have to be traced out in the detector 
to determine which is connected to 
the plate of the detector tube and 
which is connected to the posItive 
B battery. 

J ACKS are shown in t he illustra
tions with their connection~. Four 
springs are shown on the first stage, 
and only two on the second. The 
use of a double circuit jack is not 
necessary on the second stage unless 
a t hird stage is contemplated, and 
which can be easily added without 
danger of howling if a low ra tio 
transformer is used. If a third 
stage is to be added, a double circuit 
jack is used disregarding the two 
center springs entirely. The jack 
makes contact" with a plug which 
when inserted into the jack spreads 
the two outer springs apart. 'Vhen 
no plug is inserted these outer 
springs make contact with the inner 

-ones wh ich are connected to the 
primary of the transformer . When 
the jack is inserted the separation 
of the top a nd center springs opens 
the circuit, and the current travels 
through the phones. 

THE RHEOSTATS should be of 
the correct design for the U V 201 A 
bulb, and should have a higher re
sistance than for the ordinary six
volt tube. The multistat, made by 
the Crosley Company, is very good 
for this purpose. 

BEZELS as shown are used to 

observe the tubes and their filament 
brilliancy when burning. They al e 
purely ornamental, and a series of 
small holes drilled in a diamond 
formation will serve as well. 

The transformer should be placed 
as far apart in the arrangement as 
possible, and should be mounted 
as shown with their windings run
ning opposite to each other to 
counteract any undesirable induc
tive relation to each other. 

By using a potential of from 65 
to 150 volts on the plates of the 
tubes sufficient volume may be 
had to connect the set up to the 
phonograph or a horn using the ar
ra ngementshownin RADIO AGE for 
July. If a Magnavox or similar 
power amplifier is used, the volume 
will be sufficient to fill a good sIzed 
hall. 

If you want a good clear loud 
signal use AUDIO FREQUENCY. 

Records on Cruiser 
With the Model TF tube transmitter 

inst a lled on th e United States cruiser, 
"Omaha," reliable communication was 
obtained up to 1,200 miles ' by day on 
C. \V., a nd up to 1,600 miles night by 
I CW a nd voice. With the 20 killowatt 
a rc daylight ra nges of 1,800 miles were 
obtained while working vessels of the 
United States fl eet , a nd 2,000 miles while 
working shore stations. 

During a s ingle day on May 25, 1923 , 
the Navy Department communication 
office h a ndled a total of 858 messages . 
This was the high mark in two yea rs' 
service. 

Cape May Quits 
The Nava l R adio Traffic Station at 

Cape May, N. J., has been closed a nd 
abandoned. The transmitter at that 
station was removed to Radio Compass 
stat ion at H enlopen, the latter station 
becoming the Com pass Control station 
for the group com posed of Cape May, 
Cape H enlopen a nd Bethany Beach. 
Traffic formerly h a ndled by the Cape 
May station will be handled by the radio 
stat ion at Philadelphia. 



RADIO AGE-"THE MAGAZINE OF THE HOUR" 7 

A Silllple Buzzer Transnlitting Set 

A VERY simple buzzer trans
mitting set, by means of which 
signals may be transmitted 

for distances of twenty-five to one 
hundred miles can be constructed 
by the amateur at a very small 
cost. However this is interesting 
only to those who have a govern
ment license, or to those who expect 
to have one, as it cannot be used 
without first taking the examina
tion given by the government. 

The principal part of this set 
is the coil which opera tes the vibra
tor. This is made by cutting out 
two fiber discs 2;4 inches in dia
meter and 78 of an inch thick, with 
a hole one inch in diameter cut 
in the center of each. The core 
is one inch in diameter and is built 
up of soft iron wires 4~ inches 
long. The fiber ends are forced 
onto the core, leaving 1/1& of an 
inch of the core protruding through 
the discs. This forms the spool, 
which is then wound with 2,500 
turns of No. 22 D. C. C. wire. 
The distance between the fiber ends 
is 4 inches. 

When the winding is finished, the 
coil may be mounted On the base 
by cutting out a wooden block, with 
one side hollowed out to conform 
with the shape of the coil and a 
thin piece of brass bent around the 
coil and fastened to the base, or 
it may be mounted on two brass 
ca~tings, as shown at "E" in the 
drawing. The vibrator spring is 
best made of phosphor bronze, or 
German silver, 3;4 inches long, 1 
inch wide, and 1/16 of an inch thick. 

The lower end is bent over a t 
right angles to allow a means ' of 
fastening it to the base. A one 
inch disc of iron, 78 of an inch 
thick, is fastened to the vibrator 
spring at just the righ t place to 
come in front of the core, as shown. 
Two silver discs, one inch in dia
meter, are fastened, one to the 
vibrator spring and one to the ad
justment screw, as shown at I'S" 
in the drawing. These are best , 
when swetted on to the holding 
members, as they are only 1/16 of 
an inch in thickness and any method 
of fastening with a screw or rivet 
would be awkward. Care must be 
used to see that the entire flat sur
face of these contacts meet squarely, 
as they carry a very heavy current 

By FRANK D. PEARNE 
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set up in the oscillating circuit. 
The post "C" which supports the 
adjusting screw "A" a nd contact, 
is made of ;4 inch brass rod, which 
may be straight, or turned into a 
fancy shape as desired. It is fasten
ed to the base by a brass machine 
screw. 

The oscillation transformer "F" 
is made by winding one coil of 
two turns of No. 12 bare copper 
wire, 10 inches in diameter and 
a nother coil of the same size wire 
h~ving 15 turns, 12 inches in dia
meter. The small coil is placed 
inside of the larger, with a one 
inch air gap between the two. The 
aerial connection to the outside 
coil is made adjustable, by using 
a spring brass clip, attached to 
the aerial wire, which can be moved 
from one turn to another, for ad
justing the wave length . The con
denser should be of the glass or 
mica insulated type and should have 
a capacity of .013 M . F. The cir
cuit may be easily traced from the 
drawing. 

The oscillating circuit is formed 
through the small coil, condenser, 
vibrator spring and contact sup
porting post, and this much of the 
circuit should be wired wit h No. 
12 wire, as it carries approximately 
40 amperes. This heavy current 
is set up by the oscillating circui t, 
although the actua l power consumed 
on a 1l0-volt direct current is less 

than three-fourths of an ampere, so 
t hat the rest of the circuit may be 
wired with No. 18 copper wire. 

Oakland is Active 
The Oakland Tribune in California 

is p la nning to increase t h e power of it s 
broadcasting station, and hopes by 
October to be in a position to apply for 
a Class B license. At present KLX is 
operating as a Class C station on 360 
meters with a power of 2S 0 watts. New 
apparatus for a 500-watt set has been 
ordered from the Western E lectric Com
pany, and with a 300-foot a nt enna, a 
far wider b roadcasting range is planned 
this fall. 

There are seven broadcasters in Oak
land and its vicinity; two B stations and 
four A stations being in San Francisco, 
across the bay. The new GEstation 
planned at Oakland wi ll make a total of 
eight. 

German Experiments 
Experimental work in wired-wireless 

is progressing in Germany, Consul 
Richardson advises the Department 
of Commerce. Recent ly communication 
was effect ed between Berlin a nd Stolp 
on the Baltic coast over a 400 kilometer 
line. This high-frequency t elephone 
line has been turned over to the Federal 
Post authorities by th e firm of Lorenz 
A.-G. Three calls at a time were put 
through successfu lly;'one on th e normal 
wave length, another on 4S kilometer 
wave, and a third on a wave of 2S kilo
meters. Instead of cathode tubes, a 
special high frequency generator was 
used. 
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The N e\Vest Radiotron, Model U V -199 
By J. C. WARNER 

Research Laboratory, General Electric Company 

RAD IOTRON UV-199 is a re
ceiving tube of t he high vacu

um type which has been designed for 
operation on dry cells. The filament 
of t his new tube requires only sixt y 
milliamperes current which is sup
plied at a potential of 3.0 volts. 
Th us, the power consumed by the 
filament is only .18 watt. 

This low current and small power 
consumption are m ade possible by 
t he use of the new X-L tungsten 
filament which is being used in both 
t he UV-199 and in the larger UV-
201-A. This new filament requires 
much less current than the older 
type of tungsten filament and op
erates at a m uch lower tempera
t ure, appearing a dull yellow when 
lighted, while the older filaments 
burned at a brilliant white heat. 

To illustrate the capabilities of 
t he new filament , it is of interest to 
compare the UV-199 filament with 
that of the well known UV-201. 
The UV-201 filament required 1.0 
ampere at 5.0 volts , that is 5 watts, 
and gave a total elect ron emission 

----.!-~, 

of 7.5 to 10 milliamperes. The 
UV-199 filament gives the same 
electron emission but requires only 
1-16th of the current and 1-27th 
of the power. 

In order to operate at such a low 
current, it is, of course, necessary 
that the filament be of very small 
size, and in fact the UV-199 filament 
is only about one-fourth as thick 
as the average human hair. In 
spite of this small diameter, the 
filament is remarkably strong, since 
tungsten has about the same tensile 
strength as high grade steel. 

The low filament current makes 
the UV-199 admirably suited to 
dry cell operation. It is always most 
economical to use dry cells at a low 
discharge rate ; that is, the capacity 
of the cell in ampere hours is great
est if the energy is taken from the 
battery at a small current rate. Al
so, for grea test battery economy, the 
battery should not be discarded un
til the closed circuit voltage has 
fallen to 1.0 volt or less per cell. 
That is, although the voltage of a 

'"... -~.. ,.."" .. ;-:. 

.~~;' .. -. 

dry cell is often thought of as 1.5 
volts, this is true only at the very 
beginning of the life of the cell. The 
closed circuit voltage drops rapidly 
at first and then more slowly until 
it has reached 1.0 volt the energy 
contained in the battery is prac
tically exhausted and the battery 
should be renewed. 

The UV-199 filament is designed 
for operation on three dry cells in 
series and so takes advantage of 
the economy of a low- current rate 
and the 1.0 volt per cell end point. 
Three six-inch cells of the ordinary 
general purpose type will operate one 
tube two hours a day for 387 hours 
or 193 days, two tubes 200 hours, 
and three tubes 125 hours. It is 
even possible to use flashlight cells 
where minimum weight and size of 
set are required. A small flashlight 
bulb requires .55 watt or three times 
as much power as the UV-199 fila
ment and an ordinary tubular three-

(Continued on page 28.) 

Sunday afternoon crowd in a village near Havana, Cuba, listening to its first radio program. As usual, when 
the camera man comes a round the crowd turns to look right in the eye of the lens. U&U Foto. 
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Lieut. R. S. Olmstead, winner of the National Balloon race, adjusting his lightweight dry cell radio outfit, prior 
to the start of the race from Indianapolis. Radio rendered material service to the balloonists through the broad
casting of weather reports from five principal broadcast stations. Photo by courtesy of General Electric Company. 

Radio Aids Balloon Racers 
STATic, that mysterious inter

ference in the reception of 
radio signals, which is perhaps 

one of the greatest puzzles to radio 
experts today, may be confined to 
an atmospheric belt about the earth. 
At least that is the possible con
clusion reached in special tests made 
by Ralph Upson, one of the coun
try's most prominent aircraft engi
neers who was a contestant in the 
National Balloon race which started 
from Indianapolis on July 4. 

Upson's balloon was equipped 
with a powerful lightweight radio 
set by the General Electric 
Company. For six weeks preceding 
the race Upson had used the set in 
his home and thereby became 
thoroughly familiar with its opera
tion under various conditions. His 
experience had taught him what 
static sounded like, and he also 
learned that the air seemed par
ticularly filled with it when there 
was an electrical storm in the 
vicinity; so much so, in fact, that 
one of the uses he planned for his 
radio outfit in the race was to detect 

thunder storms before the lightning 
might be visible. 

In his tentative report to the 
General Electric Company, made 
after the race, Upson writes: 

"One of the outstanding happen
ings in the use of radio in the balloon 
race was that at altitudes of 3,000 
feet and above we observed abso
lutely no static whatever, although 
we could see lightning at various 
points on the horizon." 

Upson's chief purpos~ in carrying 
radio was to help him win the race. 
Five of the principal broadcast 
stations had arranged to send out 
special weather reports on upper 
air currents during the first night 
of the race and the following morn
ing. In regard to this Upson says: 

"Andrus, my aide, acted as chief 
radio operator. He began listening 
in at 8:30 o'clock the night of the 
race. At first he could hear nothing 
but code signals, concerts from 
various stations, and a radio drama 
that was being sent out from a 
Chicago station. For an hour, this 
was about all we could hear. Then 

at 9:45 o'clock, central time" Andrus 
picked up the latter part of the 
weather report being broadcast from 
WGY in Schnectady. We heard 
just enough of it to make us wish 
we had heard the entire report. 
However, our disappointment was 
short, for a few moments later the 
whole report was repeated, every 
word being received clearly and 
rl.istinctly. It was just the news 
we wanted. 

"As a result of the information, 
we decided to go a little higher but 
not to try any high altitudes unless 
forced to it by thunder storms. 
The report gave us full confidence 
of reaching New York State , and 
possibly New England. Everything 
seemed so fav.orable that I turned 
in to sleep, leaving the balloon 
appendix partially closed. Then 
came the accident and you know 
the rest, a forced landing." 

Similar outfits were installed in 
the three army entries in the race 
by the Radio Corporation of Amer
ica. One of this trio, Lieutenant 
R . C. Olmstead, won the race. 
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Relllote 

O UTSI DE broadcasting, or trans
mission of speeches and music by 
remote control, has now reached 

its p erfection at KYW, the radiophone 
broadcasting station operated by the 
Westinghouse Electric & Manufacturing 
Company, at Chicago. Remote control 
broadcasting means that 
the talk or music to be 
transmitted is "picked 
up" in a concert h all or 
t heat re outside of the 
building in which the 
sending apparat us is in
stalled. Before being re
layed through special 
wires to the powerful 
transmitting panel in the 
broadcasting stat ion, it is 
a mplified by eq uipment 
located in the hall where 
it is being picked up, 
which insures its reaching 
the sending set with the 
sa me volume and a udi bil
ity as heard in th e hall. 

Remote control broad
casting has come to b e 
one of the importa nt fac
tors in radiophone service, 
for without it transmission 
of concerts played by 
large orchestras wo uld be 
impossib le, as the st udios 
o f even the largest sta
tions a re not la rge enough 
to seat a thirty-five or 
fort y piece orchestra or 
ban d. The services of 
the larger churches, such 
as the Sunday Evening 
Club a nd Centra l Ch urch 
of C hicago, which have 
choruses of a hundred 
vo ices, would also be im
possible to transm it if it 
were not for remote con
trol broadcast in g. 

Control Broadcasting 
By ROBERT J. STANTON 

Assistant to the Director, Station K. Y. W. 

The first step in the process of this 
remote control broadcasting was the 
installat ion of specially sealed telephone 
wire connections from the stage of the 
Auditorium to the tra nsmitting panel 
o f KY\V. Three extensions were then 
a dded to these lines, which in turn were 

volume music played by the orchestra 
during the overture. 

A control switch was then installed 
at the right side of the theatre, fifteen 
rows back from the orchestra pit. By 
means of this switch the operator on 
duty at the theatre was able to cut in 

the microphone before 
which the singers were 
performing, which' aided 
him in establishing a 
uniformity in the volume 
of music being transmit
ted. In addition to being 
an expert radio engineer, 
it was also necessary for 
this man to be familiar 
with the action taking 
place 'in each production 
broadcast in order that 
he might know in advance 
if t he artists were to ' shift 
their positions from the 
center of the stage to the 
right or left and whether a 
solo, duet, trio or full 
chorus was coming next. 

During the broadcasting 
of each production, this 
man also was in direct 
communication with the 
operator in the station, in 
order that he might be 
immediately informed if 
a reduction in the vol
ume of music should occur. 
If this did happen he 
could immediately switch 
in one of the other micro
phones and correct the 
trouble before the audi
ence might discern a 
change. 

The first successful 
remote control transmis
sion was accomplished by 
KYW short ly after the 
station began operating, 
when the productions of 
the Chicago Civic Opera 
Association were broad
cast direct from the stage 
of the Auditorium Thea
tre, situated approximate
ly a haIfmile from the 
Edison building, on the 
roof of which the sending 
equipment of KYW is lo
cated. Due to the suc
cess of the first radio 
transmission by remote 
control KYW is now 

Remarka ble cloud photograph taken by Ralph Upson during 
the recent championship balloon races, won 

From this beginning, 
the directors of , KYW 
have gradually installed 
additional remote controls 
until at the present time 
there can be picked up 
music and speeches from 
ten outside sources. Spe
cial wires now connect 
the station with three of 
Chicago's leading hotels, 
three theatres, one news
paper office, two concert 
halls and a trading floor. 
These remote controls en
able KYW to broadcast a 
variety of material, in
cluding commercial and 
fi nancial reports, news bul
letins, concerts, dance 
music, speeches and Grand 
Opera. Due to this sys
tem of outside "pickup," 

known as the first radio-
phone station in the world to broad
cast complete prod uctions of Grand 
Opera, which were heard last winter in 
every state in the union and in Canada 
and Cuba. 

by Lieut. R. C. Olmstead. 

con nected to three microphones, placed 
in the footlights on the stage, one in the 
middle and one on each side. A micro
phone also was suspended from the front 
of the first balcony to pick up the heavy 

speeches by prominent 
statesmen visiting Chi

cago may be transmitted without the 
necessity of their making a special trip 
and second talk in the studio. The same 
is true of special concerts and other 

(Continued on page 18.) 
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Telephoning Over Po-wer Lines 
TELEPHONING over power trans

mission lines became an estab
lished fact this week when ex

ecutives of large power companies from 
various sections of the United States 
formally opened the new high frequency 
automatic telephone system just in
stalled on the lines of the Consumers' 
Power Company, of Michigan. The cel
ebration was in charge of B. E. Morrow 
and C. W. Tippy, officials of the Con
sumers' Power Company, who were first 
to talk over the new system. Each vis
itor, as he was allowed to hold conversa
tion with the load dispatcher and op
erators in a power plant fifty miles dis
tant, marveled at the extreme clea rness 
with which conversation could be con
ducted. 

This system has just been in sta lled 
by engineers of the 'Westinghouse Elec
tric & Manufacturing Company, who 
were also present at the opening. Only . 
two sets are completed, these being lo
cated at Jackson and Battle Creek, 
Michigan. While these two cities will 
be able to use the apparatus, four other 
similar sets will be installed. In all there 
will be six hundred miles of transmission 
line utilized for telephone service when 
the system is completed 

This installation is a long step in ad
vance of anything yet attempted in ex
periments with socalled wired wireless. 
Previous installations have been but 
adaptations of the familiar radio trans
mitters and receivers used in sending a nd 
receiving radio telegraph and broadcast
ing, and provided only one-way com
munication. 

The system as worked out is quite 
flexible. Two frequencies are used . 

The dispatcher's set transmits approxi
mately 50,000 cycles and receives 60,000 
cycles. The transmitter at Battle Creek 
tra nsmits 60,000 cycles and receives 50,-
000 cycles. In effect, there are two trans
mitting sets and two receiving sets in 
service working through single telephone 
instru11\ents with the result that the 
service is duplex and both parties may 
tal k and listen sim u I tan eo usl y. 

To communicate with Battle Creek, 
the load dispatcher at Jackson has only 
to lift his telephone receiver from the 
hook. This automatically lights the 
tubes and starts up the radio transmitting 
appara tus about half a mile away in the 
J ackson steam plant of the company. 
The dispatcher then turns the dial on his 
instrument to the number assigned to the 
Elm Street steam plant in Battle Creek. 
The operation of this dial sends out 
modulated high frequency impulses over 
the high tension transmission line through 
a sending antenna strung parallel to the 
power line for about 1,000 feet. These 
impulses are picked up on the receiving 
antenna at the Elm Street plant a nd 
cause a selector there to step around a nd 
stop at the proper point and, through the 
operation of a system of relays, rings a bell 
or sounds a horn in the booth of the 
Battle Creek station. 

The Battle Creek operator unhooks his 
telephone receiver. This automatically 
starts up the transmitting radio set a t 
Battle Creek. He then hears the J ack
son voice sent out by the J ackson trans
mitter, and Jackson hea rs his voice which 
goes out through the Battle Creek trans
mitter. The two voices pass each other 
carried on different wave lengths, going 
through different transmitting rad io 

units, but all is tied into the two ordi
nary telephone instruments a nd con
trolled through them. 

One of the principal difficulties which 
had to be surmounted in the full develop
ment of this system of communication 
was to neutralize the currents induced 
in the receiving anten na by the powerful 
currents in the transmitting a ntenna . 
Every radio fan knows how difficult this 
would be from his experience with the 
sq ueals and howls from even the sma ll 
receivers in his immediate vicinity. This 
end is accomplished by apparatus in t he 
balancer box at the left of the ra dio re
ceiver. 'When properly adjust ed, t his 
balanci ng apparat us serves to neut ra lize 
the currents induced by the tra nsmitting 
antenna in t he adjacent radio r eceiving 
circuits and thus permit sim ultaneously 
the two-way commun icat ion which is a 
essent ial factor to the commercia l devel
opment of high frequency telephony. 

Operation of the system is so simple 
and so stable that it gives not the slight
est hint of the months of stud y a nd ex
perimentation that have taken place in 
t he \Vestinghouse organization to com
bine the a utomatic telephone and ra dio 
elements for transmitting over lines 
which carry c urrent at s llch tremendous 
pressures as to approach in vo lume of 
energy the power a nd effect of a bolt of 
lightning. 

While the rad io impulses which tra ns
mit the vo ice are carried upon the high 
voltage power lines, tests have sho wn 
that in event of lin e fai lure, th e ra dio 
impulses jump the gaps and communica
tion is not interrupted even when severa l 
miles of the transmission lin e is do wn. 

(Continued on page 20.) 

Spools and oatmeal hoxes went into construction of this set, but George Stahlman of Nashville, Tenn., has picked 
up New York, Detroit, Fort Worth and Atlanta. In addition to getting good results, he has the satisfaction of 
having made his own outfit. U&U Foto. 
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Here's a FeW" Pickups of Our Ow-n! 
T H ERE probably is no better mag

azine salesman than a satisfied 
reader to whom we have rendered 

some little service or other. We take 
pride in saying that here is the keynote 
of ou r rapidly increasing circulat ion . 
The following extracts are taken from 
many letters from our readers who write 
in and tell us what they think of Radio 
Age. 

lVlr. E. Johnson, of 305 West 149th St., 
New York City, writes: " I rece ived 
your diagram of the Reinartz circuit, and 
thank you for same. If you wi ll forwa rd 
me a subscription blank by return mail, 
I shall subscribe to your magazine with 
pleasure." 

William S. Law, of Saxon Mill, Spar
ta nburg, South Carolina, one of our reg
ular readers who figures prominently in 
our "PICKUPS BY READERS" with a 
set constructed from instructio ns given 
in Radio Age writes : "I have just sent 
in my subscription for you r magazine. 
Have been buying it every month on the 
sta nds but I do not wish to take a chance 
of missing a number. I think it has more 
helps and diagrams ~sef~ l to the BCL 
than any other magazIne. 

"First of all, I wish to mention that I 
received the first issue of the Radio Age 
a nd find it chock-fu ll of radio knowledge," 
says Mr. S. Sabo, of Qu incy, Illinois. 
"It certainly cannot be bea t." 

Carl Lagergren, of Osterville, Mass., 
writes: "I was reading a noth er r adio 
magazine when the postman brought my 
Radio Age. The magazine I was reading 
contained an article on an interesting cir
cu it but lacked detail enough for m e to 
construct it. I wish Radio Age would 
print this circuit with a description of its 
construction, because then I know it 
would be made clear enough for the rank 
beginner to construct it." 

Here's a letter from an Indiana BCL: 
Technical Assistant, 

Radio Age: 
I herewith wish to thank you for the 

copious information yo u gave me some 
time ago in regard to a radio circuit di
agram. You sent me much more in
formation than I had. asked for and ex
pected. As much" as I wou ld like to, I 
am sorry to say I am unab le to s ubscribe 
to Radio Age due to the fact that the in
stitution I am atte nding prohibits its 
st udents from receivi ng secu lar mag
azines. If no such limitation were im
posed, Radio Age would be the first mag
azine I wo uld subscribe for. At my home 
we get Radio Age regularly from our lo
cal newsdealer, and I eagerly read it 
during my off months. It is certainly a 
magazine of high caliber, full of practical 
information. Thanking you again for 
your courtesy to me, I am, 

Very truly yours, 
JOSEPH A. TERSTEGGE. 

Saint Meinrad, Ind. 
Richard F. Kro use, of \Va uwatosa , 

\Vis., says: "It gives me pleasure to be 
ab le to say that I am a subscriber to your 
good magazine, Radio Age." 

With regard to our instructions, E. T. 

Howard Bussman, of St. Paul, 
Minn., has built him a tree-top 
laboratory where he can make all 
the noise and all the dirt he likes. 

U&U Foto. 

Siegerdt, of Chicago , writes: "I am a reg
ular reader of R ad io Age, a nd have con
structed the \V D 11 tube circuit of the 
March issue, and it works beautifully; 
in fact, better than any other circuit I 
have built." Mr. Siegerdt wa nted infor
mation on how to further improve his set 
and got it. 

To substantiate our first contention 
that a satisfied reader is a standing ad
vertisemen t, we quote 1\'1 r. A. Soh va l, of 
New York City, "I a m a lways purchasing 
yo ur publication from the sta nds, a nd 
whe never the opportu nity presents rec
ommend it to others." 

Radio Age always welcomes construc
tive criticism as demonstrated in the ac
tion taken in regard to the following let
ter: 

Radio Age : 
Being a s ubscriber to your valuable 

paper, I not ice the a rticle concerning the 
case of a ma n in Dwight, Ill., who has 
entered suit aga inst an amateur radio 
operator cha rging excessive interference. 
I would appreciate further details of 
this Case as it progresses. Your maga
zine is co mplete in everything but one 
insta nce, which is that I think that it 
might be improved by adding a list of 
the Canadian stations, their call letters 
and ot her information to your p.csent 
li st of "Corrected List of United States 
Broarlcasting Stations." 

Very truly yours, 
Stockton III JOHN MAHER. 

Our is~ue 'of Radio Age immediately 
follo wing the receipt of this letter con
t a ined the addition of the list of Can
adian stations. Don't forget that Radio 
Age always welcomes suggestions of this 
kind, a nd the Editor really delights over 

' such letters, when they contain matter 
showing that our readers really take so 
personal an interest in the magazine. 

With further reference to the explicit 
llirections and conciseness of Radio Age 
instructions, we print the following from 
a letter written by Mr. B. Magruder: 

"I have tried innumerable places to 
get wiring illustrations of various cir
cuits. I wish to build the Kopprasch 
circuit and I should like it very much if 
you will furnish me with a drawing or 
other similar data which would show the 
a rrangement, wiring and layout of the 
Kopprasch circuit as clearly as that of 
the Erla circuit in your May issue. It 
was very simple to understand and I 
am sure I could not go wrong if I had 
such a plan to work from." 

George W. Mayheray, of Chicago, Ill., 
wrote: 

"Enclosed please find check for $2 for 
one year's SUbscription to Radio Age. I 
a m a new hand at radio and would like 
to construct a three-tube W D 11 set. 
Now I find that it would be impossible for 
me to construct a set from the usual in
st ructions given, but feel confident that 
if I had a panel arrangement of a circuit 
as clea r as that of the Erla circuit in the 
May issue I could buil<:i the circuit with 
ease. I think that this method of pre
senting circuits and ideas is a really won
derful plan for the true amateur like my
selL" 

And you should have. seen our Tech
nica l Editor, Frank D. Pearne, change his 
broad smile into a good-natured grin 
when he read this well-deserved praise, 
written by Mr. Mayh eray: 

"Mr. P earnc, you being the greatest 
Radio expert of today, I know you will 
help me as you have thousands of oth
ers. Therefore, I a m thanking you in 
advance for much much-needed assist
ance in the matter of making my first 
attempt at radio a success." 

And if you have a suggestion, or a 
kick, containing something of constructive 
na ture, don't tell your wife or your cat 
about it. Tell us-we'll welcome the re
ceipt of such information. 
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THOUGHT WAVES ·ITORIAL TOWER 

THE writer has heard sUfficient"1 
copyrighted music broadcast~ 
from radio stations that ap-~ 

parently are fighting the music com- .I 
bine to establish test lawsuits for 1 
the rest of time. '1·~1 f: 

There have been many columns 1 
written about a suit against a big . 
department store in New Jersey, I 

brough t by the American Society 
of Composers, Authors and Pub
lishers. The suit was heralded as 
the first big step in the fight to 
settle the question as to whether 
the broadcasters could legally be 
forced to pay fees for broadcasting 
copyrigh ted music. 

Great! We shall await the result 
of the suit with interest. M ean
while the wide world is broadcasting 
copyrighted music and except for 
a period of non-copyrighted music 
in the middle west, the fans have 
scarcely been aware that any fight 
was on. 

Whether it is legal or not, br ad
casting statjons from coast to coast 
are shootin·g the copyrighted jazz 
stuff out every night and it may 
be that the music combine is not 
so thoroughly convinced that broad
casting is bad for the music busi
ness as we have been so emphatically 
assured. 

I N OTHER columns there will 
be found an item in this issue 
about how the United States 

Shipping Board station in England 
is making some distance records, 
reaching Panama with uniformly 
good results during the hot weather; 
also there is an item to the effect 
that communication between Singa
pore and the Christmas Islands is 
carried on successfully in these hot 
days. There is other and convincing 
evidence that radio is effective in 
hot weather if the proper equip
ment is used. 

It is to be regretted that early 
in the radio game there was so 
much foolish discussion of sta tic in 
summer. The difficulties of re
ception were exaggerated in publica
tions and by word of mouth. The 
belief in the static bugaboo became 

so general that many hard-headed 
business men simply refused to t ry 
t o sell radio goods in the summer 
time, even going to the ext ent of 
orderiI1g their purchasing depart
ments to let tl;e depletel 8tocks 
of e quiprr.. e lt r e main d ep leted , 
whether there was demand for equip
ment or not. 

As a matter of fact, there is a 
lot of fun in radio the year 'round . 
I t is possible to get long distance 
reception, if the receiving station 
is properly built and operated. 

The only logical reason for a 
fa lling off of radio activities in t he 
summer is that so many fans leave 
their homes for extended vacation 
outings and even when they re
main a t home outdoor pleasures 
often call them away from the 
radio receiving set. But that situa
tion is met with the tende ncy nowa
days to t ake a vacation radio set 
a long and use it on the lake or in 
the camp. 

An analysis of the situation shows 
tha t business in radio lines t his 
summer is better than it was last 
summer a nd everything poin ts to 
better business next summer t han 
this summer. 

Everybody is looking forward t o 
the autumn months for the begin 
ning of their promotiona l publicity, 
including advertising, and for ex
tensive sales promotion. 

I t would be well for the t rade 
to keep in mind tha t this summer 

slump is likely t o be:'shorter than 
t hat of last season. Publicity a nd 
advertising campaigns started in 
September and October will be too 
late to get) the results that are 
await ing us _ in the late fa ll and 
middle winter. This magazine is 
practicing its own preachment, hav
ing started its promotional work 
in July. 

I t is going to be a big year in 
radio. 

ON ANOTHER page we are 
publishing extracts selected a t 

random from the man y lett ers we 
are receiving from fans expressing 
appreciation of t he helpful d iagrams 
and clear information we are pub
lishing a bout ma king · and operating 
radio set s. Let our hook-ups be 
your guide. 

Mythical Static 
The United States Shi pping Board 

reports that wit h th e two k ilowa t t arc 
and chopper inst a lled on t he steamship, 
"Eastern G lade, " r eliab le n igh t com
munication was acco mplish ed on 600 
met ers from Durba n , Sou t h Afr ica, to 
Madagascar for a period of over a month. 
T h e distance bet ween t h e above men
t ioned places is approximately 1,200 
miles. 

The Shipp ing Board receiv ing stat ion 
a t L ondon report s t hat for t he past two 
years they h ave h ad much heavier stat ic 
in win ter t ha n in summ er a n d t hat 
a lt hough h eavy st at ic has been exper
ienced during th e past win ter, rece iving 
condit ions have now grea tl y im proved. 

Your Station 
Radio Age wants pho tographs 01 

stat ions a nd laboratories of its readers, 
in order t hat ot her fellows may see what 
a good layout looks like. Photographs 
sho uld be gloss prin ts and should be as 
clear as poss ib le. For each p hot ogra ph 
accepted we will pay $1. Send them 
in , fellows- h ere's a good cha nce to 
see your sta tion in pr in t. 

~Timbuctoo N ext 
Radio com municat ion between Singa

pore a n d Christmas Is land was es tab
li shed r ecently, a report to th e Stat e 
Depa rtment advises. 
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Governmental Radio Activities 

'"X TASH IKGTON, D . C.-The United 
V V Stat es Go,-ernment has in opera

tion today 885 radio statio ns, t he Kav y 
leading with 533 ships a nd 52 la nd 
stations, t he Army being second , with 
180 la nd stations. 

Co-ordinating the service a nd equip
ment of t hese Government s tat ions is one 
of the chief functions of t he Interdepa rt 
menta l Radio Advisory Committee, . or
ganized by Secretary Hoover soon a ft er 
the first radio conference. This co m
mittee, which is composed of experts a nd 
repre»entat ives of Governmenta l depart 
ments ta king an active part in the use of 
rad io a nd broadcasti ng , has made a 
survey of the equ ip ment a nd serv ice of 
a ll Govern ment stations, a nd has assign
ed new frequencies a nd Wa v e lengths t o 
them in accord with t he recommenda
t ions of t he Second Nationa l Radio 
Conference. 

Generally it is fel t today tha t th e co m
mittee is a satisfact ory clea ring house 
fo r offic ia l rad io act iv it ies . W hile broad
casting has been operat ed fa irly sa ti s
facto rily so fa r , it is fe lt t ha t t he ex
perience ga ined s hould form the basis 
of a nat ion a l p la n fo r a Governmenta l 
broadcast ing system. T his qu estion 
mem bers of the Com mittee rea lize , is 
intima t ely related to t he 592 privat ely 
owned and operated broadcasting 
sta tions. They point out t hat " if radio 
is to become of maximum benefit t o the 
people, t he Govern ment must continue 
to study the question of properl y organ
ized radio broadcasting a nd other ser
vices." T here is a const a nt demand for 
cur tailment a nd extension of the Govern
me nt's act iv ity a nd they feel that their 
d uty is to co-ordinate t hose needs and 
execute them wit h maximum economy. 

In the beginning the commit tee dea lt 
only with broadcast ing. Various prob
lems arose which ind icat ed the desira 
bility of extending the scope of the work 
to include a wide r fie ld t ha n rad io broad
casting. This was do ne by Secret a ry 
1 Ioover to cover matters perta ining t o 
radio communication in genera l. The 
functions of the Committee a re t o re
main purely advisory . to a ll the 
participating departments in matters 
coming under its cognizance. 

The Chairman of the Committee is 
Acting Assistant Secretary S. B. Davis 
of the Department of Commerce, who 
serves as the representat ive of t hat 
Department. The membersh ip a lso 
includes the following representatives 
of the Department of Agricu lture, 
Bureau of the Budget, Office of C hief 
Coordinator; Department of the Inter
ior, Interstate Commerce Commission, 
Department of Justice, Department of 
Labor, Navy Department, Post Office 
Department, U. S. Shipping Board 
Emergency Fleet Corporation, State 
Department, Treasury Department, \Var 
Department. 

The committee began an experimenta l 
'-..C.~ ........ ~ ,.".J ,.. un .. ; ........ .., ... ..,,, hrn-:. rl l"'!lct ; nN 

By CARL H. BUTMAN 

stat ions for the transmission of officia l 
government news by continu ous-wave 
(code) telegraphy, th is news being 
available to approved privat ely owned 
broad cast i ng stations for re-broad cast 
by radio telep hone. Use has been m ad e 
solely of previously ex isti ng st a tions. 
Seven Post Office Department (Air 
M a il) st a tions were used a t t he o utset, 
a nd have been replaced by the following 
Navy stations, worki ng on frequencies 
betwee n 50 a nd 65 kilocycles (between 
6000 and 4600 meters); Arli ngt on, Va ., 
G reat La kes, Ill., New Orleans (Algiers), 
La., Sa n Fra ncisco, Calif. These primary 
s t a tions accomplish t he sa me purpose 
a s leased wires in supplying mat eria l to 
the radio telephone broadcasting sta 
tions. 

There is one governmen t radio tele
p hone broad casting 1'tat ion-NAA- tha t 
a t Arlington, Va. Its frequ ency, under 
the new assignments , is 690 kilocycles 
(435 m eters). It broadcasts lect ures 
ma rket news, a nd miscella neous infor
ma tion, supplied by the Departments of 
Agriculture, Commerce, I nterior, La bor 
a nd Treas ury , a nd a lso music by Govern
ment ba nds. The schedule includes 
eightee n 15-minute periods of radio 
t elephone broadca~ting d a ily. 

T oday a bo ut 100 priva t ely owned 
broadcasting stat ions a re su pplied with 
materia l from severa l Depa rtments a nd 
a uthori zed t o broadcast it by radio 
telephone. 

"It is impossible to sta t e the cost of 
broad casting by Government depa rt
ments because such opera tions have been 
cond ucted in connect ion wit h t he other 
reg ular rad io work of the departments ," 

the committee sta t es. The cost of co n
du cting the broad casting by Goyern
ment stations during the past yea r in
cluded $ 13,800 fo r equipment at Navy 
stat ions, incl udi ng insta llating, a ltera
tions, power and renewals . There wa s 
no equipment cha rge a ga inst broadcast
ing by the Post Office Department 
st a tions, but the operation cost at the 
Post Office Depa rtment stations was 
approxima t ely three cents per word . 
The average cost of the broadcasting 
from a ll seven Post Office stations for 
one day on a fift een-hour day ba sis wa s 
$53.93 or $16,826 per year. The Com
mittee has no estimate of the operation 
cost of the broa dcasting from Navy 
st a tions, nor of the cost of preparing the 
ma t eria l. 

The cla ssifica tion of material for broad
casting is consid ered, and it has adopted 
the principle that ra dio broadcasting 
should not be used where wire teleg
ra phy or printed publication would be 
as satisfact ory. 

Radio Gunners 
It is eX[1ected that the Naval Bureau 

of Naviga tion will hold an examination 
for gunner- radio-about the middle of 
August. The Bureau will notify the 
service at large as soon as it is defiI11tely 
scttled. In all probability, requirements 
for this exa mination will be the same 
as those incorporated in the Bureau's 
manua l. This is a st ep in advance for 
ra dio in the navy a" the gunner is a 
warra nt officer a nd st a nds next to the 
co mmissioned personnel. 

Reinartz Book FREE 
Reinartz Radio Book with Hook-ups-best book on best circuit 
-written and illustrated by Frank ·D. Pearne. If you want one 
free sign the coupon below and get the book and one year's sub
scription to Radio Age for $2.00. 

~""""""""""""""""'-""""""""; 

, ' , -, RADIO AGE, , 
- 500 North Dearborn St., ' , -, CHICAGO. -

- -, -
- ' _ Please send me FREE one of your Reinartz Radio Books and send _ 
~ me Radio Age for one year. I want to take advantage of this Special : 
_ Offer. I enclose $2.00. -, -, -
, N -, ame. ....................... ......... .. ............................................................ .... ......... .. _ 

, ' , -, City ...................... ..... ......... .... ................................................. _ ......... _ ...... ___ ..... _ 

, -, -, Street a nd N umber ___ ............. _ ...... _ ... _ ..... _ ..... _ ................ _ .... _ .............. __ ....... -, ' , ' 
'&""""""""""""'~""""""""""""~ 
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The technical department sends out many r eplies to questions in each 
day's mail. This service heretofore has been free t o all but in order to a ssure 
this service to our subscribers this direct reply method her eafter m ust be 
restricted to those fans who a re on our subscription list. 

Fa ns who a re not subscribers m a y ob t a i n t his service by enclosin~ 50 
cents with their question and the reply will b e m a iled at once, acco m p a nied 
by circuit dia~ram where illustration is needed. 

All inquiries should be accompanied by self- addressed a n d stamp ed 
envelope. 

R. C. G., Chica~o, Ill. 
Question: I wish to ask a few ques

tions with regard to charging a battery. 
I am on a direct current circuit for house 
lighting, and therefore could use the 
socket light for charging my storage bat
tery but I am unable to determine ex
actly how much resistance I should have 
in the line, and the safest type to use. I 
have an electric toaster of 550 watts type 
of 5 ohms resistance, and would like to 
know if this would be a satisfactory re
sistance? How would this be connected? 
How long should the current be allowed 
to charge for an 80 ampere hour bat
tery? How is polarity of the direct 
current determined? How can I t ell 
when my battery is fully charged? 

Answer: In Figure 1, I am printing the 
correct arrangement for charging the bat
tery you' speak of using the direct cur
rent lighting source you have. The 
toaster in series with several lamps of 
about 100 watts will sufficiently cut do wn 
the current to make it safe. The circ uit 
should be properly fused at all times. If 
the battery boils violently another lamp 
should be added until the plates just 
bubble profusely. To deter mine when 
the battery is charged, I would a dvise 
that you secure a hydromet er, an instru-

+ -::!!!!: BATrERY 

22~2 V 60 - 80 v 

Fi~ure 3. The sin~le circuit re~enerative set, showin~ t h e a ddi t io n o f o n e 
sta~e o f AF a mplifica t ion. 

ment costing a bout seventy-five cents 
fro m yo ur local battery station a nd by 
follo wing the instructions acco mpany
ing t he inst rument you ca n t est yo ur bat 
t ery for its gravity a t a ny time. A full y 

LIGHTS 

SUJ I 7CH 

:0 + 
e 

) 
FUSGs 

cha rged battery s hould read 1280. T he 
description of a pola ri ty indicat or is de
scribed elsewhere in this issue . 

T. MeL., Brooklyn, N. Y. 

Fi~ure 1. An arran~ement usin~ an electric toaster and a bank of 100 
watt lamps in series to char~e stora~e batteries, where direct current is 
available. 

Quest ion: In yo ur May edit ion of 
Radio Age, on page 2 1, I saw a d~awing 
of a single tube rege nerative set se nt in 
by Ha rold Lee, of Fosston, Minn. I made 
one exactly like t he drawing but a m un
a ble to get a ny long distance outside of 
WOR a nd WJ Z both being located in 
Newark, N. J ., a bout sixt een miles from 
here. I ca n get WEAF in New Yor k City 
very loud a nd a lso t he t wo stations in 
Newark but no fu rther t ha n that. WGY 
I cannot get or P hiladelp hia , Pa., which 
a re about 100 miles from here. Do yo u 
t hink a n amplifying bu lb wo uld be of any 
assist a nce in getting t hese stations? 
There is a fellow near me who can get 
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F i~ure 2. A sim~l e loop ci r<?uit with. one stage of AF amplification which can be converted into a regular aerial 
re~el ,er by connecti ng an ordinary vanocoupler at the points marked X. 

noston, Atlanta, \Vashington, D. C., etc., 
and he uses a one-stage amplifier a long 
with the set. Will you kind ly show how 
th is is added ? 

Answer: In Figure 3, I am print in g a 
diagram showi ng you how to add a one
stage amplifier to the set you have con
nected up. I feel confident that if you 
\ViII give careful atte ntion t o the a djust
ment of your tube on t he detector you 
wi ll find that your range wilI increase. 
Probably the best way to do this is to 
secure another tapped B battery of 22 ;1 
volts potential and arrange it so that it is 
a djustabl e in steps of 22;1 volts up to 45. 
YOli will then be able to get these long
d istance stations as you wish. The set 
should be adjusted so that it spills over 
gentl y when the seconda ry of the vario
co upler is turned, i. e., it should give a 
du ll click or soft thump folIo\\'ed by a 
continuous hissing sound. If yo u find 
that the set gets the carrier waves or 
whistles and does not seem to be able to 
tune in the voice, decrease the B battery. 
Be sure that the filament battery is in 
good condition. No doubt you will also 
find that your set \Vi II have a better range 
in the fall, d ue to the fact that summer 
weather makes the reception of long dis
tance difficu lt. 

C. M. H., Seymour, Ind. 
Question: I have a two-step amplifier, 

which when I first purchased it wou ld not 
work and after corresponding with the 
manufacturer sent it in a nd it was re
paired and returned. It worked fine for 
awhile, and then died again. Thought 
probably the transformers had gone bad 
and installed new on es. I am still having 
trouble, and would appreciate a little 
assistance from you. I-lave drawn the 
hookup I use, and would like to have you 
finish same from output of detector to 
output of second stage. I want to use 
jacks and plug. Am not fami liar with the 
latter and would like for you to show 
which are open and closed. 

Answer: In this issue of the maga zine 
you will find an article on the const ruc
tion of a two-stage amplifier, using jacks, 
which will no doubt clear up your 
trouble. 

T. O. \V., Houstonia, Mo. 

Question: I a m enclosing a diagra m 
of a ra diophone hookup which I am using 
a nd I would like to know how to hook one 
stage of ra dio frequency amplification to 
this. Would a lso like to have you show 
the detector of the circuit independently. 

Answer: In Figure 4, I am showing 
yo u how to correctly add one stage of 
ra dio frequency amplification to the cir
cuit you are now using. The detector 
as you ask was shown in the May issue 
of Radio Age. 

H. R., Schenectady, N. Y. 

Question: In the June number of 
Radio Age I noted with interest your 
description and drawings of the Ka uf
mann circuit , but am at a loss to know 
what size pa nel it will take. Was under 
the impression that it could be put on a 
panel 8 by 18 inches but notice you have 
the 43-plat e condenser mounted directly 
over the Active 20-coil. This being the 
case, it would take a panel about 12 inch
es high instead of 8 inches as per the di
rections. The coil would take 5 inches 
and the condenser about 4 and with about 
2 inches leeway it would make the panel 
pretty large. Would appreciate it very 
much if you cou ld send me a template 
of the panel showi ng the correct size and 
spacing of the different instruments. Al
so note you have the 43-plate condenser 
mounted upside down. Is this essential? 

Answer: The Kaufmann circuit can 
be eas ily mounted on the size panel as 
given. The Act ive 20-coil is not mounted 
directly below. the condenser, but is 
mounted in back of it with the t a ps di
rectly underneath the condenser. The 
coi l may be set 3 or 4 inches back o n the 
mounting board. I am sorry to say that 
I have Oil hand no template with which 
you could layout the ci rcuit . Yo u will 
no doubt wish to use apparatus of your 
own choice, and of course the holes will 
have to be made in accordance with the 
instrument you use. The condenser is 
apparently mounted upside down as it 
has been found that this arrangement col
lects less dust and dirt. 

B. B. J., Rock Island, III. 
Question: Please advise just what 

receiving range could be obtained with 
th e Erla circuit at this time of the year. 
What will the new Kaufman circuit ac
complish in comparison with the Flew
e lling or Reinartz circuits? How are the 
U V 201 A tubes used? I have a perfectly 
good storage battery and would like to 
use it with this tube if the expense of ad
ditional apparatus is not too great. 

Answer: Both the Erla and Kaufmann 
circuits are giving good results; however, 
wilI say that I am partial to the Reinartz 
circuit as the set for the beginner, due to 
the fact that it is easier to construct, least 
difficult to operate, and can be construct
ed at a minimum expense. \Vith a Rein
artz set using one tube a conservative 
range of 800 miles at night may be ex
pected under favorable receiving condi
tions. You will not have to change the 
circuits at all in order to use the U V 201 A 
as only a special type of rheostat of 
higher resistance than the ordinary one is 
needed. If you use the tube with a reg
ular rheostat, the knob should be turned 
so that the bulb barely lights. There are 
several small resistances on the market 
which can be added to the regular six 
ohm rh eostat to make it more efficient 
for use with the U V 201 A. 

A. C., Brooklyn, N. Y. 
Question: Will you kindly print a 

good hookup for a set using the foIlow
ing apparatus in connection with a two
stage audio frequency-amplifier. I have 
a n outdoor antenna, 3 \V D 11 tubes, 
sockets, 2 AF transformers, 2 double 
sockets, 2 AF transformers, 22 double 
ci rcuit jacks, 1 single circuit jack, 1 
va riocoupler , 1 variometer, 2 variable 
condensers a nd a pa ir of 1\1 urdock phones. 

Answer: A very efficient circuit was 
printed in the July issue of Radio Age, us
ing the very apparatus you mention 
with the addition of a 25-turn honey
comb coil placed in the grid return cir
cuit. If you wilI look back for this cir
cuit and add to it a two-step amplifier as 
described in this issue, you will have a 
very efficient set. This circuit wiII give 
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Figure 4. A single circuit regenerative circuit in connection with 1 step RF amplification and 1 step AF amplifica
tion. L 1 and L 2 are the primary and secondary of a variocoupler respectively. 

a mple selectivity and good range. The 
circuit appeared in the questions a nd 
answers section. 

H. B. K., Chillicothe, Mo. 

Question: Kindly print a hookup of 
a circuit showing one stage of audio fre
quency amplification in connection with 
a circuit using either a loop antenna or 
regular aerial. The set is to be used with 
U V 199 tubes throughout. 

Answer: In Figure 2, I am printing a 
circuit showing a loop receiver arranged to 
use either an aerial of the regular type or 
a loop. The audio frequency amplifier 
is shown in darker lines. The amplifier 
may be constructed according to the in
structions given for a two stage amplifier 
given elsewhere in this issue. 

C. H. P., Davenport, la. 

Question: Please send me a diagram 
of what you consider the best circuit using 
detector and 2-stage of a udio amplifica
tion for use with either loop of regular 
antenna. I am in search of a circuit that 
will give me volume as well as distance, 
regardless of cost of building. I have a 
Reinartz spider web coil set, built ac
cording to your instructions and am hav
ing wonderful results with it but I am in 
the market for something more elaborate. 
This circuit is to be used for broadcast 
reception only. 

Answer: You will want a selective, ef
ficient circuit, such as I am printing in 
Figure 5. From personal experience, can 
say that it is yet the most efficient cir
cuit I have used, and will give unlim
ited range if properly constructed. The 
radio frequency stage is shown to in
crease the range of the set, with the two 
stage audio amplifier, which can be con-

structed as shown elsewhere in this issue, 
will give p lenty of volume. This circuit 
requires patience a nd skill in t uning, and 
you will have to adapt yourself to the 
noises and sounds of the set to get the 
best res ults. 

J. A. O. B. Brooklyn, N. Y. 
Question: In the May issue of Radio 

Age, you featured the E rla circuit, which 
I constructed according to the instruc
tions given. I am enclosing herewith a 
diagram showing how I have connected 
the set a nd with which I am getting good 
local results but with little success on 
long dista nce stations. Is the enclosed 
diagram correct? Wo uld the addition 
of more tubes assist in bringing about 
better results ? I have a 75-foot aerial; 
would it be a good plan to put a con
denser in the ground lead? I would like 
to have as powerful a set as possible and 
would like to have your opinion with ref
erence to this. 

Answer: I am mailing you a diagram 
which shows the limitations of your set, 
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ff Figure 5. A simple regenerative circuit of great efficiency, 1 stage of radio frequency amplification, and two 
stages of audio frequency amplification. L 1 is an ordinary variocoupler, L 2 a 25 turn honeycomb coil, and L3 a 
variometer, The drawing illustrates the use of the audio frequency amplifier de&<;rih~<;l in this issue. 
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due to re, 'ersed transformer connections. 
It is important that you have these con
nections correct. On your diagram you 
indicate the connections from the G on 
the reflex transformer go ing to the positi ve 
of the AF transformer, and the A on the 
reflex transformer connected to the P on 
the AF transformer which is incorrect. 
Correct connections are G of the reflex 
transformer to P on the AF transformer, 
and F- on the reflex transformer to 
B+ on the AF transformer. 'The cor
rection of t his error will great ly improve 
the efficiency of your set. Would advise 
that you shorten your a ntenna down to 
about 50 feet and forget about insert ing a 
condenser in the ground lead. 

J. N., Chicago , Ill. 
Question: I have const ru cted my set 

in accordance with the hookup in you r 
booklet, "Reina rtz Radio." On the a n
tenna I ha,'e a 23-plate condenser a nd 
on the ground an ll-plate . I use a 
Schoonover co il and am able to get loca l 
sta tions loud eno ugh on the detector 
tube so that they can be hea rd all over 
th e room by using an adapter on my vic
trola . However, I have not been ab le to 
get out-of-town stations even with one 
step of audio frequency, although I have 
friends who get distant stations loudl y 
on the R einartz sets with only a detector 
tube. I have therefore tr ied to add a step 
of radio frequ ency to see if this would 
bring in the distant stations. I have an 
E rla A B 1 transformer mounted in a 
bulb socket and am using a C 301 A tube 
as a radio frequency amplifier. The ad
dition of this a pparatus has not helped 
the situation a bit. All I get now is a 
hummin g so und a nd weak sign a ls from 
local stations. I can turn off the radio 
freq uency tube or even remove it from 
its socket, a nd st ill get these weak sig
n a ls. Please explain this. 

Answer: Inasmuch as several of our 
readers a re asking about this circuit, I 
am printing in Figure 6 the correct con
nections for the addit ion of a one-step 
radio frequency amplifier together with a 
step of audio frequency which should 
give very good res ult s if connected as 
shown. The humming so und you speak 
of is called a beat note, a nd is caused by 
the rad io frequency tube osci llat ing, 
rectifying the signal instead o f a mplify
in g it. Probably the reason yo u ca n 
hear signals without the RF s t age work
ing is due to the fact that th is part of th e 
circuit acts as a condenser a nd passes th e 
!'Iignal on to the detector without actua l 
contact. 

A. S., Chicago, Ill. 
Question: I have a crystal set made 

up as per enclosed drawing received fro m 
you, and have had very good success with 
it. However, since change in wave
lengths, I have been unable to pick up 
KYW station, which before the change 
came in loudest of all. Can you suggest 
any change in this set to enable me to 
again receive this station? 

Answer: I am mailing you a diagram 
with suggested additions and changes, 
which I trust wi ll enable YOll to again re
ceive this station as you did before. 

GROUND 
_ ilililil[Ir.-+-----L...---I 
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Figure 6. Many of our readers are contemplating the addition of radio 
frequency to their Reinartz sets. This circuit shows about the most efficient 
arrangement yet found. 

\Vould advise that yo u ca refully note 
t he time at which this station is trans
mitt in g, as the cha nge in wave length has 
affected the transmitting of this station 
very much with regard to range ; nd sig
nal strength. I mprovements are being 
made and it will shortly become normal. 
You will have to tune lower than before 
as their wave is now aro und 347 meters: 

W. R. B., Odenton, Md. 
Question: I recently purchased a 

wireless specialty receiver from the Navy 
D epartment but it has proven unsatis
factory and so I want to change the hook
up. The apparatus is connected as en
closed drawing shows. Provision is made 
for both crystal and tube detector. What 
cha nges will be necessary to make this set 
e fficien t? 

Answer: Your drawing shows a 43-
plate condenser across the seco ndary of 
the variocoupler which is incorrect. Sub
stitute a 23-plate in its place. It may be 
that this set was des igned for use on 
waves of from 600 meters a nd up. This 
would be detrimental for tuning short 
waves. Investigate and see if the coils 
used for primary, secondary and tickler 
have more than 75 turns for primary and 
secondary and if the tickler has more 
than 100 turns. If it has it may be nec
essary to remove a bout 25 turns from 
each one of them. The July issue con
ta ins the hookup you should use for the 
tube set, in the questions a nd a nswers 
sect ion. 

Mexican Fair 
The recent radio fa ir , held in Mexico 

City, a roused considerable int erest, a nd 
there has been an increase in sales of 
rad io telephone apparat us. Some low
priced German equipment is now comi ng 
on the market. the Department of Com
merce has been advised. 

Remote Control Broadcasting 
(Continued from page 10.) 

music. This syste m a lso enables KYW 
to give a complete broa dcasting service 
to millions of radio listeners in th e United 
States a nd its neighboring tcrritory. 

Boulevard Concerts 
Le Matin, the well-known Pa ri sia n 

daily, is operating a concert rad io re
ceiving set in front of its office on a 
pop~lar boulevard, where crowds gather 
to listen to news, concerts and stat istics 
from fourteen amplifying horns. The 
a mplifiers are sufficiently loud to be 
heard over the terriffic traffic noises, 
Consul I ves reports from Paris. 

The public listening-in station was 
installed by the Societe Franca is Radio 
Electrique which broadcasts two con
certs daily on 1,780 meters. Other broad
cast ing is done by the Eiffel Tower on 
2,600 meters, and the Superior School 
of the telegraph and telephone service 
of the government on 450 meters. 

No provision for a roya lty to broad
casters has been made in France, beyo nd 
the payment of an annual fee of ten 
fra ncs to th~ French Postal Service b y 
owners of Wireless receiving sets. Th e 
Eiffel Tower radiations are sent out 
for the general public, a nd the Superior 
School broadcasts are carried on in the 
interest of education and experimenta
tion. The Societe Francais Radio Elec
trique, however, states that it obtains 
its remuneration by the sale of the 
"Radiola" receiving sets adapted to the 
broadcasting system used by the Societe. 
explaining that in order to receive 
its wireless concerts properly it is essen
tial that a "Radiola" set be used. The 
assertions of the company are corrob
orated by private set owners who sa v 
that other receiving sets a re un suitab le 
for the company's broadcasts concerts 
being heard very indist inctl y \~ith other 
sets, if at all. 

Listening-in is becoming popu lar in 
France, it is reported, although not as 
extensively as in the United States. 
Anyone may own a receiving set there. 
but transmitting outfits must be licensed 
by the government. French receiving 
sets are advertised for sale as low as 
250 francs each. No specific import 
duties are prescribed for complete radio 
receiving sets, but the differen t parts 
a re dutiable separately. 

Most of the French broadcasts are 
on long wave lengths, except those of the 
Superior School. 
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II~ Little Things That Help ~II 
Polarity Indicator 

A simple pola rity indicator can be 
constructed by t a king t wo pieces of 
copper wire which a re not insulated, 
and inserting them into a diluted solu
tion of sulphuric acid a nd water. If the 
acid is not handy the plain water will 
often serve the purpose. The two wires 
are placed in the solution a nd a re con
nect ed to the source of potential to be 
tested. As the current flows through 
the wires a nd solution, t here will be not ed 
small bubbles of gas rising from t he 
wires. This indicates .the decomposition 
of water into hydrogen a nd oxygen. 
Water being composed of these two 
gases sepa rates into their respective 
values, of hydrogen two parts a nd oxygen 
one. It will be noticed that one of t h e 
1V1!!'6A"TWe .PO$/7"/I/t... 

Fi~ure 'I. This arran~ement is 
probablylthe simplest method of 
findin~ polarities of batteries, cur
rents, etc. 

wires gives more bubbles than the other. 
THE HYDROGEN IS THE NEGA
TIVE POLE OF THE SOURCE AND 
THE OXYGEN THE POSITIVE. 
Or sayi ng it in a different way , the wire 
giv ing the most b ubbles is the nE'gative 
a nd th e lesser of the two is t h e posit ive. 
Try it on your B battery. 

AERIAL 

GROOND 

!=IXEl) 
CONOENc:Sl;"R 

4----fOI---I 
BU22ER oR 
r:t..AS~L/GHI 
BULB 

BV22E/2 OR 
FLA&LILIG-HT BULB 

Fi~ure 2. Our crystal set users will welcome this su~~estion for testin~ 
out their crystals. The connection on the buzzer should run to the ~round 
post on the receivin~ set. 

Simple Test for Con
denser Short Circuits 

Procure a dry ce ll a nd a n ordinary 
fl ashlight battery a nd touch it to th e 
t erminals of the fixed condenser, as in 
figure 2. If the condenser is defect ive , 
the bulb will light. This applies to fixed 
condensers a nd var iable condensers as 
well. To test a varia ble condenser, the 
connection is made to the rota r y a nd 
stationery p lates respectively. The p lates 
are then turned, a nd the bulb is watched. 
If t h e condenser plates touch or are 
shorted , the bulb will light indicat ing 
fau lty spacing. 

T his test is essentia l w here the con
de nser is to be sh unted across the B 
battery and filam ent as in the Grimes 
circuit, or where a large capacity con
denser is co nn ected across the B batt ery. 
If a phone con denser is defective it will 
short circui t your phones a nd yo u wi ll 
h ear no s igna l. 

If you a re having trouble with noises 
in your set wh ich can be varied when 
t he condenser is t urned or if the phones 
give a rasping noise, it might be a good 
idea to apply this test. 

PI/ONliS 

L-____ ~~ _ •• ____ ~ 

SWItr::1I 

Testing Crystals 
An easy a nd well-known method for 

testing crystals is possible by th e simple 
use of an ordinary buzzer, a dry cell 
and a switch. The instruments are 
connected as in Fig ure 3, and are used 
to find the "hot spot" on crystals . 

The b uzzer is conn ected to th e dry 
cell and switch in series, and t he switch 
is closed . T he buzzer sets up a series 
of oscillations, which if the detector is 
properly adjusted will b e h eard in the 
phones. 

This wi ll dispel a ll doubt as to whether 
the crystal yo u are using is sensitive or 
not. 

New Trouble Finding 
Chart 

A very clever idea for clearing up 
various troubles in the radio receiving 
set, is the new Tro ub le Finding C hart , 
prod uced a nd copyrighted by th e Ben
son Melody Company, 190 Nort h State 
Street, Ch icago, Ill. 

This chart has a ll the troubles known 
to radio sets listed on one side, a nd their 
ca uses listed on the other. A se ries 
of lin es extend ing from each particular 
case of trouble mentioned, ends in the 
explanatio n of what will cause that 
certain trouble, making it possible for 
th e beginner to solve his own trouble 
problems without the advice of an ex
pert. 

This fills a long fe lt wanlt in the radio 
field, as it covers anything which may 
ha ppen in the set and it is bound to be 
very popular, not on ly with the beginners, 
but a lso wit h the fan who has advanced 
to t he ex pert stage. 

NOTICE 

Fi~ure 3. If you are havin~ trouble with scrapin~, raspin~ nois~s in your 
set which are amplified by turnin~ the condenser knob, try thIS test on 
th~m. It can also be used for testin~ breaks in coils, and for loose con-

Notice is hereby ~iven to all whom 
it may concern tha t John Doll, form
erly employed in the circulation de
partmen t of Radio A~e, is no lon~er 
associated with the publication. 

nections. 
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Power Wires In 
Telephony 

(Continued f rom page 11.) 
This feature of t he high fr equency t ele
phon e system gives it a ma rked a d
vantage for load dispatchin g over th e 
conventional wire circ uit telephone sys
tem. 

Com m unication between J ackson a nd 
Battle Creek has demonstra t ed th a t 
even ligh tning storms, which wil1 inter
rupt serv ice momenta rily on th e tra ns
mission lines, have no effect upon com 
munication by h igh frequency t elephony. 

Wh en t he system is extended a l1 th e 
outlying sub-stat ions wil1 use the same 
t ra nsmitting and receiv ing fr equencies or 
wav e length s as Batt le Creek. Tha t is, 
t he dispatcher wiII be able to talk with 
a ny stat ion merely b y dialing th e proper 
cal1 number on his d esk phon e. Under 
t his a rra ngement out ly ing stations would 
not be a ble, under norma l conditions, to 
ta lk with each other, but by going a step 
farther in working out the intricate sys
t em of relays a nd wave-changing switch
es, any sub-station operator, by dialing 
t he number ten on his phone wil1 auto
matical1y cut in a spa re set of tuning 
cond ensors for rece iv ing a nd change his 
t ransmi tt in g wave length so that, in ac
t ion, his set t h en wil1 operate just the 
same as the load dispatch er's se t in Jack
son a n d he can talk with any or a ll other 
stations. Another det a il of the instal1a
tion is t he a rra ngement of extra selectors 
a t the various subst a tions through which 
th e dispatcher , by d ia ling a general cal1 
n umber on his telephone, wil1 ring al1 
subst a tions on th e sys t em and be able 
to transmit emergency orders simul
t a neously t o a ll subst a tion operators. 

The high frequency appa ra tus, or 
t he ra dio unit s of th e system , a re loca ted 
a t the various term ina l sta tions. Two 
a ntenna wires a re strung for a short dis
tance on t he towers which support high 
tension power lines. One of these is a 
sending a ntenna and one used exclusively 
fo r rcceiv ing. The a nt enna wire is given 
a bo ut twelve feet cleara nce from the 
power line wi re. The upper or transmit
ti ng a ntenna is connect ed to the trans
mitt ing set a nd th e lower antenna to the 
receiv ing set. 

High freque ncy currents a re gen erated 
by a 250 watt vacuum t ube similar to 
those used in broadcasting stations. 
This tube operates on 2,000 volt direct 
cur rent. This h igh frequency current 
flows into the t ra nsm itting a nt enna and 
instead of being broadcast t hrough th e 
air, it induces, by electrostat ic a nd elec
tro magnetic 'ind uction , corresponding 
high frequency current in t h e a djacent 
power line and t his h igh frequency 
energy, superimposed upon t h e energy 
transmitted normal1 y by th e power line, 
is carried on the power lin e to thc re
ceiving station where, by in d uct ion, it is 
led into the receiving set through t h e re
ceiving antenna. T h is unit is a n 01 dina ry 
long wave, coupled circuit radio receiver. 
It is equipped with a detecto r a nd one
step amplificr. 

The high frequency currcnts generated 
by the 250 watt vacuum t ube type osci l
lator are modulated by a second 250 wa t t 

vacuum tube to the grid of which the 
1"oice frequencies developed by the micro
phone are applied. A 50 watt vacuum 
tube is interposed between the relatively 
weak microphone circuit and the grid 
of the 250 watt modulator tube for the 
purpose of amplifying the voice fre
quencies. 

The largest broadcasting radio sta
t ions, such a s WWJ, the Detroit News, 
tha t has been heard over a radius of 
thousands of miles, use transmitting sets 
of 500 watts capacity. Some idea of the 
energy req uired to operate the Con
sumers' Power Company high frequency 
t elephone system may be gleaned from 
the fact that its transmitters have a 
ca pacity of 250 watts, just half the size 
of WWJ and larger than many of the 
other important broadcasting sets with 
which Michigan amateurs are familiar. 

Radio Drama 
A turn of the dial gains you admission 

to the radio drama. Tune your radio 
set to station \VGY and at least one 
ev ening a week you wil1 hear an entire 
play, sometimes a comedy drama, a 
fa rce or melodrama. 

For nearly a year now the General 
Electric Company station at Schenec
tady, N. Y., has been offering dramas 
by radio one night a week and during 
that period the little group of actors 
making up the WGY players has had the 
largest audiences ever before accorded 
dramatic offerings. Just how large that 
audience is is difficult to estinlate. There 
are at least 2,000,000 radio sets in the 
country and of that number 1,500,000 
a re almost nightly within range of WGY. 
Many of these sets have loud speakers 
or extra phones enabling groups to lis
ten-in. The number of people who have 
heard the WGY players in the contin
uous run of forty-three weeks is any
body's guess. 

Edward H. Smith and a half dozen 
a ctors were engaged, about a year ago, 
to produce Eugene Walter's play, "The 
Wolf," at WGY. It was something 
entirely new; it was contended by many 
that the radio audience would be unable 
to fol1ow the play with any degree of 
interest because of the absence of scenery 
and because they could not see the play
ers. Voice alone, it was contended, 
would not be sufficicnt to put over 
dra ma tic climaxes. 

From th e v ery first the radio drama 
was a success. Letters veritably poured 
into th e sta tion , asking for more. Mr. 
Smith, form erl y a n a ctor and director 
on th e profession a l s t age, was engaged 
to produce on e show a week. 

This work was undertaken in a serious 
a nd thorough ma nn er a nd for months 
many of th e great est successes of the 
stage have been going into the air, 
reaching untold thousands who, but for 
ra dio, would never have had an oppor
tunity of hearing the plays. During 
t he past winter when farmers in many 
par ts of th e country were snowed in, 
cut o ff from t he mails , the vil1age, and 
in ma n y cases th eir nearest neighbors, 
radio progra ms went out to relieve their 
loneliness. The fa rmer, the woodsman, 

the keeper of the lighthouse along the 
Atlantic coast, were enthusiastic in 
expressing their appreciation of the 
dramas. 

Mr. Smith and his players have 
pioneered in the art of the radio drama· 
they have had to develop a new technic: 
I t was found necessary to make occa
sional changes in play manuscripts, 
especially where a climax depended upon 
sight for its appreciation. The entrance 
to or departure from a room by one of 
the characters had to be indicated by 
sound, as a closing door. A bell helps 
somewhat in announcing a newcomer. 
to the invisible stage. Various sound 
devices were created to produce atmos
phere. A telegraph key and an imita
tion of an engine whistle helped in a 
railway station scene; storms were 
simulated by devices similar to those 
used on the stage. 

The performer was greatly handi
capped at first because he had depended 
a great deal upon the presence of his 
audience. Facial expressions were no 
help to interpretation; strong emotion 
could be conveyed only by vocal tone. 
To help the performer to a realization 
that his work was heard and appreciated 
WGY requested the radio audience to 
write their "applause" and this they 
have done by the thousands. The actor 
finds inspiration for his work in applause, 
not of hands clapping, but in written 
words. 

A Broadcast Freak 
With nearly 600 radio broadcasting 

stations in the air, many of them at the 
same time, it is not un usual for an 
operator to pick up two or three stations 
at the same time. Then begins the 
delicate task of tuning out all but the 
desired station, a task frequen tly im
possible and always trying to the temper. 

It is most unusual, however, for a 
fan to secure dual reception and discover 
that both stations are playing the same 
tune in the same key and tempo. 

This occurred Tuesday evening, May 
22, at 8:21 o'clock. A Providence, R. I. , 
radio fan recently wrote WGY, th e 
Schenectady station of the General 
Electric Company, that he had heard the 
Radio Four sing "Dixie" from WGY 
at the same time that WEAN, th e 
station of the Shepard Company in 
Providence, was sending out a phono
graph record of "Dixie," a banjo solo 
with piano accompaniment. Part of the 
letter follows: 

"Just once you fa ded out and WEAN 
was playing a banjo solo with piano 
accompaniment, 'Way Down South in 
Dixie.' What was our surprise to hea r 
your minstrels come in on the same song, 
in the same key and same tempo and 
together the two companies, so many 
miles apart, finished the v erse and 
chorus." 

The log of WGY showed that the 
Radio Four had sung "Dixie" on thc 
night and at the time given by the cor
respondent and R. F. Shepard, Vice 

'President of the Shepard Company has 
reported that his station broadcasted 
the same number at that time. 
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Factors That Have Made Radio Broad
casting Possible 

By S. M. KINTNER 
Manager Research Division, Westinghouse Electric & Manufacturing Company 

I N THE early days of radio, more 
than 20 years ago when it was 

called wireless, there was a man in 
Pittsburgh working on the develop
ment of an idea which, when it was 
perfected, completely revolutionized 
the art. 

The Marconi system, the one then 
in use, was founded upon a device 
termed a coherer, which was gen
erally acclaimed as the most mar
velously senstitive mechanism ever 
conceived by man. It was generally 
said, and by those best qualified to 
speak, to be the essential element 
which made the "wireless telegraph" 
possible. Yet in the face of all of 
this praise of the coherer, the so
called "electric eye," this Pittsburgh 
man clung to his idea which called 
for no less radical a move than the 
complete abandonment of this so
called indispensible part. 

The coherer was a trigger device 
which was tripped by the received 
signals and required resetting be
fore it could operate again. 

This resetting required time and 
limited the rate at which messages 
could be received. It had another 
defect more serious than its slow
n€ss, in that all signals sounded 
alike. 

A signal from a nearby station 
was no louder than from one much 
more distant. With such a device 
radio telephony was unthinkable. 
In fact, I have recently been told 
by the man who was then the ex
aminer of wireless inventions in the 
United States Patent Office that he 
had told his friends that "no one 
would ever be able to telephone by 
wireless methods." 

The Pittsburgh man set himself 
the task of making a radio receiver 
which was constantly in condition 
to receive and which gave a response 
in proportion to the amount of the 
received energy. 

He succeeded in producing several 
such devices all capable of meeting 
his requirements. We then noticed 
that he could distinguish different 
transmitting stations by slight dif
ference in their spark sounds. With 
his detector he used telephone re
ceivers to make manifest the re
ceived signals, whereas the Mar
coni system employed telegraph 
sounders. 

This observation suggested that 
there was some constant difference 

in the radiation of one station from 
another that gave it character and 
made it distinguishable like the 
voice of a particular individual. 

If then the radiation could trans
mit such characteristic spark tones, 
all waves being developed by spark 
discharge at that time, why was it 
not possible to transmit any tone 
if only the way of controlling the 
radiation could be determined? 

The Pittsburgh man to whom 
this experience relates was not long 
in devising a simple way of proving 
his theory. He simply placed an 
ordinary telephone microphone in · 
the antenna of his transmitting sta
tion, which was arranged to give 
several thousand sparks per second, 
and while his assistant talked into 
the microphone1 R. A. Fessenden, 
the Pittsburgh man, listened at his 
receiver and heard the first words 
ever transmitted by radio telephone. 

Pittsburgh, then, is the birthplace 
of radio telephony, both as to the 
instrumentalities and the applica-

tion in this newest and greatest field 
in which it has been employed, 
broadcasting. To R. A. Fessenden, 
then a professor in the University of 
Pittsburgh, came the idea which 
revolutionized the radio art and led 
directly to his invention of the radio 
telephone: to H. P. Davis, Vice 
President of the Westinghouse Co., 
came the vision of broadcasting 
which led to the creation of KDKA 
and the many others following it. 

Pittsburgh is justly proud of her 
record of accomplishments in radio 
but those responsible for the ac
complishments realize that still more 
is needed to place radio broadcasting 
on a plane where it will render the 
service of which it is capable. 

The channel of Communication 
that carries voice consists of electro
magnetic waves, which can be 
thought of as like water waves in 
shape and exist in what is termed the 
ether. The ether, scientists tell us, 
permeates all space and is the 
means, by wave motion again, by 
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which the light from the distant 
stars is brought to the earth. Light 
waves and electro-magnetic waves 
used in radio are a like aside from 
their length . They both travel out
ward from an exciting SOurce at the 
same speed, 186,000 miles per sec
ond, almost 7 Yf times around the 
earth in a second of t ime. Every 
second of time mare than 800,000 
waves leave the radio antenna and 
rush outwards with their incon
ceivable speed. They rush past the 
receiving antenna and in so doing 
give up a small part of their energy, 
which manifests itself as a minute 
electric current which surges to and 
fro in step ,,-ith the onrushing waves . 
If the antenna is properly in tune 
the currents set up will be much 
larger than if it is not. This differ
ence may have a ratio of the order of 
100 to 1. If the receiving antenna is 
located very near to a transmitting 
station the strength of the "out of 
tune" currents may be sufficient to 
be distinctly heard. This accounts 
for the interference that is some
times caused. 

To return for a moment to the 
transmitting station which can be 
pictured as a continuous emitter of 
waves, and see how those waves are 
modified to convey the sounds it is 
desired to transmit, let us take a 
single tone-high C-of the so
prano. That tone is made by 1,024 
vibrations per second in the air. If 
then the intensity of the antenna 
radiation is varied 1,024 times per 
second and caused to change from a 
maximum to a minimum at a reg
ular rate, t he curren t in the receiv
ing antenna will a lso vary in a cor
responding manner, when this re
ceived current is passed through the 
necessary appliances and finally 
gives its indication in the telephone 
receiver, 1,024 vibrations of the 
diaphragm results and the tone high 
C is reproduced. vVhat is true of 
one tone is equa lly true of others and 
of combinations of others and in 
this manner a voice controls the 
rate of energy emission from the 
station by varying the intensity of 
the waves, and the waves, without 
changing in the number per seconn 
sent out, are delivering the message. 

The oscillating Cllrrents set up in 
the receiving antenna cannot be ap
plied directly to the telephone for 
they are of too high a freq uency to 
give any response. Remember t he 
sound frequency is conveyed by the 
variation of the radiated wave in
tensity at the sound frequency. For 
convenience the radio art has adopt
ed the terms radio frequency and 
audio frequency as terms indicating 
certain ranges of current or wave 
frequencies. An audio frequency is 

one within the audible limit, which, 
for most ears, is below 15,000 com
plete oscillations per second. Radio 
frequencies are all frequencies above 
the audible limit. All radio waves 
used in transmitting, excepting a 
very fe,..- from some of the trans
oceanic high powered radio tele
graph stations are of radio fre
quency. 

Remembering now that the cur
rents set up in the receiving antenna 
have the same frequency as that of 
the waves producing them and that 
they are of radio frequency, that is, 
abo;ve the audible limit, it is ap
parent that something must be done 
to convert them to a usable form, 
before applying to the telephone 
receiver. This change is made by 
what is termed the detector. This 
device, a crystal or a tube, permits 
currents to pass in one direction 
but not in the other. By collecting 
all of the current pulses that pass 
and storing them in a condenser, 
from which they are drawn by the 
telephone receiver, it becomes pos
sible to detect the variation in the 
rate of energy arrival. That is the 
swelling and shrinking in intensity 
of the radiated waves, as produced 
by the sound waves being transmit
ted, causes a corresponding swelling 
and shrinking of the charge in the 
condenser, and of the current in the 
telephone receiver withdrawing it, 
and gives a reproduction of the 
originating sound. 

That is the essential idea of radio 
telephony. The important elements 
needed to practice it, which we now 
look upon as essential, will give 
way, as the a rt develops, to im
proved appliances ann methods, 
just as Marconi's coherer and sys
tem was abandoned for the Fessen
den form of detector and system of 
operation, the one now being used. 

Service in Denmark 
Radiotelephone connect ion between 

Copenhagen a nd the island of Born
holm in the Baltic Sea, h eretofore poorly 
eq uipped with means of co mmunicat ion, 
is now a n accomplished fact, Tra de 
Co mmissioner So ren sen reports. Ra dio 
telephony between the two points is now 
open to the public. Thc radio circuit, 
which consists of the four stat ions: 
Amager, Lyngby, Hammeren a nd Ronne 
Radio, is based on t h e Poulsen a rc sys
tem, manufactured by the Germa n firm, 
Lorenz. The installation permits of 
commu nicat ion s in either d irect ion s imul
taneo usly. The rad io is connected with 
the ordinary Copenhagen telephone sys
tem, so that any subscriber may ask for 
a number on Bornholm Island a nd get 
connection. The cost for a call is 3.50 
crowns for a three-minute period. 

Helps Amateurs 
Washington, D. C.-The Department 

of Commerce has authorized a broader 
band of wave-lengths for general and 
restricted amateur radio stations, and 
created a new class of amateur operator's 
license to be known as" Amateur Extra
First-class." 

The new regulations sent to all dis
trict supervisors of radio provide that 
licenses will be issued permitting the 
use of any type of transmitter-CW, 
Spa rk, AC-c\N, ICW, unfiltered CW 
and phone-with the restriction that 
-when using pure C\V they are authorized 
to use wave lengths from 150 to 200 
meters and when using spark, AC-CW, 
ICW, unfiltered CW and phone the wave 
lengths from 176 to 200 meters only 
can be used. The types of transmitters 
must be specified in the application and 
the license. 

Special amateur radio station licenses 
will be issued permitting the use of pure 
continuous wave transmitters only, auth
orizing the use of wave lengths from 150 
to 220 meters. 

For the purpose of application to 
amateur stations, pure CW is defined as 
follows: A system of telegraphing by 
continuous oscillations in which the 
power supply is substantially direct 
current as obtained from (1.) a generator, 
(2 .) a battery, or (3.) a rectifier with 
an adequate filter. A filter is not deemed 
adequate if the supply modulation 
exceeds five per cent. 

General restricted and special amateur 
stations are not permitted to use a trans
former input exceeding one kilowatt, 
or equivalent of this power based upon 
watt input to plates if tubes are used. 
Where input rating of tube is not speci
fied by manufacturer this rating will be 
considered as double the manufacturers 
output rating. 

On licenses issued for amateur stations 
you will include the following: "This 
station is not licensed to transmit be
tween the hours of 8 and 10:30 p. m., 
local standard time, nor Sunday mornings 
during loca l church se rvices." 

Special amateur stations must be 
operated by p ersons holding an extra 
first grade amateur operator's license, 
or a commercial first-class operator's 
license, or a commercial extra first-class 
operator's license . Applicants must 
als~ meet the requirements of R egula
t.ons 63. 

A new class of amateur operator's 
license is hereb y establishcd to be known 
as "Amateur Extra First Grade." Li
censes of this grade will be issued to 
persons passi ng the required special 
exa minat ion with p ercentage of at least 
seventy-five and code speed in s~nding 
and receiving a t leas t twenty words a 
min ute, five cha racters to t he word; 
who have had a t leas t two years' exper
ience as a licensed radio operator; and 
who have not been penalized for viola
tion of the radio laws subsequent to the 
date of these regula tions . 

The chains of habit are too weak to 
be felt until they are too strong to be 
broken. 
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Naval Radio Service 
Increases Efficiency 

(By Washington Radio News Service) 
Washington, June 11.-The Naval 

Communication Service in the past 
three months has made gigantic strides 
in the efficiency of its service, chiefly 
through educating its untrained per
sonnel. Couries of radio instruction, in 
addition to the regular schools at Great 
Lakes, Norfolk and San Francisco, have 
been prepared and the results are "very 
gratifying," a recent report states. 
Today the 1200 radio men stationed 
ashore are receiving intensive training 
in fleet communication, so that they will 
be familiar with sea operation. Today 
the personnel of the Communication 
Service of the Navy is in better shape 
than in any other branch of the service, . 
officers of the Communications Service 
state. 

A survey of the radio personnel situa
tion just completed by the Navy, shows 
that there are 2443 radio men on duty, 
and that vacancies in the three higher 
rates exist. Following examinations 
held in May, 170 radio men were pro
moted to higher rates, fifteen of them 
becoming Chief Radiomen. There was 
still a shortage of 562 men in the service. 

Opportunities in the Naval Service 
are good for young men, communication 
experts point out, citing a recent case 
where a young Jl1an of 20, who held the 
rate of First Class Radioman, was per
suaded to remain in the service, because 
at 32 he would be eligible for transfer 
to the Reserve with a regular income of 
$75 to $80 a month. No such an oppor
tunity awaited a young man in ordinary 
business pursuits, it was expla ined. 
This young man is now enroute to sea 
duty in the Mediterranean. 

Service Improves. 

Discrepancies in transmission of mes
sages by the Navy has been decreased 
markedly during the past six months. 
During a recent period of supervision, 
five Atlantic stations had no errors, while 
the only two out of the other seven had 
over one tenth of a word in a thousa nd 
wrong. Manipulation has improved 
greatly, operators are better instructed 
in precedure and are most attentive, the 
report states. 

In an effort to decrease governmental 
radio interference, a special committee 
composed of members of the I nterde
part menta l Advisory Committee on 
Radio, has made a study of wave fre
quencies used by the Government and 
recommended certain changes to the De
partment of Commerce. In view of this, 
Secretary Denby of the Navy has re
quested that a complete survey of all 
Government radio activities be now 
undertaken by this committee, so that 
complete cooperation and co-ordination 
may be had. 

Commander S. C. Hooper, in charge of 
Radio Engineering in the Navy, it is 
reported, will become Fleet Radio Officer 
under Admiral Coontz, when the latter 
assumes command of the U. ,F. Fleet 
early in August. 

Wartime Radio 
As an instance of the work of former 

amateurs, who served i'n the Signal 
Corps during the war, it is said t hat 
seventy-three per cent of the 400 radio 
men engaged in intelligence work were 
ex-amateurs. Not a single "leak" oc
curred in the service, which intercepted 
73,000 enemy messages and recorded 
175,000 bearings on enemy radio stations. 
The country and the Signal Corps is 
greatly indebted to these amatel1rs for 
their war work. 

Although little was known of the work 
of the rad io intelligence section of the 
army during or since the war, it was one 
of the most spectacular. Radio direc
tion finders were placed all along the 
lines, at a distance of about five miles 
from the actual front and spaced about 
twelve miles apart. These recei ving sets 
located the enemy stations in operation, 
recorded their bearings by means of 
directional coils, not unlike modern 
radio compasses, and forwarded the 
bearings to headquarters where they were 
plotted on maps. The reports from any 
American radio observers enabled the 
staff to keep an accurate check on prac
tically all the German stations all the 
time. 

Other radio receiving stations at 
army headquarters, intercepted and 
copied all enemy code messages, and tde
graphed them back to general headquar
ters where code experts worked them out 
giving the staff valuable information a~ 
the movements or intentions of the 
enemy. 

On one occasion, when the Germans 
were planning a big offensive, the code 
all along the line was suddenly changed. 
The old code, known by the Americans 
for some time became valueless. But 
one German officer could not decipher a 
long message sent him in the new code 
and asked his commander to repeat it in 
the old one. This was Clone and as the 
American intercepting stations copied 
both messages, the staff of experts 
at headquarters soon had a fair solution 
of the new code, which they eventually 
worked out in its entirety. The repeti
tion of the message in both codes was 
more than they hoped for, and when the 
new code was transmitted to the French 
and British headquarters, the American 
radio intelligence service was credited 
with a big "scoop." 

Many times, it is recorded, enemy 
messages were intercepted, decoded, and 
rushed to the troops at a threatened 
front in time for them to prepare for the 
projected attack. 

Wonderful results were also accom
plished by 0 ur advance listening-in 
stations in front line dugouts and trenches 
with amplifiers, the wires radia ting t~ 
grounds in no-ma n's land. Sometimes 
they were actually tied in on enemy 
phone lines. These stations picked up 
enemy phone conversations by induc
tion, enabling our operatiors to copy 
orders and messages. 

Few things are impractical in them
selves; and it is for want of applica
tion, rather than means, that men fail 
of success.- [Rochefoucauld. 

"UNITED" 
Radio Instruments 
Will Multiply the Joy 
of your Radio Evenings 

Our new million dollar plan t with 
its unequalled equipment of pre 
cision tools and our s <aff of trained 
radio expert.s have enabled us to 
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1. Finer tuning, under 
more perfect control. 
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3. Welcome freedom 
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"United" Variable Condensers 
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11 plate 5.50 

5 plate $5.00 
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50 Church St .• New York, N. Y. 
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New Radio Books 
COVERING Details on how to operate a set, how 

to build a set, principles of vacuum tubes, radio 
hook-ups etc. Standard and up-to-date Radio books; 
practical books for the practical man. Each written 
by an authority and in a manner that makes them 
easily understood. 

Ideas for the Radio Experimenter's Laboratory, 
by M. B. Sleeper ______________________________________________________________ $0.75 

Radio Hook-Ups by M. B. Sleeper_____________________________________ .75 

Radio Design Data by M. B. Sleeper________________________________ .75 

Construction of New Type Trans-Atlantic Receiv-
ing Set by M. B. Sleeper_______________________________________________ .75 

Construction of Radiophone and Telegraph Re
ceivers for Beginners by M. B. Sleeper____________________ .75 

How to Make Commercial Type Radio Apparatus 
by M. B. Sleeper _____ ~------------------------------------------------________ .75 

Wireless Telegraphy and Telephony Simply Ex-
plained by A. P. Morgan _____________________________________________ 1.50 

Experimental Wireless Stations by P. E. Edelman ______ 3.00 

ABC of Vacuum Tubes Used in Radio Reception 
by E. H. Lewis ________ . __________________ ... __ . ______________________ . _____ . ___ 1.00 

Any of these books will be sent prepaid 
to any part of the world on receipt of 
price. Remit by Draft, Postal Order, 
Express Order or Registered Letter. 

For Sale by 

Radio Age, Inc. 
500 N. Dearborn Street Chicago, Ill. 

III 
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Radio Camping 
By VELMA CARSON 

Westinghouse Electric & Manufacturing 
Company 

It takes one more paddle to go canoe
ing nowadays than it used to. Besides 
the one for propelling the boat there 
must be a paddle for catching concerts. 

And besides a girl, some cushions, a 
camera, and a lunch basket the young 
man takes along a small radio receiving 
set. They come now in small boxes with 
a handle and are as easy to carry as any 
of the aforementioned prerequisites to 
the successful canoe trip. 

He puts the set between himself and 
the girl in the bottom of the boat, places 
the extra paddle perpendicularly against 
the back of the seat. and has her lean on 
it to hold it secure. Then he attaches 
one wire to the upright end of it for an 
aerial and trails the other wire in the 
water to ground his circuit. They put 
on the head phones. He tunes in to the 
nearest station and paddles off to the 
shadiest nook he can find. 

Imagine this canoe on a moonlight 
night away off down the river and an 
unseen orchestra playing, "Melody of 
Love!" 

If there is any time in the world that 
a person is in the mood for good music 
it is at the end of a long, thrilling day 
exploring in the woods or doing any of 
the relaxing things that are a part of 
camp life. 

Even the rattly-bang piano player 
with a one-sided repertoire, or the banjo 
picker who knows eight old songs, or the 
sixteen-year-old with a thin voice and 
ukelele have always been welcome in a 
summer camp. Well, if the man who 
can improvise on a mouth organ has had 
his share of appreciation out in the woods, 
the radio, with its diverse programs, is 
sure to be listed right along with the 
iron skillet when the question comes up 
concerning camping paraphernalia. 

The busin"ess man who wants to hide 
himself from business annoyances, the 
telephone, newspapers, and other people 
can still get the news of the day and 
satisfy his curiosity about the baseball 
scores. 

If mother does not care about too 
much strenuous hiking and swimming she 
can be sure of having entertainment 
while she rests in camp. The children 
can be kept occupied at the awful hour 
of bedtime, and the young people can 
have dance music without the trouble 
of importing a victrola or a piano. 
Besides if one is to go into wilds suffi
ciently wild these cumbersome instru
ments are practically impossible. 

One group of Camp Fire Girls learned 
the joy of doing interpretative dancing 
in their bare feet on grassy slopes near 
their camp in the North woods by radio 
last summer. They also studied the art 
of telling stories from the "Dreamtime 
Lady." 

It is no small help in any camp to get 
the weather report and river conditions. 

"Humoresque" goes beautifully with 
bacon and eggs and does not detract 
in the least from the chirp of crickets. 

In Czechoslovakia 
The man ufacture, sale, storage, and 

importation of radio telephone and tele
graph equipment in Czechoslovakia is 
only permitted under license from the 
state, says Trade Commissioner H. L. 
Groves in a report to the Department of 
Commerce. The Ministry of Commerce 
in cooperation with the Ministry of 
Posts and Telegraphs are authorized 
to grant licenses for this purpose. The 
Ministry of Posts and Telegraphs also 
supervises and controls the manufacture, 
sale and storage of radio equipment and 
cooperates with the Ministry of Com
merce in the granting of licenses. 

Up to the present time only one com
pany, "Radioslavia," has obtained a 
license for the manufacture of radio 
equipment in Czechoslovakia. It has 
not yet started production. This com
pany is understood to be affiliated or 
closely connected with the French Com
pany "Societe Francaize Radio-electri
que." A German Company-"Gesell
schaft fur Drahtlose Telegraphie, System 
Telefunken"-is said to be promoting a 
company with Czechoslovak capital for 
the purpose of exploiting German wire
less patents, but it has not yet been grant
ed the necessary license. 

The attitude of the Ministry of Posts 
and Telegraphs toward the granting of 
licenses to transmit as well as to receive 
radio messages is said to be favora ble 
in the following instances: 

(1) Technical High-schools, for scien
tific purposes. 

(2) Industrial establishments which 
have obtained special licenses from the 
Ministry of Commerce to manufacture 
radio equipment. 

(3) Ships and aircraft. 
(4) Electric power stations, water

works, and other establishments of 
public utility, under special conditions. 

(5) Companies which have been a uthor
ized by the E. tate to broadcast matter of 
general in terest, such as news-state men t s, 
exchange reports, agricultural reports, 
concert s, lect ures, etc. 

Licenses for the operation of rec'eiving 
sets only will be granted to institutions, 
companies, and those regularly taking 
the reports transmitted either by the 
State Telegraph Office or by companies 
authorized by the state to transmit 
such messages. 

Random Reports 
Recent reports from the N avy De

partment indicate a very considerable 
amount of interference from mush and 
harmonics at all points within 200 miles 
of Pearl Harbor. Current transformer 
circuits will be installed on the Honolulu 
transmitters of the navy within the n ear 
future, which wiII eliminate this inter
ference it is hoped. 

Naval experts admit that arcs and 
spark transmitters Create a considerable 
amount of interference in their vicinity, 
unless special circuits are instalIed to 
reduce such interference. Transmitters 
of these types are being modified as 
rapidly as funds permit. On arc trans
mitters current transformer or similar 
circuits are being installed and spark 
transmitters are being replaced by tubes. 

New RCA Official 
F. P. Guthrie, until recently head of 

the radio division of the Shipping Board, 
has been appointed district manager for 
the Radio Corporation, with headquarters 
in Washington, D. C. Mr. Guthrie 
has followed radio for years. During the 
war he served as a commissioned officer 
iIi ~" the Naval Communication service. 
It is understood that he will have charge 
of the corporation's new broadcasting 
station, soon to be opened in Washington, 
as weII as the commercial work. 

A. H. Morton, who has been in charge 
of the corporation's commercial statiOn 
here for some time, has been transferred 
to New York, where he will take up 
organization duties in that district . 

./!Iulre !four Set 7lIeSensotion 
or!/our7bwnl 
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Inter-American Com
munication Confer

ence Proposed 
An official resume of the activities of 

the Fifth International Conference of 
American States, held at Santiago, 
Chile recently, cites the recommendation 
for an Inter-American Electrical Com
munication Commission and a com
munications conference. 

"Inter-American Electrical Commu
nication: The first part of this resolu
tion recommends to the American States, 
as an essential part of the public service, 
the supervision of international electrical 
communication and also domestic elec
trical communication insofar as it affects 
or forms part of the system of inter
national communication. As a part of 
this resolution prOVISIOn is made for 
the establishment of an Inter-American 
Electrical Communications Commission 
to consider the cooperation which may 
be established between the American 
States regarding electrical communica
tions, and to prepare a convention which 
shall establish equitable proportional 
rates and uniformity of rules governing 
Inter-American Electrical Communica
tions; this commission to be called at a 
place and date to be determined by the 
Governing Board of the Pan American 
Union. The conclusions of this Com
mission shall be submitted to the Govern
ing Board of the Pan American Union 
in order that they may in turn be sub
mitted to the States belonging to the 
Pan American Union." 

Short Waves in Beam 
F. W. Dunmore and F. H. Engel, 

radio experts of the Bureau of Standards, 
state that for point-to-point radio com
munication, there are two important 
ways of reducing interference; that is, 
to direct the waves radiated from the 
transmitting stations in a narrow beam 
toward the receiving station, and to 
use short wave lengths which are not at 
present employed. 

Experiments have recently been con
ducted at the Bureau of Standards on 
transmitting apparatus, employing elec
tron tubes, which transmits a directed 
beam of radio waves, and employs waves 
as short as ten meters. This system 
offers substantial relief from interference 
difficulties, and also has the military 
applications. The apparatus has been 
used for communication by both radio
telegraphy and radiotelephony. 

In the experiments, a reflector was 
used, consisting of short parallel vertical 
wires, arranged on a frame shaped like 
a parabola, This reflector acts much 
as an ordinary mirror would for light 
waves. The radio waves are, in fact, 
the same kind of waves as light waves, 
but of considerably longer length. Forty 
vertical wires were used and the genera
ting set with its small antenna was placed 
at the focus of the parabola. Each wire 
was tuned separately to ten meters by 
adjusting its length. It was found that 
about seventy-five per cent of the radiated 
energy could b l) confined within an angle 
of about seventy-five degrees. 

This apparatus is described in Scien
tific Paper, No. 469, of the Bureau of 
Standards, entitled, "Directive Radio 
Transmission on a Wave Length of Ten 
Meters." Copies may be obtained from 
the Superintendent of Documents, Gov
ernment Printing Office, Washington, 
D. C., for ten cents. 

New Station Idea 
The Chesapeake and Potomac Tele

phone Company has given Washington 
another broadcasting station. It is a 
class B station with an individual wave 
length which will reach to all corners of 
the nation. This company, which is a 
member of the American Telegraph and 
Telephone Company, has started the 
erection of the second of the Bell-system 
broadcasting sta tions, and plans to dupli
cate in power and quality the New York 
station, WEAF. 

A unique feature is that the new plant 
will be a public service station; that is, it 
will be operated without profit and may 
be leased or chartered by other interests 
for periodic broadcasting at a rate equiva
lent to the proportional cost of operation. 

It is understood that a local broad
casters' association may be organized and 
the operating time of the station divided 
to care for its members. This, it is 
believed, will save small operators con
siderable money in comparison to the 
costs of installation and upkeep of pri
vate broadcasting stations. Certain 
hours of any schedule would be reserved 
by the telephone company for the trans
mission of matter of public interest, such 
as presidential addresses, congressional 
debates and governmental information. 
Important concerts broadcast from WE
AF in New York, may be sent by land 
line to Washington, and broadcast 
simultaneously from the new station, 
officials say. 

The electrical equipment is the pro
duct of the Western Electric Company, 
and was installed under the direction of 
C. & P. and A. T. & T. Co., engineers. 
The station is located on the telephone 
building, 72S Thirteenth Street, the towers 
being erected on the roof. 
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The N e-w-est Radiotron, Model U V -199 
By J. c. WARNER 

Research Laboratory, General Electric Company 
(Co ntinued from page 8.) 

cell battery will operate a single 
UV-199 tube one hour per day for a 
month . This combination makes 
it possible to build a portable radio 
set containing a tube detector , com
plete with batteries and phones, and 
weighing only five or six pounds. 

Another interesting comparison 
gives an idea of t he low filament 
consumption. We usually think of 
t he power consumed in the plate 
circuit of a vacuum t ube as being 
very small, and t his is quite true, 
but in some cases, the UV-199 may 
use more power in t he plate circuit 
t han in the filament. For example, 
the plate current at 80 volts may be 
2.5 milliamperes, making a plate 
power consumption of .2 watt, while 
t he filament power is only .18 watt. 

The life of an X -L t ungsten fila
ment is usually terminated , not 
by act ual burnout, but by a decrease 
in electron emission . This decrease 
is not gradual d uring the life of the 
tube, but OCcurs suddenly, close to 
the end of life, and is indicated by a 
marked increase in t he voltage re
quired on the fi lament to give good 
results. 

In spite of t he reduction of fila
ment current in t he UV-199, the 
other electrical characteristics of 
the t ube have not been sacrificed in 
the least. In fact , t he UV-199 is a 
better detector and amplifier than 
the UV-201. The amplification 
constant averages 6.25 for t he UV-
199 compared with 6.0 for the UV-
201. The plate im pedance at 40 
volts is about 18,000 ohms for the 
UV-199 and 20,000 for the UV-201. 
These figures, which in themselves 
are perhaps of little interest t o you, 
simply mean t hat t he UV-199 is a 
somewhat better amplifier than the 
UV-201 and in the usual audio 
frequency amplifier circuit will give 
nearly 50% more -power for the 
same input voltage. 

It is, of course, not to be expected 
that the UV-199 should give as great 
power ampli fication as t he UV-201-
A. The UV-201-A is a larger t ube, 
having large electrode surfaces and 
requiring greater filament energy 
and naturally is capable of supply
ing large power amplification. How
ever, it does not have the advantage 
of dry battery operation except in 
li mi ted cases. 

As a detector, the UV -199 func
tions very well in any of the usual 
circuits and is particularly well 
adapted to use in single tube sets 
,:he:e small size and weight are de-

The capacities between the ele· by the colored or silvered appear
ments of the UV-199 are exception- ance of the bulb. There is often a 
ally small and for this reason this considerable variation in the amount 
tube is an excellent radio frequency of coating, but this has no detri
amplifier and little trouble is ex- mental effect on the action of the 
perienced with undesired oscilla- tube. 
tions. The X-L filament has made pos-

In common with all vacuum tubes sible one other important improve
and in fact almost any sort of elec- ment which appears in both the 
trical apparatus, to obtain best re- UV-199 and UV-201-A. This is the 
suIts it is necessary to observe a few almost complete elimination of tube 
simple precautions. These are de- noises. It is true that the term 
scribed in detail on the instruction IItube noise" is often used to cover 
sheet furnished with each tube so everything from loose connections 
that it is only necessary to mention to howling due to improper cir€uit 
a few of them briefly here. adjustments, but true tube noises 

Of first importance perhaps is the may be divided into two classes. 
injunction to take care that the First, a sort of crackling which re
plate battery does not become con- sembles some forms of static, and 
nected to the filament by accident. second, a steady hissing or roaring 
The UV-199 filament requires such a noise. The crackling noise is char
low voltage for normal operation acteristic of high temperature fila
that the twenty to eighty volts of ments and is obviously absent in 
the plate battery will burn it out tubes containing X-L filaments. 
instantly, and unless one is looking The hissing noise is due to the pres
at the tube the burnout may occur ence in the tube of traces of gas and 
so quickly that he does not know since X-L filament tubes utilize an 
what has happened. A ten watt extremely high vacuum, this source 
Mazda lamp placed in series with of noise is greatly reduced. This 
the plate battery will prevent any high vacuum also serves to main
such accidental burnout. tain uniform operating character-

Instructions as to proper filament, istics 'throughout the entire life of 
plate and grid voltages are im- the tube. 
portant. Do not forget that if you 
are operating a single tube from 
three dry cells, you must have a 
thirty ohm rheosta t in series with 
the filament, and if you are using a 
six volt battery you must have 
about sixty ohms in series. Other
wise, the filament voltage will be 
excessive and will shorten the life of 
the tube. 

When the t ube is used as a radio 
frequency amplifier or as a detector, 
the plate voltage should be not more 
than 45. For audio frequency am
plification t he plate voltage may be 
increased to 80, but in this case a 
grid battery should be used to pre
vent distortion and also to limit the 
plate current and so prolong the life 
of t he liB" battery. The correct 
connections for t he detector and 
amplifier tubes and the location of 
t he grid battery are clearly shown 
on the instruction sheet. This also 
shows t he arrangement of the con
tact pins in t he base. The arrange
ment is not the same as in the UV-
200, UV-201 and UV-201-A, the 
change having been made in order 
to bring t he grid and plate terminals 
on oppo~i te sides of the socket and 
to make possible very short leads be
tween t ubes and t ransformers. 

The UV-199 and UV-201-A are . . t r _. _ _ <1 1 __ . 

Domestic Phenol 
The manufacture of phenol wiIl soon 

be under way in a plant now being con
structed by the Bakelite Corporation. 

This enterprise is the direct result of 
the protection afforded by the new tariff. 
A merican consumers have always been 
dependent upon a foreign source of suppl y 
for this commodity and today are paying 
abnormaIly high prices due to a general 
E uropea n shortage and an insu fficient 
domestic production. Phenol, an essen
tial ingredient in the manufacture of 
high explosives, was manufactured in 
the United States in a large way during 
the war-the foreign supply being, of 
course, strictly embargoed b y every 
beIligerent country-but since then the 
industry went out of existence for lack of 
tariff protection. 

The Bakelite Corporation wiIl manu
facture a surplus beyond its own needs 
a nd to this extent American consumers 
wiIl be assured of a supply at as modera te 
prices as conditions wiIl permit, in con
formance with the Corporation's a n
nounced policy. 

Phenol (carbolic acid) is used for the 
manufacture of synthetic resins, largely 
used in the radio industry, also for dyes , 
for pharmaceutical preparations, for 
d isinfectants and many other purposes. 
It is absolutely essential not only to 
industry and the public health, but most 
!mportant of all for the n~tional def.ense 
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T HE .list of broadcasting stations on these pages is brought up to date each month by 
additions of new stations and deletion of those which have suspended operation. The list 
is the product of a vast volume of correspondence and its completeness is due in large 

measure to the assistance of our special news service in Washington, D. C. Suggestions, correc
tions and additional data will be welcomed from readers. Broadcasters: Send in your program 
schedules. 

IXAD. Pawtucket. R. I. 1000 mlles: Sveclal license exverlmental: Standard Radio 
& Electric Co. 

K 0 KA. E. Pittsburg. Pa.: Class B station Westinghouse Elec. &: lIUg Co. 
KDOW, Steamsblv Amerloa. No" York. 
KOPM, Cleveland. OhIo; We8t1nllho\ll8 Elec. &: lUg. Ce. 
KDYL. Bait Lake City. Utah: news lIIullle. entert&lJlment. TelelTam PubU.blng Ca. 
KOYM. San Diego. Cal.; Savoy Theatre; 252 meters 100 watts. 
K OVQ, Portllnd, Ore.; Oregon Inat.. Technology. 
KOYS, Great Falls. Mont.; Class B. Great Falls Tribune. 
KOYW. Phoenix. Arlsoaa: SmIth Hughea &: Cca. 
KDYX, Honolulu. T. H: 12:111 to 1:15 v. m.. stock revorts and weather: 6:30 to 

1:30 p. m.. music. lectures: Sunclay. 11 a. m. to 12:30 v. m .. sermons: Hon
olulu Star-Bulletin, Ltd, 

KOZB, Bakenlleld, Calif.: !'rank •• seUren. 
KOZE, Seattle. Wam,: Rbodea Co. . 
KOZF, Loa Angol ... CaUl.: Automobll. Clu~ ef Southern Callfern1a. 
K OZ I. Wenatchee. Waab.; Electrle Suvply Ce. 
KOZK, Rene. NeT. Wednesday 8 to 9 II m: J'rlday 8 to 9 p m. MuBleal and new. 

featurea: Nendl Stata Journal. NeTeda llAehlnery & Electric Co. 
KOZQ, Denver. Colo. Pyle &: Nl.choll. 1241 Broadwa)'. 
KOZR. Bellingham. Wesh: 261 meters. 60 watts: Bellingham Pub. Co. 
KFAO, Pboenix Ar~: Class B. McArtbur Bros. Mercantile Co. 
K FA E, Pullman, Wash.: Statl Collelle at Waablngton. 
KFAF, DenTer, Colorado: George S. Walker. Weatem Radlo Corvoretlon: muBleal 

vrogram •• new. Items. etc •• dally except Tu08day and Sunday, 8 tI 9 p m; meuntaln 
standard time. 

KFAJ. Boulder. Colo.: UniTenlty of Colorad •. 
KFAN, M06OOIl', Idaho: Electrlo ShOll. 

~~~~: ~~~~o!on~iu.~ta8?t;'!l:D ~~. 
XFAR. Studio J,igbting Service Co .• liollywooc;l. California 280 meters. 200 watts. 
K~~ITci ~r:i~ 8~~hll&~!M~r~;:.~ g~.turday 8 to 9 V m Huslo: SundBJ 
KFAU, BoIse. Iclaho: Class B. Boise High School. 

~~~~,VB~~ ~!::c~Pr~t~~~nfl. ~o Den. 
KFAY. Centrll PoInt. Ore.: W. J. Virgin Mlllln, C •• 
KFBB. Havre. llont.: F. A. Buttrey", Co. 
KFBC. San Dlel:o, Callt.: W. K. A-sbUL 
KFBE, Ban LoUu. OblsVO, Calif.: B. H. Hom. 

~~g~: ~en~~~':1lf~r;~oroes:~~~r;hi. 4 p m and e tI e:80 pm: Sun-
day and Thursday 8 to 9 v m: Klmball-Uvson Co. end Saeremento UnIon. 

KFBL, ETerett, Wasb.: Leese Bros. 
KFBU, Thomas. Bishov. N. S .. Laramie. Wyo.: 283 meters. 50 watts. 
K FC 0, Salem. Ore.: F. S. Bart.ln. 
KFCF, WalIa Walli. Wash.: Frank A. Mooro. 
KFCH, BUUn, .. Hont.; ]);161. Serrie. Station. 
KFCK, Colorado SVrlnIlS. Colo.: Colorado Svrlnll'l Radl. C •. 
KFCL, Lo. Angeles. Callf.; Los Angelos Unlcm Stook Yerd •. 
KFCM, RlIlhmond, Calif .• Rlehmond Radio Shov. 
K FCQ, Cuver. Wyo.: Motor Se"lee Station. 
KFCP, Ogden, Utah. Ralvb W. FlyglU'e. 

~~g~: feW:;'. ~;,J:a~~t~~y·~I~ege. 
KFCZ, Omaha. Nebr.; Omeba Central Higb Behoel. 
KFOA, Beker, Ore.: Adler'. Husle Store. 
KFOB, San Francisco. Calif.: Mercantile Trust Co. 
K F DC, Svokane. Wasb: Radio Suvv\Y Co; 283 meters; 10 wetts. 
KFOO, St.. Michael Catbedral. Boise. Idaho. 252 meters. 10 watts. 
KFOO. Bozemen. Mont.; Everett H. Cutting. 
KFOP, Dea Moines. Ia.: Hawke,. Radlo .., Supply C •. 
KFOS. Sen J'ranelsco, CaUl.: Jobn D. MeKee. 
KFDU. IJncoln. Nebr: Nebraska Radlo & Elect. Co.; 240 meters; 20 watts. 

~~~~, ~~i~!~.e,S~~:; ~~~~eetato~tiWt!fe Collece of Agrleulture and Mechanical 
Art •. 

KFDL, Denver. Colo.: Knight Cemvbell Husie C •. 
KFOJ, Conalll., or:.£ Oregon Afi.!i College. 

~ ~ g~: ~=~e,w,;o.: . \v~:p:g m:~ 8:rv. 
I<FOR, York, Nebraska: BullO<!k's Hardware &: Sventlng Goed •. 

~~g~: ~%".i:"v;!ir.. 1Au=t!.~t~tiS~.C~~!~n. 
KFEC, Portland, Or •. : Meier &: Frank Co. 
KFEJ, Taooma. Wash.: Guy Greason. 
KFEL, PanTer, Colo., WInner Radlo Corv. 
KFEP, ll)811Ter. Colo., Radlo lilqolvmont Co. 
IO:FEQ, OIIk Nebruka: J. L. Scroggin. 

~~~'A', ~a:'r'k~~r:."~~a~ks~·Je~gWo meters. 10 watts. 
KFER, Ft. Dodge. Iowa: 231 meters. 10 watta: Auto Electrio Se"ice Co. 
KFEV, DouglaB. WyO; Radio Eleet. Sbop; 263 metllrs: 100 watts, 
K FEX, Mlnneavolls. MInn: 261 meters. 100 watts Augsburg SeminarY. 
KFEY, Kelloll. Idaho: Bunkrr Btll &: SuWnn MlnIng &: Conetruetion Co. 
KFFZ, Dalla •• Texas: 226 meters. 20 watts: A. G. Bernes Amusement Cu. 
K FEZ, i'lL LouI.. Yo.: American SooIety of J.leohanl.cel En&1neera. 
Kr:FA, SaD DIego. CaUl.: Dr. B. C. Shelton. 
K'FE, Pendleton, Ore.: Baatem Ore,on Badlo Ce. 
KFFO. HlJlIbon. Orallon: Dr. E. H. SmIth. 
KFFP, Moberly, Hi8l1ourl: Jrlm. Bevtlat Church. 

~~~" Cl.~~t ~~:rG~tm~~~~el Motor C •. 

~~~~; 1l:~drt~.ebie77~7gte~e~s~fi~0~~~its~Pt=n.z ~':irvhy Ino. 
KFGC. Beton Rouge. La: 164 moteN. 108 wett.: LouJ.BIarla State UnlTenlt)'. 
KFGD, Cblckasba. Okle.: 248 meten. 20 watts: Chlckasba RadIo & Elect. Co. 
KFGF, Mt. Vemen. Wash.: Boohlnen. SteTens &: Co. 

~~~~: ~'tnf~~I::rnlyJ;;. ~~~~. meten. 100 watts: Nat'l Gouda Hissourl 1811 Infantry. 

~f8~: ~~~{y':'II:K~:s~~21r~~:. <t%~:its: Chenpv Radio Comvany. 
KFGQ, Boone. Iowa; 226 meten. 20 watts: Crary Hardware Co. 
KFGV, Utica. Ne1!resJta: 224 meten. 10 watt.: Heidbreder Radio SuVvl)' Co. 
KFGX, Orenr;e. Texas; 250 meten: 1100 "etta; I'lnt Preabyt.erlan Chureh. 

~~g~: :;J:~teBv~~~::J!tt ?'~r:~"m~..:.et~: .!l~~~~~o ~:rcinary College. 

~~~:: ~c:f.'ID:Te~~I'::,ie~:~~ra~~ i:.ta~~~ri School. 
KFHO, St. Josevh. llo.: 226 matera. 10 "etta: Uta Eleetrle Co. 
I( F H F. Sbrevevort. Le 266 meters, 1110 "etta: Centrel ChrlaUan Chun:h. 
K F H R. Seattle. Wasb; Star Elect & Radlo Co: 270 meters; 100 watts. 
KFHH. Neah Bey. Waah.: Ambrose MeCue. 
I<FHI, Wleblta. Kansas; 224 meters. 20 watts: Chlrles V. Dixon. 

KFHJ, Santa Barbara. CeW .. F allon Co. 
KFHL, Oskaloose. Ia.: 227 metere. 10 watts: P enn College. 
KFHP, Kearney. Nebr: Radlo Bug Produets Co; 246 meters: 10 watts. 
K F H Q, Curtis Bros. Hardware Store. Los Gatos. Calif. ; 242 meters. 5 watts. 
I( FHS. Dow. Clifford J .. Lihue, Hawaii. 275 meters. 30 watts. 
KFHS, Nelson. llobert Washi ngton. Hutchinson. Kansas ; ' 229 meters. 50 watts. 
KFHU. Sateren. 111. G .. Mayville. N. D. : 261 meters. 50 watts. 
KFHY, MoEwan. R. S .• Trin idid. Col. : 242 meters. 50 watts. 
I( FlO, J ola, Kansas. 246 met.ers. 20 watts: lloss Arbuckle' s Garage. 
KFIQ, Yakima. Wash.: 224 meters. 50 watts: Yakima VaHey lladlo Broadcasting 

Association. 
KFI, Los Angeles, Calif.; radIus covers entire U. 8. and Canade: Dally. 

6 :45 to 11 P. m. Bunday 10 to 11 a. m .• 4 to 4 :80 and 8 to 11 v. m.: entertain
ment and educational features: etation overates three remoto control stations ; Earle 

K~iB~~t°'Y:o;{:::·MO.: 214 meters. 10 watts; Franklin W. Jenldns. 
K F IF. Portland. Ore. : Benson Tech. Student Body. 
K F I C, Denver. Colorado; 224 meters. 15 watts; PhlUv Laskowltz. 
KFIJ, Platte. S. D.: Sidney I. Thorean: 236 meters; 5 watts. 
KFI K. Gladbrook. Ia: Gladbrook Electric Co; 234 meters: 20 watts. 
KFIO. Svokane. Wash.: North Central High Scbool: 252 meters: 50 watts. 
K F J O. Greeley. Colo.: Weld County Printing & P ublishing Co: 236 meters; 100 watte. 
KFK H, Denver Park Amusement Co; Lakeelde. Colo: 226 meters. 10 wat~ 
K FI U, AJaslta Elect. Ligbt & Power Co .• Juneau. Alaska. 226 mcters. 1U watts. 
K F U. Gridley. Callf.: The Preolslon ShOll. 
I( FI V. Broyles. V. H.. Pittsbl1rg. Kansas: 240 meters. 20 watts. 
KFIX, Reorganized Cburch of Jesu s Cbrist. of Later Day Saints. Independe~ce. 

Kans.; 240 meters. 500 watts. 

~1~lB, s.r~;;.~. 't~ti!. ~:~;lf1'1.h~ F~'8': %°81ly: 1 to 9 v. m. (exeevt Tbund.'l)'l 
News. Svent bulletins. lectures. entertainment. "eather. tido tables. bedtime ewrl"". 
time, etc.: Tecoma Delly Ledr;er station overated by the WlIUam A. Mulllne Electric 

K GCG: Portland. On.; HallO<!k & Wetson RadIo Semee. 

~~~, ~~~.::!. ~:i.: rt~~~ :-':0r.t:~;. 8 w 9:80 v m MusIcal l'rOlfTarn : 
KGU: Honolulu. Hewail. Walklkl Beaeh. Marlon A. )(ulroney: HlDolulu Amertl8to. 
KG W • Portland, Ore.: Ore~onlan Pub. CO. 

~M' ~y. ~e~e;. S~aftr~~'i:a8:He::ceJ~!;~da~~tht2:30 v. m. to 1:15 v. 
m: newl and coneem: 1 to 1:80 v. m. CbUdnm's Helf Hour: 8 to 9:30 v. m. De 
Luxe vrograrD of muele. news and educationel features: Sunday: 10 to II a. m. 
Scripture reading. 56lIDon. vrayer and sacred musical vrolTam: PaelOe time: Tlme.
MIrror comvan)'. 

K HQ, Seattle. Wash.: Louis WllBlller. 

~j:: ~~~;el~UJehf.~· B~bl~~~~: of Los Angel ... 
IlLB. Pundene. Celif.: J. J. Dunn & Co. 

~t~~'M~n~cY ~~iri~n§iiog~ tro~~~~. Calif.: 261 metcrs. 10 watts. 
KLS. Oakland. CaHt.: Warner Bros. 
K LX, Oeklend, Cellf.: TrIbune Pub. C •. 
KLZ, DenTer. Colo.: Claes B ... 485. Reynold. Radio C • • 
K M AZ, )(econ. Ga .• ·Mereer UnlTerBlty. 

~=~: ~=:.' 8::N:: JAa:~~1,:et~fW.:!:C~U81eal Vrogram. San Joaquin IJght " 

K ~O"°~e~·. Wash .. Lon Blectrle Co.: Taeome Times. 
KNJ' RosweU New Mex1eo: 1000 mile.: ETery eTenlng at II : noWl. "eather 

revorts s took market. eoncem and sermons: Roswell Pu b Ue Semee C •. 
K NT, Aberdeen. Wasb.: North Coest Produot. 00. 

~~'k' ~ tg::l::: 8:m: i E~~~O S~f:~rln~o'SuPVlY Co. 
KOB, State College, N. MeL: time sIgnata .md weather reports 12 noon 

and 10: p m. mountabl time: mu.lc and lectures Monday, Wednesda)' end Friday. 
1 :50 to 8 :80 v m: New Merleo Coller;e ef Agrleulture and )(echanleal Arts. 

K 0 E, Svokene. Wash.; Svoken~ Cbronlllle. 
KOP, Detroit. Hl.ch. , Detroit PoU~e Devt. 
KOQ, Modesto. Oelif .• Modesto ETeril.ng New •. 

~~Y: ::~k:;r;~~f.~~lI@ •. ~1~JfC:inla. 
KQP, Hood Rher. Orellon: Avvle City Radlo Club. 

~a~, t~!"~=~c:i~:. D~e~edD.y~~~ee. Co. 
KRE, Berkeley Dally Gazette. Berkeley. Cal.: 278 mcters. 50 watts. 

~~%" ~'L JTo;.~~Ut1S tiore!:lI~ :C~ln. UTestock. eotton. New York stocks. 
voultry end butter market, metal merket, omelal weatber and news et 9 :40. 
10:40.11:40 12:40.1:40.2:40 and 4 p m: 8: v m 400 metara. muslcsl end ethe, 
featllrel: Pulitzer Publlehlng co:!, st. Louis Post Dlsllatcb. 

Kg'S, Lon, Beacll. Calif .• Prost &: uean Redlo Rcseareh Lab. 
KSU, Wenatcbee. Wash. 
~~:, Cao:t~~~::'c~, w:~~e~8~h.co .• San i'ran. PJxaminer. 
KUS' Los Angelea. Cal 1100 milo.: setting uv exercises dally. 1 to 1 :80 e m and 

12;00 noon to 12:10 p m: concert, ell VoIOO8. 8 to 6:411 v m. Wednesdays end FrI· 

K8~·~~rko~ C':m~coast Radio CO. 
KWG, Stoekwn, Cal. DeilY Merket revorta. muslo and news 4 to II v m: Muslo. 2 "" 

8 p m. Sundey: Tuellda7. and J'rldays. muBle, 8 to 9 v m. Portable Wlreleu Tel~· 

K{lJtA
ne ~ Angel Oallf. LotI Angele. Plumlner. 

KXO:M.odosto. Cam .. B~raid P!,bllahlng C •• 

~~~,1{,~I~I~~: Iil.r·w~~~~E~~o:'·&: Wg. Co. 3411 meters. 
KZM, Oakland. Callf., Weltcm Redlo Inat. ; PreBten D. Allen. 
KZN Salt Lake CIt)'. Utah The Desoret New&. 
KZV; WeDlltch .... Wash .• Wenatcbee Battery & Motel C •. 

~~~ ~~~u~. ~~ T~I:~~e ~t.t. 
WABP Dqton. Oble: 288 meten. 18 watts : Perker mgb Behoel. 
WAI. Dayton. Oblo. MeCeok neld. U. S. Army. 
WAAB, New Orleans. lA, Veldomar Jensen. 
WAAC. New Orlean •• lA, Tulilne UniT. 
WAAD, Clne1nnatt. Oblo, Ohio Hochealea Inlt. 
WAAF, ChIcago, fll.. Chloago Dally DroTers Joumal. 
WAAE. at. LouIs, Mo., St. I,.oula Chlmber 01, Commerce. 
WAA H, St. Paul, ;'9': {,lof!llboDweatth ~Iect~ Oe. 
WAAK, Mllwauk~e, Is .• Qlm'bcl Broe. . 
WA.,\~. ~~~a?0l1.~' nn.. mllnesota ~r1bune Ce. &: Ander80I!-Bee~~ C~.: 

~(h''!;t~~1f':/l (),~ ~~:r;t ~a 1.~'. ) 
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WAAM. N ...... rk, N. l, soe miles; mlUlcal &Dd cod&. efery week da.J 11 t. 1l:~~ 
a m. g to 4 p m : Wednelday efenJnga 8 to 9; I. R. Nelson Company. 

WAAN, Columbia. K o., Uolf. of ll1Beour1. 
WAAP, Wichita. Kanll.. UnJted Elec. Co.; Otte W. Taylor. 
WAAQ, Greenwich. Conn .. New England Motor Salea C •. 
W AAS, Decatur. Ga .• Georgia Radio Co. 

~~~~, J~~~~b~' J~a;~:a~nge. 
WAAZ, Emporia. Kans. : Dayllte 100 mile8: nJte 500-1000 mllea: endl Tuesday and 

ThUl'llda7 trom 1 Ie 8 p m. Acknowledge all communJcations at 1:15 p m. The 
Hollister MUler Motor Co. 

WABA, Lake F orest. 111: 266 meten. 100 wat.t s : Lake Forest CollI·ge. 
WABB, Harrisburg. P a; 266 meters, 10 watts: Dr. J ohn B. I,awrence. 
WABC, Anderson. Ind : 299 meters, 10 watts. F ulwIder-Gri mes B attery Co. 
WABD, D ayton. Ohio ; 286 meters, 10 watte; P a rker High School. 
WABE, Washington. D. C: 283 meters. 50 watt.s : Y. M. c. A. 
WABF, Mt. Vernon, 111 ; 234 meters. 250 watts : Mt. Vernon Ueglster -News Co. 
WABG, Jacksonr1lle, Fla; Arnold Edwards P lsno Co. 248 meters ; 10 watts. 
WABM, Doberty, 1<'. E . Saginaw. Mich.; 254 meters. 100 IVatts. 
WABO, Lake Avenue naptist Church. Rochester, N. Y. : 252 meters. 30 watts. 
WABI, Bangor. Me: Bangor Ballway and Elect. Co.; 240 meters: 50 lVatts. 
WABJ, Soutb Bend. Ind; Tbe Radio Laboratories; 240 meters : 50 watts. 
W AJT, Marshall. Me .. K elly-Vawter Jewelry Ce. 

~:~Vt, YS~~~~' 8Iilo !a2n3~to:'n~~~~too watts; Lake Ahore Tire CO. 
WBAA. W. Lafayette. Ind., Purdue UnJverslty. 
WBAD, Mlnneapolll, lLlnn., Sterling li:lec. Co. & Journal Prlntlnlr C •. 
WBAE, Peoria. III., Bradley Polytechnic Inst. 
WBAF, HoorMtowD, N. J., Fred M. lLlddieten. 
WBAG, Bridgeport, Pa .. Diamond State Fihre C. 
WBAM, New Orleans, La.. 1. B. RenDYson. 
WBAN, Paterson. N. J .. Wlrele .. Phone Corp. 
WBAO, Doeatur, III.; l eO miles; occasional music; sermons; Jamea )llIllkJn UnJf. 
WBAP, Fort Wortb, Tex.; 4000 miles; Markets and News; Feature concert 

lLooday to FrIday Inclushl&; 9 ;80 p m to 10 :45 p m, Central Time; Quiet nlghta 
Saturday and Sunday. The iltar-Telcgram, 

WBAQ, Sonth Bend. Ind.. ){yron L. Hannon. 

~~~~, Hc"o'f~~'r,~s,O~~io~'lF:h~ca~ t~~i~n~~. 
WBAW, Uarletta. ObJo: Marietta College: 246 meters; 100 watts. 
WBAX, Wilkes-Barre. Pa .. Jehn H. Stenger. Jr. 
WBBA, Newark, 0 . ; 240 m~r, 20 .watts; Newark Radio Lab. 
WBBC, Sterling. III; 229 meter, 50 watts: Sterling Radio EQuIpment Co. 
WBBD, Reading. Pa ; Barbey Battery Sernce: 224 meters; 50 watts. 
WBL, Anthony, Kans; T & H Radio Co: 261 meters; 100 watts. 
WBS, Newark, N . J.: Radius 500 mt.: Musical and Educational. week days: 10:30 

to 1\ a. m.; 1:00 to 1:1~ p. m.; 2:15 to 2:30 P. m.; 1:30 to 8:30 P. m.; Sundays: 9 
to 10:30 a m; 1 to 3 p m: D. W. May, Inc. 

WBT, Charlotte, N. C. 1200 DIlles; 11: a m weatber report 485; 4 :30 p m mecbanlcal 
muslo; 8: p m ),{arket Report; 8:80 Tueaday and Friday rep;ular eoncert; 1: 3 0 p 
m Sunday, Churcb Sontbem Radio Corp. 

:~~: ~J::ti~I~.ly~~. ~~J:gtOouse Elec. & Mtg. Co 
WCAD, St. Lawrence University. Canton. N. Y.; 280 meters. 50 watts. 
WCAE, Plttsburgb. P a. ; 12 :3G news and reports; 3 :30 weatehr reports; 4 :15 C1oslnp; 

Market repOrts; 1 :30 Late newe and lecture; 8 :30 musical programs; Kaufmann 
nner Co. 

WCAG, Now Orleans. La.. , Dally States Puh. Co. 
WCAH, Celumbus. O. Dally program 11:30 to 12:30; Every Tuesday efenlng at 1. 

mnslcal pregnm; C . .1.. Entrekin Elertrlc Co. 
WCAI, Ban AntoniO. Teue. Southern Equipment Co. 
~g~k ~~~sJ':,ac~;'x~:.b·lJ;~rp~aD~r:l~yan Unherslty. 
WCAL, North1leld. Minn., St. Olaf College. 
WCAM, Vlllanon. Pa .. VlllanofR College. 
WCAO, Baltimore. Yd.. Sllnders & Stayman CO. 
WCAP, Chesapeake & Potomac Tel. Co., Wash ington, D. C.: 4G9 meters. 500 watts. 
WCAR, San Antonio. Teus, Alama Radio Elec. Co. 
WCAS. Mlnneapolli . Minn., Wm. H. Dunwoody Industrial Inst. 
WCAT, RapId City. S. Dsk., South Dakota School of Uines. 
WCAU, Phlladelpbla, Pa..; 1000 miles; Dally 10:30 a. m.; 2:30 p. m. ; 6:30 

pm; regular conoert 10 to 12 noon; Tueadays, Fridays. Saturdays; Durham & 
Ce .. Inc. 

~g~~, rs~~~~~~bt~\v~~';n D~i"th~l;o~~: 
WCAX, Burlington, Vermont. Unlferalty of Vermont. 
WCA Y, MIlwaukee, Wis., KoslKllman O'Driscoll CO. 
WCBA, Allentown, P a. : Chas. W. Halmbach: 280 meters: 5 watts. 
WCBB, Greenville. 0 .; 240 meters, 100 wat te : K. '" K. RadIo Supply Co. 
WCB D, Voliva. Wilbur Glenn. Zion. 111.; 345 meters. 500 IVatts. 
WCE, MlnneapoUa. )f Inn .• Findley Elee. Co. 
WCK, St. Loula. Ho., Stb: Baer & Fuiler. 

~g~: t~f~~t. Ty~~~ .. Ut:!~j.oyr ~~!:s·prellll. 
~g~~: ~!~~~~r~a~MTim~e~t~~Il~a¥-f:: s.Radlo Supply. 
WDAF, Kansas City. Mo; Kansas City Sts r: 411 meters: 500 wa tts. R egulsr con

certs on Mon. Wed. and Fri. nlgbts from 8 to 9 :30. Concer ts from 3 :30 to 4 :30 
p m each afternoon except Sun. Baseball scores 3 :25. 4 :00. 4 :30. 5 :00. and 
~:50 P. m. Marketgram and weatber forecast 5 :55 nIghtly. except Sun. Educa
tional features and musleal program 6 to 1 o'clocl[ each night except Sunday. 
" Nighthawk" F rOliC, Coon Sanders orchestra at tbe Hotel Muehlehacb nl r:htly 
except Sun. 11 :45 P. m. to 1 a. m. 

WDAG , Amarillo, Teus, K. Laurence )fartln. 
WDAG , B~mlle . Pa., Hartman-Riker Elec. & Marb.C8 
WDBF, Phl\lips, Rober t G . • Youn gstown. Ohio : 2G l meters. 50 IVatts. 
WDAH, EI Paso. Tex. ; Trin ity Metbodlst Churcb. 
W DAJ , E rvins EI. Co .. P a rson·s. l'an. 258 meters, 15 watts. 
WDAI. Syracuse, N. Y., H ugl1es E lectrical Corp. 
W DA K, Hartford, Conn .• H arttord Courant. 
WDAL, Jackaonrtlle. F la. , F lorida Times Union. 
WDAO, Dallu, Teus. Automotlfe E lec. Co. 
WDAP, Chlcap;o. 111., market s, and concerts 860; Dally on all husiness days : 9 :30 

a. m. receipts and ehlpmenta: esti mated car lots; local weathor report; opening futurea 
market In wheat, tom. ""tl, rye. harley, pork. lard and rlbe. 10 a. m. Future IIUO
tatlons, Ilfe atock r_lpta and prlCe8; 10 :80 a. m. futurea quotatJons; 11 and 11 :ao 
a m. arne ; 12 noon, f utur .. and cash p;raln prices; 12 :30 and 1 p. m. futures QUO
tatlona; 1 :20 P. m. closing fut .uea Quotatlona and high and low for day. Caab 
gnln prices. GI'ON b lda for caah grain to arrlfe. 6 p. m. clOBlnp; QuotstJons : news 
ltema. On Saturdaya eloolng prlcea at 12 :05 P. m. Instead of 1 :20 P. m. Visible 
lIUPPly changea !!ent "hen posted. Regular concert scbedule 10 p. m. Tuesdays. 
TburadaYI and Saturdaya. Sunday efenlnga 9 P. m. and 10 P. m. r.hlcal'o Board 
of Trade oIIlcLo I aU. tJon. 

WDAR, Philadelphia. Pa.; Lit Broth era. 
WDAS, Woreellter, )fl sa .• Samuel A. Waite. 
WDAU. N .... Bedford. Mass .. Slocum & Kllhurn . 
WDAX, Cen terville. Iowa : I'irst National B ank 2G8 meters. 100 wa tts. 
WDAY, Fargo. N. D. : 244 meters. 50 wat.ts : ~'argo Radio !'1erv\cc Co. 
WDM, Walblngton D. C . • Ohurch of tbe Covenant . 
WDT, New Tork

l 
k Y., Ship Ownera R adio Service. 

~~h~UFi~\!inl ~ i~'rh;o::' JW~t- Mich.; 280 meters ; 150 wolts. 
WEAK, Fort Doan. Iowa. Standard Radio Equip. Co 
WEAD, Atwood. KaM., Northwest Kansaa Radio Supply C • . 
WEAr:, BlaehblUg. Ta.. . T lwrda Polyteehnle I nst. 
WEAF , New York City, N . Y .• W .... tem Electric Co. 
WEAG, l!ld.:9WOOd, R. I., Nlchols-Hlnellne-Baoaett Lab. 
WEAH, Wlchltlt. Kane .• Wlchlta Board of Trade and Lander Ra dio C. 
WEAl, Ithaca. N. Y., Cornell Unlforslty. 

~~~k ~~~~h SM~~kjnlRl~B~s~te~~r~~~~~. D akota. 
WE ... M. North Plalnlle' rl . N . J ., B urough of N . P lA lnlleld 
WE AN, Shepard Co .• The. Provldencp. H. T.; 213 meters, 100 watt ~ . 
WEA O. Columbua, ObJo, Ohio State UnI,erslty. 

WEAP, lIohUe, Ala., Yohlle Radio CO. 
WEAQ, BerUn, N. R., ~. 1>1. t:. A. 
WEAR, Baltimore, Md., TIKlt. American & News PUb. Co 
W EAS, WUhlngtoQ, D. C., The Hecht CO. 
WEAU, Sioux City. Iowa. Davidson Bros. Co. 
WEAY, Houston, Teua, Wlll Horwitz, Jr. 
WEAZ, Waterloo, Iowa. Donald Redmond. 
WEB, at. Loull, Mo., The Henwood Co .. Inc 
WEV, Houston, Texas, Hurlburt-Stili Elec. Co. 
WEW, St. Lou~, Mo., St. Lou18 UnlT. 
WEW, St. Louis. Mo., Market and weather rellorts at 9 a. 01 .. 10 a. 01 .. and 

2: pm; no other rep;ular program; St. Louis Unherslty. 
WEY, WIchita, Kansas, Cosradlo Co. 
WF AA, Dallas, Texas. A. H. Belo & Co. 
WEAB, SnacUl!e, N. Y .. C. F. Woese. 
YlFAC, Superior, Wis., Superior Radio Co. 
WFAF, Poughkeepsie, N. Y .. H. C. Spratley Radle Co. 
WFAG, Waterford, N. Y .. Radio Englnecrlnp; Lab. 
WF A H, Port Arthur, Texas, Elec. Supply Co. 
WFAJ, Ashefme, N. C., HI-Grade Wlreleas Inatrument CO. 
WFAK, Brentwood. Mo., Domestic Electric Co. 
WFAM, St. Cloud, Minn., Granite City Elec. Co. and Times Puh. Co. 
WF A N, Hutchlneon, l'>flnn., Hutcblneon Electric Senlce Co. 
WF AQ. Cameron. Yo., Cameron Radio Co. and Yo. Wesleyan College. 
W FA T. Siotu: Falls, S. Dak.; also Argus-Leader. 
WFAV, Lincoln, Nebr., UnlT. ot Nehr. Dept. of Elea. Erl/dneerlng. 
W F I, Philadelphia, Penn., also Strawhrldge & Clothier. 
WGAC, Brooklyn, N. Y., Orpheum Radio Stores Co. 
WGAD, Ensenada. Porto Rico, Span1Bh-Amerioan Sobool of Radlo-telegrapby. 
WGF. Des )lolnes, Iowa 800 milea; Mulllca.l and entertainment Tneaday and FrIda:! 

1:80 p m; Churcb Senle .. Sunday at ~ pm or 1:4~ pm u announced: Special pre 
grama as annonnced Re.ll1ster and Trlhune. 

WGAJ, Shenandoah, Iowa. W. H. GS88. 
WGAL, Lancaster, Pa.; Lancaster Elect. Supply Co. 248 meters; 10 IVatts. 
WGAN, Pensacol&, Fla.. Cecil E. Lloyd. 
WGAQ, Shreveport, La.. Glenwood Radio COTl'. 
WGAR, Fort Smith, Ark., Southwest Amencan. 
WGAU, Wooster, Ohio; 226 meters. 20 watts: Marcus G. Limb. 
WGAV, Safannah. Ga .. B-H Radio Co. 
WGAW, Altoona, Pa., Ernest C. Alhrlght. 
WGAX, Washington Court House, Ohio, Oblo Radio Elec. C •. 
WGAY, Madison, Wis .• North Western Radio Co. 
WGAZ, South Bend, Ind., South Bena Trlhune. 
WGI, Medford HJ.llslde, Mass., Am. Radio & Researcb Corp. 
WGL, Philadelphia, Pa .• Thos. F. J. Howlett. 
WGM, Atlanta, Ga., Atlanta Constltutlor:. 
WG R, Buffalo, N. Y., Federal Tel. & Teleg. Co. 
WGV, NelV Orleans. La., Interstate Elec. Co. 
WGY, Scbenectady, N. Y .. General Elec. Co. 
WHA, Madison, Wis., Unlf. of Wis. 
WHAA, Iowa City, Ia; 500 miles; 8 :30 p m, Monday. Instruction; Tuesday. concert; 

Wednesday, pOpular lecture; Friday, Unlferslty Newa; puhllc lectures and concerti 
Il'rep;ularly; State Uolferslty of Iowa. 

WHAB, Galveston. Texas, Clark W. Thompson (Fellman's Dry Goods Co.) 
W HAC, Waterloo. Iowa. Cow Bros. Elec. Co. 
W HAD, Marquette Univ., MilIVaukee, Wis.; 280 metel's. 100 watts. 
WHAG. Cincinnati, Ohio, UnlT. of Cincinnati. 
WHAH, Joplin, Yo; radius. 1384 ml ;Concerts. markets. weather. ete. Tuesday and 

Thursday efenlngs: 8 to 10; Dally except Sundaya: 10 a. m. to 2 P. m.; Saturday 
night special: 11 to 12 :30; Hafer Supply Co. 

WHAI. Davenport, Iowa, Radio Equip. & Mfg. Co. 

~~~k Bdl:;'r~~gur~'J~'v~~uRflo~~~aM~w~~I"J~~Ph and E. K. Kltta. 
WHAL, Lanslnr;, MIch .• Lansing Capitol News. 
WHAM, RO<'hester, N. Y. Dally-Weather reports 2:40 P. m.; Orr;an 2:45, 

5 :00. 6 :45; On:hestra 3 :00, 1 :00; Bed-time storlea, Sport results. Business re· 
porte and market reports. the latter on 48~ meters, 1 :15 pm; Sunday-Radl. 
Chapel Senlee. 8 :15 pm; Unlferalty of Rocheater. 

WH AO, Savannah. Ga., Frederick A. Hili; every efenlng 8 to 9; Saturday nlgbts, B :80 
1 ;30 a. m. 

WHAP, Decatur. 111., Dewey L. Otta. 
WHAQ. W~shlngton. D . C., Semmes Motor Co. 
WHAR, Paramount Radio & Elect. Co .. Atlantic City. N. J.;2al meters. 15 

wat ts. 
WHAS. Loulsfille, Ky .• Courier Journal and Louisville Times Ca. 
WHAV, Wilmington. Del., Wllminl';ton Elec. Spec. Co. 
WHX, Des )lolnes. Iowa; 800 mllea; 5:45 p m to 6:15 p m Dally; 8:00 p m Ie 
lOp m Wednesday evenlnge; Central Standard tJme; Iowa Radio Corp. 
W HAY, HunUngton. Ind .. Huntington Press. 
W H AZ, Troy, N. Y., Rensselaer Polytechnic Inst. 
WHB, Kansas City. Mo., Sweeney Auto & Tractor School. 
W H D, Morgantown, W. Va., W. Va. University. 
W H K, Clefeland, Oblo. WalTen R. Cox. 
WHN, Rldp;owood. N. Y., Times PrlntJng & Pub. Co. 
WHU, Toledo, Ohio, Wm. B. Duck Co. 
WIAB, Joslyn Automobilo Co .. Roel,ford. 111.; 252 metol's. 50 wott s. 
WIAC, Galveston. Texas. Galveston Tribune. 
WIAD. Ocean City, N. J., Ocean City Yacht Cluh. 
WI AF. New Orlcans, La; G. A. DeCortln. 10 Marlborough Gat.; 234 meters. 10 

watts. 
WJAG. Norfoll', Nehr; 200 mllcs News and Markets 12:1~, 3;30 and ~:30 P. m 

The Huse Puhllshlng Co. The Norfolk Dally News. 
WIAH, N .... ton. Iowa. Continental Radio & Mfg. Co. 
W I A I. Sprlngtlelrt. Mo., Heer Stores Co. 

~l~k ~~~~, ~~tr. rr:4r~.erm:~~I::st~~~ec~~~fsl! 9~fo a. m. Llves \()cl[ receIpts and 
opening on bogs; 10 :1~ a m rainfall and temperature report and weather torecast for 
Nebraska and Iowa. Llfestock market; 12 m cattle, hog and abeep mArket; 1 :50 p m 
rainfall and temrerature report and weatber forecast for Nehraska and Iowa; market 
deW I ; 3 :50 p m complete market reports and estimated receipts for next day: 
Dally Journal-Stockman. 

WIAO, Yllwaukee, WIll., School ef Engineering. 
WIAP, Aprlngtleld, Mass .• Radio Defelopment Corp. 
WIAfl, Marlon. Ind.. Chronicle Puh. ('0. 
WIAR, Padueab. Ky., Mulllcal 3:80 to 4 P. m. and 1 to 8 P. m. except Sundaya 

Paducah Efenlng Snn; Alhert Bennctt. operator. 
WIAS. Burllnp;ton. Iowa. Hawk-Eye Home Elec. Co. 
WIAT. TarkIo. 1.1 .... Leon T. Noel. 
WIAU, La Man. Iowa. Am. Trust & Savings Bank • ~I~~, ~~~~~~~I:;;:.1ia:riai·R~~o&L~~~c. c. 
WIAY, Neenah. Wle; 224 mcter. 100 watts; Fox RIver Valley Radin SUllPly ('0. 

W t K. McK~esport. Pa .. K. & L. rIce. Rhop. 
WI L, WasbJnp;ton. D. C., ContJnental Elec. Supply C. 
WIP. Philadelphia. Pa., GImbel BrOB. 
WIZ, Cincinnati. OhiO. Clno Radio Mfg. Co. 
W JAB, Lincoln. Nebr .• American Radio Co. 
WJAD, Waco, Texas. Jackeon's Radio Engmg. Lab. 
WJAF, Muncie, Ind; 1800 mllea; 1:80 to 8 Monday, Wednesday. FrIday efenJng. 

muslo; 8 :80 to 1 p m Saturday, music; 3 :80 to 4 efery alternoon, News; 10 :30 
to 12 Y Sundaya. Cburch eenlce. Smitb Electrle-)funcle Presa. 

: Continued on next page.) 
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WJAJ. Dayton. Ohio 200 mlles: Bunda:y 8 :40. 9:15 Rellglous: Wednesda:y 9:15. 
9 :45 Jilntertainment; Friday 9 :15 to 9 :45 Enterta.1nmeDt. Y. M. C. A. 

WJAK. Stockdale. Ohio Whlto Ra.dle Lah. 
WJAM. Cedar Rapids. Ia: D. C. Perham. 268 meters. 20 watts. 
W JAN. Pt'Oria. Ill: 280 meters. 100 watts: Dally except Sunclay: 9 a. m. P eoria 

LiTestock; 9:15 a. m. Special Weather Information: 11:30 a. m. weather. 
opening livestock and market Quotations; 1 :30 P. m. Closing Iivesteck and 

markets. olllcial weather information: talk to women by Phyi\ls Ann: Mon
day and Thursday. government agriograms: 5:30 P. m. haseball reports during 
season; Tuesday. Thursday and Saturday. 8Peclal concerts as announced at 
9:15 P. m. : One musical number preceeds each broadcasting. Peoria E vening 
Star. 

WJAP. Duluth. H1nn. 1500 mllee; Bu.adaT 11 a m. 12 :80 p m Church 8erTIce and 
orean recital: Ftrfi Metbodbt Chureb. Rev. Chas. N. Pace. Pastor. Monda:y 8 : p m 
to 9 p m. muakal; Thurlda1 8 p m to 9 p m. muslca.l; Kelley Duluth C • . 

W J A Q. Topeka. Kans.. Capper Puhl1eatlone. 
WJAR. Providence. R. I .• The Outlet Co .• J . Samuels & Brea. 
W JAS. P1ttshurgh. Pa.. P1ttehurgh lladle Buppl,y House. 

~ 1~k ~a;:~~!:nd~'lJht!e~~!a~~src:,l1'7 Co. 
W J AZ. Chicago. Ill.. Chlcage Radio Lab. 
WJ D. Granvllle. Ohio: 229 meters. 50 watts; Richard Harris Howe. 
W J H. Washington; D. C .• White '" Boyer Co. 
W JX. New York. N. Y .• De Forest Radio Telephone & Teleg. C. 
W JZ. New York. nadio Corp. of America: Aeo\in Hall. 455 meters. 
W KAA. Cedar Rapids. Ia.; DaJl,y; weattber reporte. crop reports. l:overnment 

reports; Monda:ys. Thursdays and Saturday&: music; H. E. Paar. 
W KAC. Lincoln. Nebr: Star Publishing Co; 275 meters; 100 watts. 
WKAD. 1,0011'. Charles. East Proviclence. RI.: 240 metel's. 10 watts. 
WKAF. Wichita FIIlla. T6l<aa. W. So Radio SUllPIy C • . 
W KA N. Montllomery. Ala •• AlabaJDll. Ral1la Mfg. 0.. 
WKAP. Cranston. R. I .. Dutee W. FUnt. 
WKAQ. Ban Juan, Porto RIco. Radio Corp. of Porte Ric. 
WKAR. J\flchigan Agri. College, East Lansing. :Mich .• 280 meter. 100 watts. 
WKAS. Bpring4eld, Mo., L. &. Lineu KusIc Co. 

~~:~. ~~:t· ~is~'24~a:~rs~file wC~~: Turner Cycle Co. 
WKAX. BrIdgeport. Pa: W. A. Mc.Farlane : 231 meters; 15 watts. 
WKAY. GaJnesvllle. Ga .. Brenau College. 

~~~. BJ~i~g~~a ~~Y. J~"iI~' ~~~~aC~adlo Shop. 
WLZ. FairAeld. OhJo. U. S. Army. 
WLAC. Raleigh. N. C .. N. C. State College. 
WLAG. MInneapolis. Minn .• Cutting & Walsh Radio Corp. 
WLAH. ByracU1!<l. N. y,. Samuel Woodwortb. 
WLAJ. Waco. Texas. Waco Eleo.. Supply Co. 
WLA K. Bellows Falls. Vt .• Vermont Farm Machine C •. 
WLAL, Tulsa. Okla .• Tulsa Radio Co. 
WLAN. Houlton. Me .• Putnam Hdwe. Ce. 
WLAP. Louln1lIe. Ky .• W. V. Jordan. 
WLAQ. Kalamazoo. Mlcb .• A. E. Schilling. 

~tN: ~~~o~~'Jfa~~' ~~em~~~I~o~~am. 8 te 9 p m ; The Electric Sbop. 

~t:~: ~':n~~~~. ~Dl"G~e':,'rie!~l: 6:~:u~t;>\~roadcastlng Statlon, 
W LA Y. FaJrbanks. Alaska. Northern Commercial Co. 
WLAZ. Warren. Ohio. Hutton & Jonel Elec. Co. 
WLB. Minneapolis. Klnn .• UnIT. of Minn. 
WLW. CinCinnati. Ohio. Crosley Mfg. Co. 
WMA, Anderson. In.d .. Arrow RadIo Lab. 
WMAB. Oklahollll1 CI4'. Okla.. Radio Bupply Co. 
WMC. Memphis Commercial Appeal: Memphis. T enn. 
WMAC. Cazenovia. N Y; J. Edw. Page; 261 meters; 50 watte. 
WMAD. Rockport. Mo .• Atehlnson County MaJl. 

~~~~', ~~:~~thNe~~sGe~~~dB~~ ~~e Cerp. 
WMAJ. Kansas City. Mo .• Drovera Telegram. 

~:~~: ¥.':~r:~.t·N~·l·io~or~YeaI;"'~s;so to 9 p m. Kond&ys and Tbursdays. musical 
pro,rams. lectur" ete; Trenton Ilardware Co. 

WMAN. First B aptist Church. Columbus. Ob io ; 286 meters; 20 watts. 
WMAN. ColumbUS. Ohio. First Baptist Church. 

~=~~: ~~O~to~:·B~~~~. Bc~~~o~er,t8.5't.o 5 p m, dall),; 7 to 1 :80 p m. Mon-
da)'. Wedoe.day. Friday and Saturday; 7 to 8 p m. Tuesda)' and Thur8da.Y: 9 :15 
to 10 p m daJl,y; Chicago DILIIy New. and Fair Department Bt.re. 

~::~. ~~~~~.laN. ~1.yt~~~:~::Skec. Co. 
WMAY, Bt. Leuls. Mo .. 600 miles; Religious serncell Sunday. 11 a m and 8 p m: 

Tuesday at 1 pm; Kin!:shlghway Presbyteriat Church. 
WMAZ, Macon. Ga .• Mercer Unlfer8lty. 
WM H. Cincinnati. Ohio. Preclson EQuipment Ceo 
WMAT. P aramount Radio Corp .• Duluth Minn. : 266 meters. 25 watts. 

~~~B, "if:~~;o8·re~n. ~.~P'!.~~Wty~:U~I~~~~. Co. 

W~C1 :!.OS8~;O ~a:.. :J!.';~~:Ja,4 4tot1lp.mm. (r~;~\:\rl~.h~ T;=~ t; ~ ~. a:<i 
T to 8 :30 p. III. Friday 4 to 5 and 8 to 9 :30 P. m. Baturday 4 to 5 and 9 :30 tc 11 
P. m. The Sheparcl Stores: J. J. Fanning. announcer Samuel Curtis. operator. 278 
meter. 100 watts. 

WNAD. Norman. Okla .• Okla. Radle Engineering Co. 
WNAL. Omaba. Nebr .. R . J. Rockwell. 
WNAN. Byra.cuse. N. Y •• Syracuse Radio Telephone Co. 
WNAP. Sprinclleld, OhJo. Wittenberg College. 
WNAQ. Charleston. S. C .. Charleston Radio Elec. Co. 
WNAS. Austin. Texas. Radio Corp. 
WNAT. PhUadelphJa. Pa. 1000 mllea: Talks. RadJo information, mUSiC, Challel 

Bernce. Wednelda:1 1 :8' pm: Baturday 1 :80 pm : Sunday 2 :ao and 4 :30 ; 
Efe1'7 day 12:15. 1 p m. Lennig Bros. Co. 

WNAV. KoonllJe. Tenn .• People'l Tel. and Tel. Ceo 
WNAY. BaftlIllQr,. M.d., Bblpownera' Radle Sernce. 
WNAW. Fortress Monroe. Va .• Henry Kunzman. 
WNAX. Yankton. B. Dakota; 244 meters. 100 wa tts: Dakota Radio Apparatus 

Company. 
WNJ '. Albany. N. Y .. Sbotton Radio Mfg. Ce .• Ine. 
WNO. Jersey City. N. J •• Wireless Telephone Co. of Hudson Ce .. N. J 
WOAA, Ardmore. Okla.: radius 1.500 miles; Tuesdays and Fridays: musical and Gdu-

catlonal programs: Dr. Walter Hardy: atatlon operated by G. H. Reitz. 
WOAC. Lima. Ohio, Maus RadJo Co. 
WOAE. FrelDont. Nehr .• Medland College. 
WOAF. Tyler. Texas. Tyler Commercial College. 
WOAH. Charleston. S. C .. Palmetto Radio Corp. 
WOAI. San Antonio. T ex; 885 meters; Southern Equipment Company; P rograms 

DaJly; 10 ;30 a m Openlng markets. U S weather forecast. crop reports. road re
ports. cotton reports, money market. livestock Quotations and news bulletins. dall,y 
except Bun. 12 :15 D m.. Livestock Quotations. produce markcts. a nd news bul
letins. 3 p m Closing marl<e ts, cotton reports. graJn and market futures and news 
hulletins. 7 p m Complete basehall scores from American National and 'fcxas 
leagues. final reports on markets. and new~ bulleti ns. DaJly except Sun. 9 :30 to 
10:30 p m Concerts. Tburs. 1:30 to 8:30 p m MusIcal and Community P rograms. 
Sunday 11 :00 a m Church Services. 5 :00 to 6 :00 p m Conccrts. 

~g~k ~r:::~~oJ.a~:. ~r;;tJ'~.~I::f~~;:IC~~· 
WOAL, Webster Grofes. Mo .. Wm. E. Woods. 
WOAN. Lawrenceburg. Tenn .• James D. Vaughan. 

,(gi 'A'. ~~~oit'~.brV~~I~1a~~~'!:.'tg'e~~!n~e C~~~ld. 
WOll.R. l{~n ... ha. Wis .. Hen", P. Lundskow, 
WOS. J effer son City. Mo. IIIlssourl State Marl<eti ng Bureau; 441 meters. 500 watts : 

1lrst lIfteen minutes of every hour from S n. m. to 2 II m.; lnal'kets and musIC 
at !i P. m. !lfonclay. Weclnesd ay nncl I"r irlul' nights. S to 9 :30 concel'ts. No 
Sunday program. 

:9!~: Wr~~p~e~a~tY3U~d,:el1 Hamp. 
WOAX. Trenton. N. J .• Frenkl1n J . WoU!. 
WOA W, Omaha. Neb .• 100 mUes. WOOdmen of tbe World. 
WOAZ. Stanford. Texas. Peulck Hughes Co. 
WCBB. Greenville. 0; 240 meters. 100 watts: K. & K. Radio Supply Co. 
WO C. Darenport. Ia. time signals. 10 :55 a. m.; weather 11 a. m.; 360 meter .. 

11:05 opening maritet Quotations. agrlograms: 12:00 noon, chimes I;oncert: 
2:00 p m. closing atacks and martets; 3:l<0 p m. educauonal talk; 5:45 p m 
o;hJme8 concert: 6 ;85. sandman's vlalt; 7 :00 musical prOiram; 8 p m. lecture; 
Sundays, rel1glous and musical and religious features. 9 a m 18 lOp m; l'almer't 
Sehool of Chlropraetlc. . 

WOI, Ames. la .• Iowa State College. 
.... 0 K. Pine Blua. Arl< .. concen. TuesdaT and lrrldaT m"niDiiS heg1.D.n1ng at 9; tlun-
~:~i ~n:o::~~e. and sermens from dlurche. at 11 a. m. and 1 :80 P. m.. ArUnsaa 

WOO. P hiladelphia. Pa.. Joh.n Wanamaker. 
WOQ. Kansas City. Mo .• Western Radio Co. 
WOR. Newark. N. J .• L. Bamberger & Co. 
WOV. Ollll1ha. Nebr .• R. B. Rowoll. 
WPA. Eort Worth. Texas. Eort Worth Record. 
WPAB. State Colleie. P,,-
WPAC. Okmuliee. Okla.. DonaJdson RadJe Co. 
WPAD. Chlca~o. Ill. W1eholdt & Co. 
W PA F. Cou.acll Blu1fs. Iowa. PeterliOn'd Radio Co. 
WPAG. Independence. Mo .• Contral Radio Co. 
WPAH. Waupaca. Wls •• WiscOD51n Dept. of Markets. 
WPAJ. New Hafen. Conn .• Dool1ttle Radio Corp. 
WPAK. Fargo. N. D .• North Dakota Agricultural College. 
WPAL, Columhus. Ohio. Superior Radio & Tel EQulp. eG. 
WPAM. Topeka • .K&ns .• Awerbach & Goettel. 
WPAP. Winchester. N.Y •• Theo. D. PhIlIIpt. 
W P A Q. Fr08thuri. Md.. General Sales & E ng. CO. 
WPAQ. W1lm1ogtoD. Del.. Ra.o.Ilo Installation Co" Inc. 
WPAR. Beloit • .K&rui •• R. A. Ward. 
WPAS. AmsterdlLm, N. Y •• J . & M. Electric Co. 
WPAT. EI Paso. Texas. St. Patric.k·s Cathedral. 
WPAU. Moorhead. Mlnn .. C~rdla Collelle. 
WPAZ. Cbarl8llten, ViI_ Ta.. Dr. lolua B. It.eeII. 
WFG. New Lebanon. O. N'ushawg Poultl'Y 1"a rm: 234 meters, 50 watts. 
WPI. Clearfield. 1'a. E1ectrio Supply Co. 
W QAW. Washin~ton. D. C.: Cathollc University of Am.; 236 meters; 50 watts. 
W SAC. Clemson College. B. C.; ClelllilOll Agrtculture Colle"e. 

:g!a: ~~~~~'lre~~~· ~~:. ~~~:I~~siJ:s~~IP s~:::e7e':'':e'r~gCe~,:::a A.. Beale. Jr. 
WQAC. Amarillo. Tous. E . .B. Gish. 
WQAD. Waterbury. Donn .• Whltall Eleetr1c Co. 
WQAE. 1'>1oore liaclio N ews Station. Spl'ingfielcl. Vermont; 275 meters. 50 wa tts. 
W QAF. Sandusky. Ohio. tlandusl<1 Rei\8ter. 
W QA H. Lexlngwn. KJ .• Brocll-AJ1dorSOll E lect. Eng Co. 
WQAJ. Ann Arbor. Mleh .• .A.nn Arbor Times-Newt. 
WQAK, Dubuque. Iowa. Appel-Willey Elec. CO. 
WQAL. Cole County Tel. & l 'el. Co .. JlJattoon. Ill.; 258 meter, 10 watts. 
WQAM. Miami. Fla.. EI""trieal Equipment Co. 
WQAN. "The Voice of Anthracite." 280 meters, 150 watts : Scranton Times. Scra n 

ton. Pa.. musical and inl'ormati\'e programs thrice daily: 12 :30, 4 :30 a nd 7 :30 P. 
m. except Sunday. Uusic. news. weather forecasts and reports baseball scores. 
marl<et quotations. evening bedtime stories. Special ' musical Pl'ograms by vaude
ville and other al'tists on Tuesday ancl Fl'iday evenings at 8 P. Ill. 

WQAO • .New Yorll. • .N. Y., Calvuy Baptist Chureh. 
WQAP. Lincoln. Nebr .• Am. RadJo Co. 
WQAQ. Abnene. Texas. Weat Texaa Radle C • • 
WQAR. lLu.acle. Ind .• Pre ... PublUh1n, CO. 
WQAS, Lowell. Mass.: Prlnce- Walter Company. 
WQAT. We.thamllton. Va. : RadIo EQulpment Corp. 
WQA V. Huntington & GUCl'l'Y; Ioc .• Greenville. S. C.: 258 meters. 15 watts. 
W QA W. Scranwn. Pa.. t:!cranton Times. 
WQAVI. Washington, D C; Catholic University of America: 236 meters: 50 watts. 
WQAX, Peoria. 111.: Radio EQulpment Co. 
WQAY. Ha.t1ngs. Nebr .• Gastnn Musle & Furniture Vs, 
W QAZ. Green.boro. North Carolina; Greell8horo DaJly Newa. 
W RAA. Houswn. T6l<as. Rice Institute. 
W RA B. Savannab. Ga.: Sarannab Board of PubUc Education. 
WRAD. Marton. Kansas. T~lor RadJo Shop. 
WRAF. Laporte. Ind ; 224 meters. 10 watts: Radio Club. Inc. 
WRAH. Proridence. R. I.: Stanley N. Read. 
W RA L. st. CrOll Jl'allB, Wla.: Northern States Power Co. 
WRAM. Carthage, III., Robert E. Comptoo & Carthage ColleJ:e. 
WA B N. Grover. Waldo C.. La Crosse. Wis.: 234 meter s. 100 watts. 
W RAN. Waterloo. Iowa: 229 meters. 20 watts: Hlack Hawk J<; lectrlcal Co. 

~~i~·. ~lnt:'ru~ar~.o'.F:.a:dI~I~~\.c;afko. Electric Construction Co. 
WRAR. David City. Nebr : J . C. Thomas: 226 meters: 20 watts. 
W RAS. JIoI,cLeansboro. Ill.: Radio Suppl,y Co. 
WRAU. Amarillo. Texu. DaJ~ News. 
W RAV. Yellow Springs. 0 .• Antlocb Collece. 
W RA W. Good. Horace D.. neadill~. l'a. ; 208 mct~rs, 10 watts. 
WRAX. Flexoo' s Garage. Gloucester City. N. J .; 268 metcrs. 50 watts. 
W RA Y. Scranton. Pa. : radius 400 mi. ; Sunda)' Chapel IICrvlc~; Wednesda)': 

Selective JlJusical program. 8 ;15 to 10; Satul'day : 8 :15 to 11: Had lo Sales Corp .• 
280 meters. 100 watts. 

W RAZ. R adio Shop of Newark. Newarl;. N. J. 233 metel's. 50 watts. 
W R 1<. lhmllton. Ohio, Doroo Bros. E lec. Ce. 
WRL. Schenectady. N. Y .• Uni on College. 
WRM. Urbana. 111 .• Unh. at 1Il. 
WRP. Camden, N. J .• Feaeral InBt. of RadJe Telg. 
WRR. Dallas. Texas. CIty of Dallas, Police and Fire Blgnal Dept. 
:~;.vA. ~!~~:':.no.~ B~:S:~~~~ ~~trl" R~~~arch Lab: 275 Meters; 50 watts. 
WSAB. Cape Girardeau. Mo .• SouUteast Mo. State College. 
WSAC. Clemson College. B. C.: Clemson Agricultural College. 
W SA G. Davis. Loren Y.. St. P etersb urg. F la .: 244 meters. 10 watts. 
WSAH. Chicago. Ill.; A. O. Leonard. Jr.; 248 meters. 500 watts. 
WSAJ. Groye City. Pa .. Groye City College. 
WSAI<. Daily N ews. 'fhe. Middlellort. Ol1io: 258 meters. 20 watts. 

~~ik nll'l:,~1~~~n 11~~diOli'r~~~~~ A~l~~~~;m?°i!a.: 229 meters. 10 watts. 
WSAP. New York City ; Beventh Day Advontlst Cburch. 
WSAQ. Hound lIills Haclio Corp .. Dartmouth. U ass.: 280 metel's. 100 watts. 
WSAR. Doughty & Welch E lect. Co .. Irall River. Uass.; 254 meters. 10 watts. 
WSAT. Plainview Elect. Co .• P lainview. Texas ; 268 metel's; 20 wa t ts. 
WSB. Atlanta. Oa .• Atlanta Journal. 
WSL. Utica. N. Y .• J. & It, Flec. Co. 
WSY. BlrmlnJ:ham. Ale " Alabama Pewer C • . 
WTAB. F a ll RIver Da ily fl cra ld, Ha ll Hivel . lIiass.; 248 meters. 10 watts. 
WTAC, Johnstown. Pa.. Penn. Tramc Co. 
WTAS. Elgin. Ill: 275 meters. 500 watls ; Cbas. E. Erbsteln. 
WT AU. Tecumseh, Neh .• Ruegy Battery & Elec. Co. 
WTAW. College Station. Texas; Ag'c' ltle & Mech. College: 254 meters; 50 watts. 
WTG. Manhattan. Teu., Kans. Btate .\gri. College. 
WTP. Bay City. M\.ch., Ra-Do Corp. 
WVP. New York. N. Y. SllIIlal Corps. U. B. ArIIlY. 
WWAC. Wa.co. Tex: 3000 miles; Weather toreeaste 1\ a m dally; musIeal concert •• 

dally. 1180 p m and 9n Wednesday and Saturday efenlngS at 8: Banier Bros. 
WWAD. PhJladelphla. Pa .• Wright & Wrlllht. Inc. 
wW~X. Leredo. Tex8.ll. Wormao Bros. 
WWB. Daily News Print Co., Can ton. Ohio; 2G8 meters. 200 watts. 
WWI. DAarborn. Mlch .. Ford Motor Ca. 
WWJ. Detroit. Mich .• Efenini News. 

(Continued on!next page.) 
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Complete Corrected List of U. S. and Canadian 
Broadcasting Stations 

Calgary, Alta., Can. Western Radi. Co., Ltd. 
Toronto, Ont., Can. Toronto Star. 
V&DCOUTer, B. C., Can. Marconi Co. 
H&l11ax, N, B., Can. lfarconl Co. 
Montreal, P. Q., Can. Marconi Co. 

Canadian~Stations 
CJBC, Montreal, Que., Can. Dupuis-Frere •. 

g1g~: ~~~~~. ~~c~an.Ja~~O&~o~O\lli~ek.td. 
CJCD, Toronto, Can., T. Eaton, Co. 
CJCE, VaoCOl1Ter, B. 0., Can. VancouTer Bun. 

CFAC, 
CFCA, 
CFCB, 
CFCE, 
CFCF, 
CFCH, 
CFCI, 
CFCN, 
CFCX, 
CFPC, 
CFTO, 
CFYO, 
CFZC, 
CHac, 
CHCA, 
CHCB, 
CHCC, 
CHCF, 
CHCQ, 

lroQuols FalllI, Ont., Can. Abitihl Power & Paper Co ... Ltd. 
CJCF, Kltohener, Ont., Can. Newa Record, LImIted. 

CJGG, Wlnnlpeg, Canada. Manltob& Free Preas. 
WalkenUle, Ont., C&D. Motor Products Corp. 
Calgary, Alt&., Can. W. W. Grant Radio, Ltd. 
London, Ont., Can. The London AdTertlBer. 

CJCH, Toronto, Ont., Can. Unltsd Farmers of Ontario. 
CJCI, Bt. John. N. B., Can. McLean, Holt & Co., Ltd. 

Fort Francei, Ont., Can. Intematolnal Badio Develop. Co. 
Torooto, Ont., Can. The Bel\ Telephone Co. 

g1~: =~: 3.n] •• C~.B~:m ¥,,'i:;h!e C~ Telel:raph Co. 
CJCY, Call1'8ZY. Alt&., Can Edmund Taylor. 

VancouTer, B. C., Can. Victor Wentworth Odium. 
llontreal, Que., Can. Can. Westinghouse Co., Ltd. 
Calgary, Canada. W. W. Grant Radio, Ltd. (Morning Albertan.l 

g1 ~g: ~~e~niIa~~nc~nd~rl~~ 1i::spaper Co. 
CJSC, Toronto, Ont., Can. Evening Telegram. 
CKAC, Montreal, Can. La PreslIe. ~=~:erC':' ~~ ~o Corp. of VancoUTer, Ltd. 
CKCB, Wlnnlpeg, Man. Can. T. Eaton Co., Ltd. 

Edmonton, Alta., Can. CILD. WeaUn,hoMe Co., Ltd. CKCD, VancouTer, B. C., Can. VancouTer Dally ProTlnee. 
CKCE, Toronto,Ont., Can. Can. Ind. Telephone Co. 
CKCK, RegIna, Saak., Can. Leader Pub. Co. 

Wlnnlpeg, Man. , Can. Radio Corp. of Wlnnipell', Ltd. 

g~g~, 
Calgary, Alta., Can. Western Radio Co., Ltd. 
London, Ont., Can. London Radio Shoppe. 
Montrea\, Que., Can. B. L. Bllver. 
Toronto, Ont., Can. Globe PrInting Co. 

CKCR, Bt. John, N. B., Can. Jones Elec. Radio Co., Ltd. 
C KCS, Montreal, Que., Can. The BeU Telephone Co. 
CKCZ, Toronto, Ont., Can. Westin~house Co., Ltd. CHCZ, 

CHOC, 
CHVC, 
CHXC, 
CHYC, 

VanoouTer, B. C., Can. Can. We.tln&'houlle Co., Ltd. CKKC, Toronto, Ont., Can. Radio Equipment & Supply Co., Ltd. 
CKOC, HamIlton, Ont., Can Wentworth Radio Supply Co., Ltd. 
CKQC, London. Ont., Can. Radio Supply Co. 

Toronto, Canada. lietropolltan Motora Co. 
Ottawa, Ont., Can. J. R. Booth. Jr. 
YOl!treal, Que., Can. Northern Eleo. Co. 

Radio in War 
International rules for the control 

a nd operation of radio in time of war, 
as propounded by the Commission of 
Jurists at The Hague, were announced 
by the Department of State recently. 

These regulations, in the preparation 
of which Captain Samuel W. Bryant, 
United States Navy, and Colonel George 
S. Gibbs, Un ited States Army, assisted 
American Co mmissioners Moore and 
Washburn, provide substantially that 
in time of war the working of non
telligerents radio stations shall continue 
bo be orga nized, as far as possible, in 
such manner as not to disturb the services 
of other radio stations. Belligerent 
a nd neutral powers may regulate or 
prohibit the operation of radio statioris 
within their jurisdiction. 

The erect ion or operation by a belli
gerent power of radio stations within 
neutral jurisdiction constitutes a viola
tion of neutra lity on his part as well as 
on the part of the neutral power. 

A neutral power need not restrict or 
prohibit the use of radio stations located 
within its jurisdiction, except to prevent 
the transmission of information destined 
for a belligerent concerning military 
operations and except as further pre
scribed. All restrictive o. prohibitive 
measures taken by a neutral power shall 
be applied impartia lly by it to the 
belligeren ts. 

Belligerent mobile radio stat ions with
in a neutral stat(' m ust abstain from all 
use of their radio apparatus. Neutral 
governments are bound to prevent such 
use. 

The transmission by radio by a vesse l 
or an aircraft, whether enemy or neutral, 
when on or over the high seas, of milita ry 
intelligence for the immediate use of a 
belligerent is deemed a host ile act and 
wi ll render the vessel or aircraft liable 
to be fired upon. A neutral vessel or 
neutral aircraft which transmits, when 
on or over the high seas, information 
destined for a belligerent concerning 
military operations shall be liable to 
capture. The Prize Court may condemn 
the vessel or "ircraft, if it co nsiders 
that the circumstances justify condemna
tion. Liability to capture of a neutral 

CKZC, Winnipeg, Man .. Can. Salton Radio Eng. Co. 

vessel or aircraft on account of the acts 
referred to is not extinguished by the 
conclusion of the voyage or flight on 
which the vessel or aircraft was engaged 
at the time, but shall subsist for a period 
of one year after the act complained of. 

In case a belligerent commanding 
officer considers that the success of the 
operation in which he is engaged may be 
prejudiced by the presence of vLssels 
or aircraft equipped with radio installa
tions in the immediate vicinity of his 
armed forces or by the use of such in
stallations therein, he may order neutral 
vessels or neutral aircraft on or over the 
high seas; to alter their course to pre
vent their approaching the armed forces 
under his command; or to not make use 
of their radio transmitting apparatus 
while in the immediate vicinity of such 
forces. 

A neutral vessel or aircraft, which 
does not conform to such direction, 
exposes itself to the risk of being fired 
upon. I t will a lso be liable to capture, 
and may be condem ned by the Prize 
Court. 

Neutral mobile radio stat ions shall 
refrain from keeping any record of radio 
messages received from belligeren t mili
tary radio stations, unless such messages 
are addressed to themselves. Violation 
of this rule will justify the removal by 
the belligerent of the records of such 
in tercepted messages. 

Belligerents are under obligations to 
comply with the provisions of interna
tional conventions in regard to distress 
signals and distress messages so far as 
their military operations permit. Noth
ing in these rules shall be understood 
to relieve a belligerent from such obliga
tion or to prohibit the transmission of 
distress signals, distress messages and 
messages which are indispensable to the 
safety of navigation. The perversion 
of radio distress signals and distress 
messages prescribed by international 
conventions to other than their normal 
and legitimate purposes constitutes a 
vio lation of th e laws of war and renders 
the perpetrator personally responsible 
under international law. 

Acts not otherwise constituting espion
age a re not by reason of their involving 

violation of these rules. Radio operators 
incur no personal responsibility from the 
mere fact of carrying out the orders 
which they ·receive in the performance 
of their duties as operators. 

How to Ship 
At a general meeting of the Electrical 

Jobbers' Association, held at Hot Springs, 
the following recommendations were 
presented by the Radio Committee, and 
unanimously adopted by the Association: 

That manufacturers of radio materials 
supply their distributors with standard 
size, 8 1-2 by 10 inch price and data 
sheets. 

That defective tubes and radio ma
terials returned to manufacturers, where 
such returns are permitted, be credited 
rather than replaced in the interest of 
economy by the elimination of handling 
small shipments, as in most cases the 
distributor has already made replace
ment or adjustment with the dealer. 

That manufacturers pack and ship 
receiving sets in individual cartons or 
crates of sufficient strength to permit 
reshipment in original package. 

That all manufacturers of receiving 
sets of value of $25 or more, supply 
these sets with a serial number to facili
tate the tracing of lost or stolen sets, 
and that the serial number and catalog 
number appear on the outside of the con
tainer where it will show to the best 
advantage in stocking on distributors' 
and dealers' shelves, and further recom 
mends that manufacturer, distributor 
and dealer use serial n umbers on their 
invoices, 

Tha t all portions of inside of instru
ments depending on the strength of the 
panel for support be reinforced by extra 
individual support of such unit so mount
ed to prevent breakage by rough hand
ling. 

That the present practice of alloting 
radio materials on which the demand 
exceeds the supply be changed to con
form to the practice of manufacturers 
of other lines handled by distributors, 
thereby rewarding the distributors who 
create business and placing supplies 
where the demand is most urgent and 
with a view to discouraging speculation. 



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 a ll 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 instructors in the United States, who 
is ready to answer any technical question. This 
costs subscribers nothing. 
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A Gold Mine! 
Over three hundred pages of fully illus
trated instructions on how to build and 
operate sets! Truly a treasure trove for 
the home radio experimenter! 

Written by experts, diagrammed by ex
perts, tested and proved by experts. And 
all so simple and clear that the beginner 
can understand. 

Reinartz circuits, with instructions on 
how to make them and amplify them. 

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

Kopprasch circuits, Armstrong circuits, 
readers' circuits on which they have made 
distance records. 

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

Ten issues of RADIO AGE "The Magazine 
of the Hour," the experimenters' guide. 

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

All for $4.00 Postpaid 

Send money order or check now, 

RADIO AGE, Inc. 
500 North Dearborn Street 

CHICAGO 
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