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ryou Can't Ca a Load of>1lay 
barrow 

You don't have 
to be water boy 

to the 

THORDARSON 
BATTERY 
CHARGER 

on 

DRY-As dry a.s they make them. I n fact th e 
rectifying element is contained in a moisture­
proof cartridge. 

SILEN T - N a vibrating parts. Current is rec' 
tified through a patented electro'chemical 
process. 

SAFE - T here is no hazard to rugs or wood­
work for there is no acid to spill. T he tubes of 
the set are safe, even if turned on when the 
charger is in operation. 

COMPACT-Fits into battery compartment 
easily. Only 214/1 wide, 514" long and 41'4" 
high, overall. 

EFFICIENT-This charger is always ready for 
service. No overhauling required. Rectifying 
element is held in spring clips and can be re­
placed in thirty seconds. 

LON G LIFE -The RaytheQn rectifying unit 
used in this charger is guaranteed by its manu' 
facturer for 750 hours of full load operation, 
o r approximately one year's service. Th e 
transformer will last indefinitely. 

CHARGING RATE-2 amperes. 

~ (EITHER can you obtain good musical per­
J " formance from your receiver unless your 

audio amplifier can carry the full load of rich 
tones and overtones. 

Wherever tone quality is paramount you will 
find Thordarson Amplifying Transformers. 
Over thirty manufacturers of leading quality 
receivers use them as standard equipment. 

Follow the lead of the leaders . Whether buy­
ing or building a receiver-if you enjoy music 
-insist on Thordarson Amplification. 

THORDARSON 
PQwer Compact 

The only complete founda­
tion unit for home-built 
power amplifiers. Contains 
power supply transfonner, 2 
30-henry choke coils, 2 buffer 
condensers and center tapped 
filament supply-all in one 
compound filled case. Sup­
plied in two types: R-I71 for 
Raytheon rectifier and UX-
171 power tube, and R-210 
for UX-216 B rectifier and 
UX-210 power tube. 

Type R-I71 , $15.00 
Type R-2lO, 20.00 

THORDARSON R-200 
Amplifying Tramformet: 

A transformer designed for 
the musical epicure. The large 
core of finest silicon steel and 
the high inductance primary 
winding combine to give this 
instrument the most perfect 
transformer reproduction ob­
tainable_ Has a remarkably 
wide range of amplification. 

Ideal for use with cone type 
speakers. Designed for both 
first and second stage ampli­
fication. Weight, 2 lbs. 

Price $8.00 

Supreme in Musical Performance! 

TIIORDARSON ELECTRIC MANUFACTURING CO. 
Tnmsforml!Y S/JI!ClallSis Slnel! 1895 

WORLD'S OWEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS 
Chicaco. U.S.A. 35" 

Please lI.Jcntion Radio Aal'l l¥hen 'Writing to Advel·tise1's. 
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OF you're making a penny less than $50 a 
, week, clip coupon now for FREE BOOK 

" ' that tells you about big money opportun­
~ ities in RADIO. Better conditions NOW 

than ever before, in this wonderful new 
industry. The reason is: television accomplished, tranSM 

Atlantic Radio telephony now in use, many other 
wonderful advances and inventions constantly widenin g 
the field of Radio- opPortunity. Radio needs trained m en 
NOW! And you can get the necessary training easily and 
quickly-AT HOME-through new, practical, tested methods 
that already have helped hundreds g ain s uccess in the Radio 
field. Yes, right at home in your spare hours, you can get 
all the knowledge you need for succes s in Radio--Big Free 
Book contains all the proof-send for it today! 

Extra Dollars For You Almost at Once 
Think of earning $15, $20, $30 extra "on the side" every 

week without interfering with your regular job, beginning 
only a few weeks after you start this training! You can­
my Radio training course is world-famous as the "Training 
That Pays For Itself." My thorou g h, practical usable train­
ing methods show YOU how to pick UP t his extra cas h in 
your spare hours, while all the time you're preparing for the 
bigger Radio job ahead. In this way, yOU can pay for your 
course and put money in the bank, all through profits I 
teach you to make right after you start with me. And th en , 
after only a few months of spare time trainin g, you're r eady 
to take the bigger Radio positions 1 

Send Today For 64-Page FREE 
Book-Mail Coupon 

Send the coupon below, and I'll send you 
my 64-page book-it's free. Hundreds of 
pictures .and facts about the opportunities 
for big money in the Radio field, how I 
help you take advantage of them, the 6 
outfits of practice material I send you that 
yoU can build into 100 Radio circuits , and 
the other pay-raising facts you want to r ead. 
No previous Radio eJCperience needed to take 
advantage of this offer, and no special 
schooling is necessary. Find out all the f a ct s 
for yourself-mail coupon today. 

Fetzer 
Says "You Made 

My Success Possible" 
Dear Mr: Smith: I am now Chief Eng ineer 

of Station W E MC, which I desig n e d a n d 
built myself from the g round Up . Six m onth s 
were requ ired for t he \'i"ork , and the equipment was 
des igned for 5,000 watts. Prerlous to bu i ldin g , hi s 
statIo n I hat! des1iw e ll and built tlVO ot hers. one a 500 
lI'att stll ti(ln. I vi s ited a ll the Import ant R adio sta­
tions or Eur()p e and the eastern haH af t he United 
St:ltes. with all my expenses paid, befor e deslgn!n !: 
WEi\IC. in order 10 g*, l a.1\ the b.lest ideas. I 
am vHy happy in my work. f ee l thai I ha'l"e "ar­
rive d" in the llauio prMession. and I g ive your 
thoroug h tra m ing the {'redl! . 

Cordially yours. 
JOH);, E. FETZER. 

Station W E:-.rC. 
R~rrl~n ~prings, :'I1ch. 

FindOutFREEHowFetzer. 
ChambersondHundredsof 
OthersHaveGoined Successin 

RADIO 
Mail Coupon Below For Free Book 

"My Salary Three Times 
What It Was, Thanks To 

You," Says Chambers 
Dea r Mr. Smit h: H er ewith a p h otograph 

of myself in m y R adio labora t or y here a t 
Detroi t. I a m ma kin g a lm ost t h r ee t.imes 
what I m a de befor e taking your cou rse , and 
w ill r eceive a n other substantial inc rease ver y 
soon. A i YOU know, ·hl the capa city of Ratlio Engineer 
h~re I am iD full charge of Rau io activities apart 
from the sales depnl'tment. :>0 far I ha'>c met with 

Chief 
Engr.At 
stewart 
Warner 
Branch · 

steady adr3ncement. and ] exped mOfe for the fut ure. .J~IPtII~! 'f he koow lcdge I got from you enabled me to gel \'ill,ere 
T .lm today. aDd b,,1Iel"e me. J shnll a h~aY5 be a booster 
for f our fine school. 

Address J., E. SMITH, President Sincer ely, E , T" CHAlrBERS. 

National Radio Institute, Washington, D. C. ~:I~oif.~s)li C1~e. 

--e -0-U - P - '0--.. ~~~~~~~~~ ........ "'-J...tJ.J.: 
J. E. SMITH, President, 
National Radio Institute, 
Dept. G-9t, Washington, D. C. 

Dear Mr. Smith: Please send me your 
free 64-page book with all the facts 
about learning Radio for bigger pay. I 
understand this places me under no ' ob­
ligation. 

Name _._ 

Address 

Town .. ____ _ Stak .. 

Please 111ention Radio Age »-hen. Writing to Adve;"tise l"s . 
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Chats 
One outstanding achievement is re' 

corded this month in the lead article 
describing the new method of fre­
quency modulation which is expected 
to be a great boon to the trans­
mission, reception and manufacturing 
interests of the radio industry. 

Another achievement, though sec­
ondary in importance, is the an­
nouncement of the a.c. filament tubes, 
one suited for the Lf. and a. f. stages, 
and the other only for the detector 
stage. Full data on these is recorded 
in this issue. 

Amateurs will find two articles cov­
ering their activities. The first is by 
Armstrong- Perry and shows what 
you are missing if you don't pound 
brass (telegraph). The other is a 
description of the short wave crystal 
controlled transmitter at 9BHX. In 
addition there is the Amateur Radio 
department. 

Fiction lovers wiII revel in the 
Springy passages to be found in 
Joseph Balsamo's present instalment 
of "The Froth Estate." 

K. B. Morcross has contributed an 
excellent article on the construction 
of the vacuum tube voltmeter for the 
serious-minded experimenter. 

Both of our non-radio features, 
Current Science and Everyday Me­
chanics, are taking up a bit more 
space than usual due to the interest 
shown by our readers covering those 
two features. \Ve shall be glad to 
hear from others on the subject. 

Perhaps you've wondered 7vhy a 
bullet proof vest stops a veritable 
rain of bullets from a machin~ gun. 
Charles Lee Bryson gives an inter­
esting account of the modus operandi. 

\Ve announce with regret the de­
parture of our Associate Editor, F. 
A. Hill, who leaves us to join the 
Bremer-Tully Mfg. Co., of Chicago, 
as Assistant to the President. 

~~ 
Editor of RADIO AGE. 
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New Modulation IS Biggest Radio Discovery 
In Twelve Years 

W HAT is regarded as the most 
radical radio discovery since 
the appearance of the three 

element tube, is an announcement of 
the frequency modulation method of 
transmission, attributed to the fertile 
brain of Frank Conrad and associ­
ates. 

For years the public has been 
kidded into believing that this and 
that development was revolutionary. 
But this discovery so far transcends 
in importance anything described in 

. the last 12 years, it requires the use 
of superlatives which has heretofore 
been overworked. 

This time we find a real revolution­
ary discovery. Here is what fre­
quency modulation (as compared to 
power modulation means: 

Return of the faithful regener­
ative sets. 

Elimination of local station in­
terference. 

Greater signal at distant rece1:vcr. 

Partial solution of the fading 
problem. 

Extinction of the crystal set. 
Sixty per cent power saving al 

transmitter. 
More stations per channel. 
Ef astens crystal control of all sta­

tions. 
Reduction ·of statiC-fa-signal ra­

tio. 
New field for receiver design. 
In the new modulation system in­

stead of varying the amplitude of the 
signal component of the wave, this 
signal component is kept constant 
while the transmitting frequency is 
varied but not to exceed sao cycles 
each side of the carrier straight line. 
Reference to the chart in this article 
will give an idea of the new scheme. 
The carrier frequency is 5hown as a 
beginning straight line. 

The frequency of the voice or 
music component is determined by 
the distance between the humps. The 
closer these humps lie the higher the 
frequency of the voice or music The 

By F. A. HILL 
(dJ"Jociate Editor) 

greater the distance between the 
humps, the lower the frequency of 
sound impressed. Since the fre­
quency variation is not more than 
1,000 cycles overall, it is easy to sec 
how sharpened this form of transmis­
sion is. vVith the station's emission 
occupying but a thousand cycle band 
it will permit the presence of more 
stations within a given band without 
interference. 

"Vhere in preseht modulation forms 
it is possible to receive broadcast 
music (although garbled) on zero 
beat with a regenerative receiver, un­
der the new form of transmission 
music may not be received at zero 
beat The only points at which music 
may be heard will be either side of 
zero beat Zero beat will REALLY 
BE ZERO BEAT for nothing will be 
heard in that region. 

Local station interference will be 
abolished on account 0 f the sharpened 
transmission and the necessity for a 
receiver ""ith a much sharper fre­
quency response curve. 

In the sketch with this article is 
also shown a graph of the signal in­
tensity against distance. In the full 
line is the present modulation system 

where maximum signal is recei ved at 
the point closest to the station, this 
energy dwindling off as the distance 
increases. In the new frequency 
modulation (dashed line 1 the signal 
intensity is at zero at the station and 
increases with the distance, up to a 
certain point, and then drops off as 
the distance increases beyond the 
range of the station. (Receivers set 
up in the station at KDKA will not 
pick up that station. The monitor set 
has to be located a mile or more away 
and the signal brought back over a 
telephone line so that station operators 
may listen to itl. Experiments have 
shown that the signal under the new 
form is g reater at a distance v.,rith the 

same, or less, power than under the 
old method of modulation. 

Due to an increased sharpness 0 f 
transmission and a sharper receiver 

it has been noted that fading is con­
siderably reduced. Likewise in this 
connection the static-to-signal-ratio 
has been cu t. 

Crystal sets on account of their 
response curve will not pick up this 
form of transmission. 

(Continued on page 35) 
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Do You Kno,v What You Are Missing? 

Y OU may think that you are 
getting a lot out of radio, but 
sit in with a bunch of radio 

amateurs some time and you will dis­
cover that you have been getting only 
about one-half of one per cent of the 
kick there is in it. 

Attend a meeting of the American 
Radio Relay League, a national or­
ganization of radio amateurs organ­
ized thirteen years ago when about 
the only broadcasts heard were 
weather reports and SOS calls in 
l\·forse code. T sat near the registra­
tion desk at one of its conventions, 
studying the types among the arriv­
ing d<,legates. They were all boys, 
from fifteen to seventy years old. 
One was a gangling youth of about 
seventeen. He put his hand around 
to his hip pocket for a handkerchief 
or some legitimate object and re­
vealed patches on the seat of his 
trousers. 

Now there is a good deal of sig­
nificance in patches. If a farmer has 
patches on the seat of his overalls it 
is a pretty sure sign that the mortgage 
on his place will be foreclosed soon. 
A successful farmer never finds time 
to sit around and wear holes in that 
location. But on this fellow I was 
sure those patches meant nights of 
DX work. They meant too that he 
had the nerve to spend his money to 
attend the convention, where he would 
find f~llo\Vship, instruction and spir­
itual uplift, instead of buying a new 
suit. 

I asked him how he was getting all. 

He said he \vas not doing anything 
worth mentioning, just working a few 
ham stations in England and now and 
then one in South America. 

After all the fuss that has been 
made over the opening a f radio tele­
phone service between America and 
England, it seen,ed strange that he 
and other boys should talk so non­
chalantly of sending message across 
the oceans, but then the amateurs have 
been doing it for years. The first 
was a fifteen-year-old boy named 
Harold Robinson, who bought a 
radiophone transmitter guaranteed to 

By ARMSTRONG PERRY 

tranmit twenty-five miles. He stud­
ied it, improved it, and increased his 
transmitting range until he received 
reports from persons who heard him 
1,500 miles away. 

The telephone service from Ameri­
ca to England is a marvellous achieve­
ment. It is a far more difficult mat­
ter to establish reliable daily service 
than it is to make an occasional ama­
teur record. But, when a boy who 
has to wear patches on his pants in 
order to attend a radio convention 
builds his own apparatus and ex­
changes messages across oceans, he 
is pointing the way for broadcast 
listeners to do something that is l110re 
fun than imitating a sponge and soak­
ing up whatever happens to be in the 
aIr. 

Amateurs who attend these gather­
ings wear tags on which their call let­
ters are stamped, An eager youth 
comes hurrying through the door, 
glances at the letters on some other 
fellow's tag and they join hands. Few 
of the members have ever seen each 
other before but one glance at those 
call letters and they are closer than 
brother Masons, for they have chatted 
many a time with their hands on their 
keys and phones on their heads. Those 
telegraph keys of theirs unlock doors 
and let them into more things than 
any latch key ever revealed. 

Nobody cares \vhat anyone's name 
is. \Vhen IE TG was in the chair at 

one of the sessions, every 'delegate 
who addressed the chair began just 
as he would if he were calling a sta­
tion, "IETG!" T f anyone said "Mr. 
Chairman" he classified himself as a 
novice. 

One of the delegates was a China­
man. He looked just like any well­
regular celestial in American clothes 
until he started in the trouble-shoot­
ing contest, then he took on the at­
mosphere of a busy sector in the 
Chinese \var, The trouble-shooting 
contest consisted of finding out what 
was wrong in a lot of radio diagrams. 
There were even more things wrong 
wi th them than can be found in the 
\vorst set that a broadcast listener 
ever threw together. 'Nhat 'Whoop 
La did to those diagrams made the 
common or garden variety of amateur 
gasp with amazement. He "von the 
prize. 

There was one YL (young lady) 
present at the last gathering that I 
attended. Every girl "ham" is a YL, 
just as every tnan "ham" is "0111", 
meaning "old man", This one led a 
dog, but it seemed like an unnecessary 
precaution. She possessed plenty of 
charm, but the "hams" were too crazy 
over radio to be susceptible to girl­
itis. 

Once in a while a local ham or­
ganization goes to aeon vention in 
force. The Providence Radio Asso­
ciation distinguished itself recently by 

"Hams" registering at an ARRL gathering 
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OAJ3U. an Australian amateur 
who came over to see where his 
messages were received. His name 
is Hull. but no "ham" cares any­
thing about names after call1etters 

are assigned 

attending one arrayed in comedy 
straw hats about as big as a silver 
dollar. This claims to be the oldest 
active amateur radio organization, and 
was started about the time some of 
the present members were thinking 
of being bOftl. 

Relaying of radio messages was the 
reason for the existence of the Amer­
ican Radio Relay League. President 
l\laxim says. Fi fteen years ago an 
amateur ,vas thrilled if his signals 
were heard across the street. A mem­
ber of the Hartford Radio Club suc­
ceeded eventually in transmitting a 
message to \Vindsor Lock, twelve 
miles north. 

About that time it was learned that 
there were radio amateurs in Spring­
field, 25 miles north. Mr. Maxim 
conceived the daring idea of relay­
ing messages through \Vindsor Locks 
to Springfield. The plan succeeded 
and the League was born. That was 
only thirteen years ago, and the 
other day a member of the League. 
sixteen years old, told me of this 
incident: 

"I work in a radio store. I put up 
a sign inviting customers to give me 
messages to send free of charge any­
where in the world. I advertised in 

the papers too. A lady came in and 
said she had a friend who had been 
a missionary in China and had just 
escaped and gone over to the Philip­
pines. She wanted to know if I could 
send a message that far and find out 
if her friend was all right. I sent 
her message to a ham in California 
and he relayed it to one in the Philip­
pines. It took ten days to get the 
answer back, but we found out the 
missionary was all right." 

This youth sho-wed no signs of 
boast fulness_ The performance was 
unusual for him only because of the 
service renderd to the missionary and 
her anxIOus friend in America_ He 
exchanges messages ,vith Australian 
amateurs \'\'ithout the help of a relay 
station, covering a distance of over 
statio11 , covering a distance of 
over 7,000 miles, with less power 
than flows through the lamp that 
illuminates this p a ge as you 
read_ 

A mateurs cover these enormous 
distances by using short waves, 
around 20, 40 and 80 meters. For 
some reason that is not yet fully un­

derstood, these waves travel further 
with less power behind them than 
those commonly llsed in broadcasting 
and commercial and government serv­
ices_ They work as well or better 

The Providence Radio Associa­
tion, which announces itself as the 
oldest active amateur radio organi­
zation, has a youthful appearance 

IOC-l BFT of Conco:rd, N_ H _ 
At 16 he is route manage:r and o ffi­
cial obse:rve:r for the APRIL and 
official reporter fo:r the A:rmy-Am­
ateu:r net_ He exchanges messages 
with many amateur stations in 

Eu:rope 

5 

in daylight and are not troubled seri­
ously by static. 

They may be inaudible an),where 
within 500 miles o f the transmitter 
but loud and clear 5,000 miles away. 
The theory is that they are propagated 
upward, strike ionized strata in the 
upper atmosphere , and are reflected 
back to earth. Like shells fired at a 
high angle, they strike nothing be­
tween the points from which they are 
fired and the point where they return 
to the ground_ Experimentation with 
short waves is one of the most fasci­
nating pastimes In radio _ 

Twenty watts input is all the aver­
age amateur uses , so short wave work 
does not run up the electric bill seri­
ously. 

OAJ3 U may look to you like an 
unintelligible jumble of letters, but 
read it to a "ham" and he will say 
right off the bat: "Melbourne, A us­
tralia." This "Aussie" is celebrated 
throughout hamdom because hi s sig­
nals com.e through frequentl y, steadily 
and readily. \\'hen he landed 
in America a few months ago the 
radio amateurs were so glad to 
see him that they forgot to argue 
with him about who won . the 
·war. 
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"I have often read your articles," 
he told me. So Radio Age is known 
even on the island continent. 

There was a time when the radio 
amateur was mOTe often an experi­
menter than a handler of traffic, but 
emphasis has been placed on traffic 
recently and the results are startling. 

IBIG, of Augusta, Maine, won a 
prize offered by the League for the 
best traffic record for three months. 
He handled over 1,200 messages, in­
cluding those originating at his sta­
tion, those received and delivered by 
him and those received and relayed. 
JOe-IBFT of Concord, New Hamp­
shire, a single operator with two 
transmitters tuned to different wave­
lengths, handled 1,150. He worked 
three stations in France, two in Bel­
gium, one in Holland and one in Eng­
land. In 1926 he took five messages 
from the McMillan Arctic Expedi­
tion, all of them important. This boy, 
who has reached the mature age of 
sixteen, started in radio when he was 
fourteen. In two years he has risen 
to the position of route manager and 
official observer of the A: R. R. L. for 
New Hampshire, and official operator 
in the Army-Amateur radio net. 

ICPR. who was known as W. R. 
Pierce before he acquired call letters. 
is one of the few radio amateurs who 
look at broadcasting as something 
more than a popular amusement that 
gets in the way of useful radio activi­
ties. He bought a two-tube broadca,t 
receiver and went after a logging rec­
ord. 

He reports that he has heard 625 
stations in 38 countries, including the 
United States, and that he has cards 
or letters from all of them confirm­
ing his reception of their programs. 

These amateurs are shoWling us 
how to get out of radio all there is in 
it. Vv. T. Grant, who received three 
cents a day as his wages on his first 
job and who is selling $40,000,000 
worth of radio and other merchandise 
this year through a chain of more 
than one hundred stores, says that it 
is the law of life that anyone who 
renders a real service to humanity 
receives an adequate return. 

·This law operates in radio as in 
other affairs. Those who sit in easy 
chairs absorbing programs that cost 

Photo courtesy General Radio Co. 

This is the very latest thing in amateur apparatus, a crystal controlled trans­
mitter. Properly installed and fed with 50 watts or less of power, it will 
probably be heard on all five continents, Australia and the Isles of the sea. 

someone else as much as $25,000 in 
an evening become so satisfied and 
fussy that the enjoyment of it all but 
vanishes. Also they develop "cor­
porations" of a 110n-dividend-paying 
kind. The radio amateur, scrimping 
to buy the parts for his transmitter 
and receiver, putting them together 
with meticulous care, testing them out 
until they deliver satisfactory results 
and then using them for handling 
messages free of charge for anyone 
who needs the service, knows the joy 
of living. 

When the world war broke, the 
American Radio Relay League fur­
nished 2,500 trained amateur opera­
tors for the fighting forces within a 
few weeks. If the war in China 
draws us into its deadly grip there are 
at least five times that number who 
will enlist at the first call. Many of 
them are having experience right now 
in handling Army and Navy traffic, 
for the Army-Amateur net and the 
Navy-Amateur chain are maintained 
for the purpose of training radio 
amateurs for emergencies,: Corres­
pondence courses and training in 
camps are provided~ in addition to 
daily practice throughout the year. 

Time after time the amateurs have 
filled the gap when storms have dis­
rupted wire service. Gifford Grange 

of Jacksonville saved lives and prop­
erty during the Miami disaster by 
keeping radio communication open. 
Railroads have called on the amateurs 
for train dispatching and other serv­
ice when landslides carried away rails 
and telegraph poles. McMillan's 
messages from the Arctic have been 
picked up by amateurs during each 
expedition and he had to depend on 
a fifteen-year-old amateur, Arthur 
Collins, for twenty-two days in 1925 
when his expedition was near the 
Arctic circle and professional radio 
men were unable to reach him. Dyott, 
on his recent trip down Roosevelt's 
River of Doubt in Brazil sent out 
reports through amateur stations. 

Less than $JOO will equip an ama­
teur station with an efficient short­
wave transmitter and receiver. The 
waves in the 20-, 40- and SO-meter 
bands carry half way around the 
world when propagated with a power 
input of from 20 to 100 watts. Ama­
teur stations using 500 to 1,000 watts 
are exceptional and many amateurs 
testify that they do not reach out 
much if any better than those using 
50 watts or less. 

The short-wave receivers that ama­
teurs use seldom have more than two 
tubes, which are enough to make low­

(Continued on page 39) 
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How to Build a Vacuum Tube Voltmeter 

X'ACUUM tube voltmeter IS 

an apparatus consisting- of a 
vacuum tube and associated 

equipment so arranged and calibrated 
as to permit the measurement of a 
wide range of alternating and direct 
voltages. Alternating voltages may 
be measured with approximately the 
same accuracy regardless of their 
frequencies. A thorough understand­
ing of this type of voltmeter, particu­
larly when it is used in all its various 
applications, requires detailed study 
and theoretical considerations. 1-Iow­
ever, one may obtain an excellent idea 
of its general mode of operation 
with.out the use of elaborate equIp­
ment and with very little theoretical 
knowledge. 

Operation of a tube voltmeter (See 
Fig. 1) depends upon the fact that 
a small increase in voltage in the grid 
circuit requires a correspondingly 
larger increase in voltage in the 
plate circuit to "balance" the tube, 
that is. to bring the plate current back 
to its original value. Thus one may 
determine the value of vol t­
age added to the battery in the 
plate circuit by employing a 
voltmeter of small range and measur­
ring the increase in grid voltage re­
quired to restore the balance. The 
value of the unknown voltage is the 
product of the increased grid voltage 

Graph obtained by plotting plate voltage 
values along vertical axis and values of 

grid volts horizontally 

By KIRK B. MaRC ROSS 

I 
L~~~ __ ~ __ ~~:~::~.~~ 
Photograph of the completed vacuum tube voltmeter described by the author 

and the "mu" or amplification con- addition to MA, a direct current volt­
stant of the tube. Mu is determined meter having a range of about 100 
for the particular tube used. This volts is needed. (The exact range 
rule for voltage measurements works depends upon the character of the 
both ways. that is. if a very small measurements.) The vol t met e r 
voltage is to be measured that volt- should have a double scale so that 
age is added to the battery in the small voltages may be read with fair 
grid circuit and the increased B bat- accuracy. The instrument should be 
tery voltage which is required to re- provided with connecting leads ter­
store the balance of the tube is read minating in clips so that it may be 
with a voltmeter. The ·unknown readily connected to different parts of 
voltage is then computed by dividing the circuit. 
the increased B voltage by mu. The The parts are mounted on a board 
tube voltmeter may also be used to provided with binding posts assuring 
determine the operating condition of convenient connections and changes 

Itubes and their characteristic curves. in Band C. The A battery may con­
A schematic diagram is shown in sist of dry cells (four connected in 

Fig. 1. Fig. 2 shows the actual ar- series) provided the tube is not 
rangement of parts and Fig 3 shows burned for long intervals of time. 
the completed instrument. A 201-A Posts 7 and 8 permit easy addition of 
type of tube is employec\. The in- C battery as required in the measure­
strument MA is primarily for the ment process; additional C battery 
purpose of indicating constancy of can be added at 5 and 6 instead, but 
plate current rather than its actual if too much voltage be applied here 
value in milliamperes. A cheap volt- the drain on the battery becomes ex­
meter is therefore satisfactory. It cessive. 
should have a range of from five to In the usual methods of operation 
ten volts. The value of R may be of the tube voltmeter the value of 
from 400 to 800 ohms which is suffi- mu (amplification constant) for the 
ciently great to prevent an unduly tube is first determined by a single 
heavy drain upon the C battery. In series of measurements. In lieu of 
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Fig. 1. Sch m t: c c:r :u:t c f t'l e 
v cuum tube voltmeter 

this, the writer has devised what may 
be termed a graphical method of find­
ing mu which has the advantages of 
simplicity and better accuracy, and 
in addition greatly simplifies sub­
sequent measurements with the 
tube voltmeter. Before describ­
ing this, however, the usual 
method of determining mu will 
be discussed as this materially assists 
in understanding the operation of the 
tube voltmeter. It is therefore sug­
gested that the experimenter make 
thi s preliminary measurement. 

~Iu is not the same for all tubes 
and it al so varies with the filament 
current and so it is necessary that 
this be kept constant. ~r u is defined 
as the quotient obtained by dividing 
a change in plate voltage by the cor­
responding change in grid voltage re­
quired to maintain a constant plate 
current. This suggests the method 
of determining mu. 

Having alloved the tube to burn 
for several minutes, connect 7 and 
8 ( Fig. 2) with a wire, clip the volt­
meter across F and I' and adjust the 
filament rheostat until five volts are 
indicated. Now adjust R and note 
that thi s causes a variati on in the 
needle of MA. Connect the volt­
meter across 3 and 4 and record the 
voltage (say 88) . Next connect the 
voltmeter across 8 and 9, adjust R 
until the reading of MA is exactly 
the same as with the voltmeter across 
3 and 4 and again record the voltage 
(say 2.5 ) . ( As a precaution, again 
connect the voltmeter aCross F and 
I' to see that the filament terminal 
voltage has not changed ) . 

Now increase the voltage across 3 
and 4 by about 20 or 40 volts, con­
nect the voltmeter at 3 and 4, read­
i ust R until exactly the same reading 
of !\fA is obtained as before and 
record the reading of the voltmeter 

(say 130). If necessary, add'more this curve. Take any range ill grid 
C battery . at 7 and 8. Connect the volts, say 4 to 10, and note the cor­
voltmeter to 8 and 9, readjust R to . responding range in plate volts, 78.5 
give the same deflection of MA and to 117. Mu is therefore 
record the voltmeter reading ( say 117 - 78.5 
9.2). M u is now computed to be ---- = 6.4 

130-88 10- 4 
---~ = 6.3. In using the graph in conjunction 

with the tube voltmeter to measure 
9.2 - 2.5 voltages the value of Mu need not 

It is important to obtain the voltage actually be known. To make such 
readings while the voltmeter is ac- a measurement connect a source of 
tually connected in circuit and to re- l1nkno" ... n direct voltage at 3 and 4 
adjust R in each case to maintain (Fig. 2) in place of the B battery 
exactly the same deflection of M A. and vary the voltage across 8 and 9 

A somewhat simpler method of de- by adding more battery at 7 and 8 
termining mu which is theoretically and by adjusting R until the same 
correct is to so adjust the plate and plate current is obtained as was used 
grid voltages that zero plate current in the calibration. Also make sure 
is obtained and then divide the plate that the filament terminal voltage is 
voltage by the grid voltage. In the same.· Suppose the grid voltage 
practice. it is difficult to secure good is found to be 12.6. Locate this 
results by the use of this method. point on the graph and read the cor­

Let us now turn our attention to responding plate volts. This shows 
the graph shown in Fig. 4. This is the unknown voltage to be 133. 
obtained by plotting values of plate To measure a small direct voltage, 
volts along the vertical axis and disconnect the C battery, connect 
values of grid volts horizontally, terminals 9 and 6 with a wire and 
meantime keeping the filament ter- connect the source of the unknowll 

minal voltage (that is, the filament voltage to 7 and 8. Adjust B until 
current) and the plate current COI1;- the proper late current results, then 
stant . For the graph shown the fila- read its voltage from the voltmeter. 
ment voltage is 5 volts and the plate The unknown voltage is then deter­
current is 3 milliamperes. As pre- mined from the curve as befQre. 
viously stated , the value of plate cur- Old dry cells are useful as "C" or 
rent need 110t be known and might in HB" batteries and by connecting 
this case (for example ) be a reading some in "opposition" the voltage of 
of 3.6 on a voltmeter inserted in the the B battery may be varied as ac-
plate circuit. curately as desired. . 

To determine the graph, the volt- The measurement of alternating 
meter was clipped across F and F voltages involves a procedure which 
(Fig. 2 ) and the filament rheostat is similar to the measurements just 
adjusted for 5 volts. The voltmeter described. However, increase the 
was now connected to 8 and 9 (this value of the voltage obtained from , 
caused a shi ft in the needle of i\[ A) the graph by one hal f. 
and the milliammeter brought to (Continu ed all page 26) 
exactly 3. This gave a grid Yoltage 
of 2.25. The voltmeter was then 
clipped across 3 and 4 and the read­
ing taken after the plate current 
was brought hack to 3 milliam­
peres by adjusting R. This 
gave a voltage of 66.5 which 
together with the grid voltage 
of 2.25 determined point A on the 
graph. Other points were obtai ned 
in the same manner. A j jmean" 
curve which is essentially a straight 
line, was drawn through the several 
points. M u may be determined from 

Fig. 2. Pictorial layout of the type 
of vacuum tube v oltmeter described 

by Mr. Morcross 
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The story thus far 

Col. jJJaximilt'am .Minimil Jets $10.000,000 aoride out oj hi.r 
perJ'onalbJ acquired c%J'J'al fortune. jor the purpoJ'e oj finr.:-l1~i,!g 
the FortunaiuJ' Gazellejor his .ron Daly. The younger .1frnllntl, 
while Ihe greal project iJ' heing organized, has .fome difficulty ill 
making olher people helief,Je he inlend.r to pttbli..rk a newspaper 
Ihai iJ'lo he Jreejrom the J'mui and hy.rteria oj certain olherdaiflc.f. 
Ile helieves a clean journal will win oui. Bill Ro,fJ'om, publi.fher 
oj the Clarion, iJ' ajormer mo~'ie acior. A horse J'fepped on hi.! 
Jace and, although putting him oui oj the picture game, ,f0 trans­
formed hi.rcounlenance thai he ha.r Ihe appearana oj a J'uper-man. 
People do what ROJ'J'om wanl.t becau.re oj the compelling power 
oj the Rossomjace. Ros,fom tries to pre/'eni the J'ale oj the fiNt 
iuue. oj the Gazette. The Llfinimil.r win their circulation baltle 
by a ru,J'e and the Gazelle iJ' J'ucceJ'sjul{v launched. 

Daly, who doem't know much aboul the grinding oj the new.r 
mill which produce.r daily new.J'paper,f, vi.ritof' hi.r own local 
room to walch the city editor and !Iiof' .rlall of reporler.t and J'ub­
editor.r. The young publi.rher iJ' .rul'pri.red at Ihe proce.r.;e.r oj 
converling fadof' inlo J'toriu. He orderof' the city ediior to di,rc/targe 
one oj the girl reporieN, .Qiving the reaJ'on that J'he iof' J'O good­
looking .rlle might di.tlract the allenlt'on oj the young mell jrom 
;ournali.tlic laboN, 

XII 

D ALY had returned to his private office and was 
studying a circulation chart when Miss Sims, 
his secretary, entered and presented a card. 

It was a neat little card, bearing only a name: 
Amy Templeton Graves, 
Daly looked at it, frowning. "Who is she and what 

does she want?" 
I{She merely says it is important and personal." 
"Meaning nothing at all," said Daly. "Tell her I'm . " m~~-

tlConference," assented the young lady secretary 
and withdrew. 

The door between the ante room and the private 
office was ajar, Daly heard Miss Sims convey his 
threadbare little lie to the waiting visitor. 

"Perfectly all right," said a well modulated voice, "I 
have a good book with me and I'll wait if you don't 
mind." 

"But--" 

9 

ESTATE 

tlNo trouble at all," said Amy Templeton Graves. 
"It is customary to make an appointment before 

expecting-" 
"I'm leaving for the East on a night train," said 

Miss Graves. 
"If you would tell me the nature of your business 

"Sorry, but it's personal.' 
Daly. listening, was becoming interested and as ne 

pictured the ha ughty shoulder that Miss Sims un­
doubtedly was shrugging at the moment he smiled 
broadly, shoving aside the circulation chad. The 
musical voice was heard again, in a sort of contralto 
chant. Daly suspected that it was raised to just the 
proper pitch and power to make sure of carrying 
through the open door. 

HRemember when the Princi' of \Vales came to 
Fortuna tus? I called at his hotel in the afternoon and 
told his major dorno Or valet or secretary, or whatever 
he was, that I wanted just a word from His Highness 
about what he thought of Fortunatus and American 
girls, el cetera. They must have thought I was going 
to try to sell the Prince some oil stock or a parcel of 
life insurance~ the fuss they made over it. It seems 
they were having a bit of tea in the Wisteria R oom. 
There was an orchestra and dancing. I was getting an 
eye full and thinl<ing what a hard life that royal cake 
eater was having in our midst when a gentleman with 
fla t feet and a rented cutaway stepped up and touched 
me on the shoulder. Usually I get along without 
taking advantage but when that house detective 
started to ease me off to the corral I used my sex. I 
waited until a busboy came alongside and fainted right 
in to his tray of empty Bronx glasses. There was qui te a 
commotion. They sat me in an occa~ional chair and 
someone started for a glass of water. I opened my 
eyes to tell them not to !rouble about it, that a plain 
Bronx would do just as well, and I looked right up 
into the blue eyes of the eldest son of the current King 
of England There's a boy for you I He had asked 'a 
few questions and came right out to see what could be 
done. Royalty and the' elite of Fodunatus stood 
around looking at me as if to say. 'She may, after all, 
be somebody's sister.' I sat up straight and reached 
for my turban and thenI smiled at the Prince. Hesmiled 
too, and said something about me being a bit of all 
rillht." 
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"'It, of course, would be impossible for Us to talk to 
reporter for publication/" said His Highness, If 'but 
after you are bucked up a bit we would regard it as a 
favor if you would have a one-step.' 11 

"00 001 And a few minutes before those debs and 
sub debs and old ladies in young clothes had been 
regarding .Miss Amy Graves as about as important as 
a sparrow's birthday 1 I stood up and the Prince and I 
~valked over to an open window and it wasn't long 

. before I said I was a hundred percent and offwe glided. 
The Prince said I danced extremely well and I said he 
wasn't so bad himself and he laughed and after the 
dance he ordered an ice and we sat at a little table and 
cha tted and finally I excused myself for I had got my 
interview, a Bronx, a parfait and I enjoyed the un­
anin10llS hatred of all the sisters in the Fortunatus 
blue book and I was so happy!" 

Silence in the ante room and Daly wondered if Miss 
Sims had walked out on Miss Graves. 

uNo," said a sonorous voice, suggestive of Ethel 
Barrymore's, "No. we never met again." 

Daly managed to throttle a laugh down to a gurgle, 
[Jut Miss Graves had h eard and she cried joyfully: 

'~The conference is breaking up." 
Daly appeared at the door. "Come in, please," 

he said, and then he blushed very much like Me. 
Asbury Lunt might have blushed, anJ exclaimed 
wea kly, HO, it's you." 

(fIn person," she said, and throwing a triumphant 
glance at the thoroughly bewilJereJ Miss Sims, the 
young lady boweJ gracefully as Daly stepped aside 
anJ nl0tioned her to precede him into the private office. 

XIII 
Seated on opposite sides of the big flat desk tbey 

looked at one another without speaking. The girl 
who had been chattering so briskly a moment ago now 
seemed at a loss for a word. Daly, with indifferent 
success, tried to suppress a smile. 

Hyou ordered me fired," she said at last. ills that so 
amusin'g?" 

"Pardon," he said, very soberly, NI waS thinking of 
your affair with the Prince of \Vales." 

"I'm serious," she protested . liS tub Graham told 
me why you ordered me off the staff and I have gone 
to a lot of trouble getting in here to thank you." 

"I hope you're not going to be sarcastic." 
"Not a syllable," she exclaimed. "I want to thank 

you for paying me the finest compliment I ever had 
too good looking to be turned loose on a 

helpless newspaper staff!" 
Daly glanced a t Miss Gra yes and although his 

appraisal of her was properly swift she was modestly 
aware of it and the color rose in her cheeks. Daly 
wondered if she knew tha t her oval face, framed by the 
chic green turban and softened by vagrant curls of 
auburn hair and illuminated by eyes that were pools of 
flickering blue light, ,vas a face among thousands, 
millions . . He wondereJ if she rea lized how exquisi tely 
her tailored sui t anJ open collared silk blouse caressed 

the lines of her lithe, slender body. Lips, lashes and 
eyebrows tha t gloried in freedom from rouge and penciL 
A Da Vinci nose, chiselled in warm Italian marble. A 
throat-suddenly he looked up from the ldter opener 
with which he had been toying. It was his turn to 
speak. 

"Are you going to take a train East tonight?" 
She looked at him in astonishment. "What has 

that to do with it?" she asked. 
Daly pulled himself together. It occurred to him 

that the publisher of the Fortunatus Gazette was 
too rapiJly becoming pop-eyed overa little girl reporter. 
\Vhat a laugh that situation would get in the Gazette 
plant, from the press room in the sub basement to 
radio station on the roof. 

a Merely this," he said, bringing his eyes around 
bolJly to meet hers. "I hadn't considered tha t my 
instructions to Graham might mean really serious 
consequences to you and I wouldn't wan t to be the one 
to drive you out of town looking for work. Perhaps 
we're making too much of a small rna tter. I'll tell 
Graham I've changed my mind." 

A shadow deepened the blue in her eyes. She hadn't 
come to hear him say that. Considering the matter, 
she Jid not know that she had wished him to say it. 
But of course she couldn't tell him that. Couldn't 
permit him to guess it, even. She arose and made a 
move toward the outer room. He followed and stood 
with his hand on the edge of the door. He was a tall 
figure and there was nothing lacking now in poise or 
dignity. She looked up. 

"I suppose," she said, "that I should thank you now 
for giving me back the job, although, if you will 
remember, I didn't ask you to do so. And I suppose, 
too, I should wi thdra w my thanks for the complimen t 
you seem to have withdrawn." Daly closed the door 
softly and stood facing her. 

HI have withdrawn nothing." 
"It's a little bewildering but in that case I'm going 

to thank you for everything, many, many times, and 
I'm sure tha tough t to cover it." 

"We ha ven' t been honest about anything," he said. 
"Not since you came in. Suppose ,,,"'e stop fencing and 
begin all over again anJ tell the truth." 

"It would be interesting," she replied. HLefs 
start with the conference; as a rna tter of fact were you 
in conference?" 

UNo, I was not. But how about the Prince of Wales? 
Did he tell you you were a bit of all right and buy you 
an ice?" 

"No." 
If\Ve are two terrible, terrible liars. Miss Graves. 

Now the next question: Why did you come here to 
see me?" 

"Let me get this straight. Are we both pledged to 
tell the truth and nothing but the truth?" 

'~Absolutely ." 
"Then, being the man, you should plunge first. As 

a matter of fad why did you fire me?" 
She was looking up at him, her face flushed, but 
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determined courage in her eyes, and perhaps a -" 
HBecause when I saw you in that local room I t ~ht 

you were the most adorable girl I ever 1001 at. 
Thinking that, I couldn't make it seem right j , - 'ou 
to be there. It didn't Seem to be your backgro,,_,d, 
your atmosphere. Foolish, may be, but the truth. 
Bet you didn't go. Why didn't you?" 

"Because when Stub Graham told me what you 
said I concluded that you liked me an awful lot and 
I was very happy over it because I had been looking 
at you and-and I thought you seemed so regular, 
somehow, such a man." 

Daly stood gazing at her. "Is that the whole truth; 
did you come to my office to thank me?" 

"No/' said the girl. It! really was a little worried 
about losing the job. I wanted to tell you that I 
could take care of myself and I was sure of it because 
I'm taking care of my mother and a kid brother. But 
the main thing was to come to you and see whether 
you would tell me-what you told Stub Graham." 

Daly took her two hands wi thin his own and held 
them close. Her face was lowered no",v. 

uYou are the most beautiful girl in the world.JJ 

Some time later she rescued her turban from ,he 
crazy angle it had taken and pushed back a wayward 
curl from her forehead. She straightened the folds 
of the sheer silk collar, which had been sadly 
disarranged. 

"Ain't truth wonderful?" she said, dabbing her eyes 
,,~th a tiny handkercbief. 

"Devastating," he agreed. "But you must go now. 
Miss Sims will-. I want to meet your mother and 
talk this thing out. Tonight? T omorrow? When?" 

Hl\1y, what a fast worker you are I'm sure we'd 
better han a few hours to think about it. I'll telephone 
you tonight." 

He opened the door and Amy Templeton Grayes 
yel)' bravely and successfully passed out into the ante 
room and nodded a bright farewell to Miss Sims who 
gave her the cool scrutiny that only one woman can 
give another--and get a"\vay with it. 

At 10 0' clock that night Amy took the train East 
after telephoning that she \'-as compelled to go and 
that she would write. 

XIV 
Philadelphia, Pa. 

July 22, 1926. 
Dear Daly Minimil, 

When I left Fortunatus day before yesterday I was 
running away. I wanted time to think. For some years 
I had been sure that if and when I met the right man 
I would know just what to do if and when he began to 
make signs that he thought I was the right girl. Well, 
I was hardly prepared for such a ride on the speedway 
of romance as it eventually turned out to be. Hired, 
fired, kissed and proposed to, all in one afternoon and 
,the same man playing the heavy lead in each sketch! 

11 

I am going to confess that I don't regret a minute of 
that afternoon. I guess I am as modern as most girls 
of my age, weight and class and I believe in quick 
decisions. But there's a speed limit to everything. 
You don't know a thing about me except that I am 
as fresh as a channel breeze and tha t I am the most 
beautiful girl in the world. You are right about the 
first count but all wrong on the ~econd. You ought to 
see my siste r. She can giye me all four aces 
and make game in no trumps~ and I don't say it 
hesita tingly. 

On the other hand I know some things a bout you 
and yours and in that way I haye an advantage. Your 
father, for instance. I have an idea he would take it 
more kindly if you give him his chance to hit the ceiling 
before you buy the ring instead of afterward. Tell him 
you are in love with the world's most adorable and 
then go on with the story in easy installments until 
you come to the part where you admit that you can't 
remember my first name and that I was one of your 
girl reporters for a fe,v uneasy minutes and that you 
neyer saw me but once in your life. That will be a 
basis for further parley. 

!>laybe you haven't thought of it but Bill Rossom 
oyer there on the Clarion ,vould walk a mile to read a 
society notice in his own newspaper and in h alf a 
dozen others to the genera] effect that Mr. Daly Minimil 
publisher of the Fortunatus Gazette, was engaged to 
marry Miss Amy Templeton Graves, a red-headed girl 
reporter who worked on his new newspaper for an 
hour or so. 

No, Daly it would hurt you a little. And that would 
hurt me a lot. They would say that you were the 
heir to the biggest wad in the state of Coma and that 
I was living in the second :fIat back around the corner 
from the tannery. If you do go to the jeweler's {and I 
hope and pray that you will} postpone it until you han 
read all the latest adyertisements about skid chains 
and brake lining. You won't need a traffic horn. 

I\re been a little girl reporter quite a long time now 
and, old dear, I know why orange blossoms \vilt faster 
than geraniums. Do as I say about this and I'll 
promise to bring you the slippers and pipe ever after. 
I lo,-e you and I want you to love me permanently_ 

Yours, 
A. T.G. 

P. S. This is Thursday. You will recei \'e this letter 
on Saturday at the latest. There's a radio in the place 
and I'm going to be listening in on Sunday night. If, 
during the half hour of old favorite songs Sunday night, 
I should tune in the \' oice of Fortuna tus, on the roof 
of the GazeHe building, Eortunatus, Coma, and hear 
your baritone Soloist sing "Beautiful Garden of 
Roses," I would know you had arranged it. How's 
that for a transcontinental secret? I'll also take it as 
a promise that you are looking over the brake l ining 
and the skid chains. Love. A. T. G. 

{To Be Continued.} 
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The Spectrum of Radiation 
By ELMORE B. LYFORD 

ALARGE part of our daily life 
depends upon vibration, in 
one medi um or another. 

Sound, and our powers of hearing, 
depend upon vibration of the air 
around us. Light, and our powers of 
vision, depend upon vibrations in the 
ether. The radio we listen to in the 
evening is actuated by waves which 
are transmitted by this same ether. 
Radiant heat, X-rays, and the electric 
current in most of our homes-all 
depend upon vibrations, or waves, of­
one frequency or another. 

Vvhat the average person does not 
realize, perhaps, is that all of these 
\-vaves, or vibrations, are identical in 
their form, and differ from each 
other only in frequency, or wave­
length. The relation of these differ­
ent vibrations, one to another J and 
the order in which they fall when ar­
ranged according to frequency, may 
therefore be interesting. 

Vvhen comparing vibrations of 
greatly differing frequencies, the 
most convenient measure is the oc­
tave, that is, the frequency scale of 
accoustics. An increase of one oc­
tave means a doubling of the f re­
([nency, regardless of the absolute 
frequency, or starting point. To set 
up such a scale, let llS choose as our 
starting point 16 cycles, or vibrations, 
a second, this being about the lowest 
frequency that can be recognized as a 
sot,md by the human ear. One oc­
tave above this would be 32 cycles 
a second, two abO\'e would be 64, and 
so forth. The third octave above our 
starting point is 128 cycles per sec­
ami-middle C on the piano. Sixty­
five octaves will be necessary to in­
clude all the vibrations known to 
l11an. 

A graphical representation of these 
sixty-five octaves is shown, and the 
position of various types of vibra­
tions on this "scale" are marked. 1\ 

little study of this chart will bring 
out several interesting facts. One of 
the most striking is that the range of 
visible light is less than one octave 
out of the entire sixty-five. The ear 
is much more versatile than the eye, 
for it can hear vibrations over a band 
of frequencies nine octaves wide. 

At the bottom of our frequency 
scale-the slowest vibrations with 
which man deals---come the 25, 60 
and 133 cycle alternating electric cur­
rents which are alnlOst universally 
used for power and lighting pur­
poses. The frequency band to which 
the ear is sensitive also starts around 
16 cycles per second, and extends 
nearly nine octaves, up to frequencies 
in the neighborhood of 8000 cycles 
per second. These vibrations which 
affect our ear are carried by air as a 
medium, but all other vibrations are 
transmitted by waves in that intan­
gible stuff which permeates all space, 
and which scientists call ether. 

N ext higher in our frequency scale 
come vibrations caused by electric 
waves. These are caused by light­
ning flashes, certain forms of arcs, 
and "surges" such as are sometimes 
encountered on electric transmission 
lines. 

Just above a:nd overlapping this 
band come the ether vibrations 
known to us as radio waves. Vary­
ing from 15,000 to 300 million cycles 
a second-fronl one to 20,000 meters, 
in wavelength-they cover a fre­
quency band of fourteen octaves. 
This is the largest band a f fre­
quencies covered oy anyone class of 
vibration, and it is being gradua1\y 
extended even more, particularly all 

the high frequency end. 

On higher frequencies than the 
waves classed as radio, bnt yet ~Iosely 
allied, afe the I-Ierzian vioratiolls. 
These vibrations were produced and 
measured before those at H radio" 
frequencies, and in a certain sense 
the work of Herz was the forerunner 
of the great development of the radio 
frequencies which has occurred in the 
bst forty years. 

Between .the Herzian waves and 
the very longest infra-red rays, next 
ahove, there is a gap in our scale 
which covers a range of about nine 

octaves. Vibrations in this range of 
frequencies, from about a thousand 
million to a million a second, have 
not yet been discovered, though there 
is no reason to suppose that they may 
not exist. l\1:odern science knows no 
way of producing frequencies of this 
order, nor no way of detecting their 
presence if they could be produced. 
The characteristics which vibrations 
in this band of frequencies might 
have cannot even be deduced. If ap­
paratus is ever devised which will 
produce and detect them, they may be 
found to be very valuable for the 
transmission of signals, or voice, or 
power-or they may be worthless for 
any practical use. 

The infra-red rays or vibrations 
above this unexplored region cover a 
band of about eight octaves. They 
blend then into the frequencies which 
constitute visible light, and which, 
as has been said before, cover a band 
less than an octave wide. "Light" 
waves of frequencies too high to be 
detected by the eye are called ultra­
violet, and these have been detected 
by other means over a band of fre­
quencies about two octaves wide. 

Vibrations in the infra-red range 
are sonletimes called radiant heat, 
and are detected in the radiation from 
certain stars, and from the moon. 
Ultra-violet radiations are given off 
by an arc light, the brighter stars, 
and by other very hot bodies, includ­
ing the sun. These ultra-violet rays 
3re of importance in medicine as 
germ-killers, but in excess they are 
also more or less destructive to hu­
man life. 

Above the range of frequencies 
covered by the ultra-violet radiations 
there is another band which is so far 
unexplored and unknown, and above 
this comes the range of frequencies 
attributed to X-rays. These cover a 
very narrow band at about the 57th 
octave. These X-rays are very im­
portant in medicine, because of their 
property of penetrating otherwise 
opaque bodies, allowing us to take 
photographs of things inside. 

At the extreme end of our fre­
quency scale we find the f requencie, 
of the different radiations given off 
by radio-active substances such as 

(Continued on page 16) 
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TEA VE it to an amateur (and an 
L old time brass pounder at 

that) to solve the problem of 
properly tuning a voltage feed H ertz. 

Hearing that C. W . Kern, 9KB, 
had done the work easily we called 
on him for an explanation which he 
advanced as follows: 

"The difficulties of properly tuning 
a voltage feed Hertz antenna, usually 
e~countered at amateur stations situ­
ated in crowded city locations are well 
known. One of the greatest obstacles 
is lack of communication between the 
man at the set and the man on the 
roof changing the feeder. 

HAt 9-KB this w"as overcome in a 
very simple manner. Two ordinary 
head-phone sets were connected ,vith 
a piece of lamp-cord (any double 
conductor wire will do) long enough 
to reach from the set to the roof, but 
laid in such a way as to be entirely 
out of the field of the antenna itself. 
One side of each head-set w as taken 
out of the holder and used as a 
'transmitter.' leaving the remaining 
single phone on the frame to be worn 
over the head in the usual way. A 
-+Yz volt 'C' battery was placed in 
the circuit to boost the audibility, but 
this was not absolutely necessary as 
it will work without battery. 

"\Vith such an arrangement it was 
easy to follow operations at both ends 
of the line and to tell at what point 
on the antenna the feeder gave the 
best readings. 

"\Vith a semi-vertical single wire 
antenna 58 feet long best results were 
obtained with the feeder slightly un­
der 6 feet off center. The position 
of the feeder in this particular case 
\vas found to be more critical than 
the ordinary methods of locating it 
seemed to indicate. \Vhile the an­
tenna would work at almost any point 
with the feeder within .3 to 7 feet off 

center, by the use of the telephone 
one point v .. "as reached w here the ·wave 
was sharper and general results most 
satisf <!ctory." 

In a supplemental note to us Kern 

g~: -
(' Since its installation I worked 

OA-7DX who said my signals were 
R -7. Also worked OA-4BD. Worked 
eight out of eleven stations called, in 
every district, at one sitting with the 
present antenna layout. But while 
we are thinking we are getting out 
pretty well what about our friend 
OA-7DX whom I have worked sev­
eral times, who uses an ordinary 
201-A? He said to me 'I am still 
using that 201 -A tube' (and it was 
several months ago he first told me 
about it ). E ither we have good re­
ceivers here or he has much effi­
ciency. " 

A PORTABLE JACK 
By Charles F. F elstead 

(6 CU) 

A PORTABLE jack can be made 
very easily from a single-cir­

cuit jack and a short length of 
F ibroc tubing. The tubing should 
have an inside diameter of % inch, 
and be about 3 Yz inches in length. 
A disc of ~ -inch thick cord, wood, 
or bakelite, ~ inch in diameter, is 
glued in one end of the bakelite tube. 
A hole large enoug·h fo r the head 
of the jack is drilled in the center of 

the disc. A piece of the turned up 
end of the jack frame that is sup­
posed to rest against the panel may 
have to be cut away to permit the 
jack to be I'"t inside of the bakelite 

13 

o 

~W 
tube. The other end of the bakelite 
tube can be plugged up by means of 
another disc. A small hole should be 
made in this second disc for the wires 
that connect with the jack. These 
wires can be a length of ordinary 
double phone cord, if the jack is to 
be used close to the receiving set; but, 
if it is to be used with an extension 
cord for connecting in a loud speaker 
at some distance from the receiving 
set, a twenty-foot long, or longer, 
piece of double lamp cord, or a length 
of any insulated, flexible double wire, 
may be used for the extension cord. 
In either case, a plug should be 
fastened to the other end of the con­
necting wires to plug into the jacks 
in the receiving set. If binding posts 
are used on the set, spade terminals 
soldered to the ends of the wires may 
be substituted for the plug. If wood 
or cork are used fOf, the discs in the 
ends of the tube. they will look nicer 
if they are painted black. The bake­
lite tube will not have to be so long 
if the type of jack known as a "short" 
jack is used. 

I l\' A recent card received by 9BHX 
from 2XAI at Newark, N. J., 

data is given regarding that trans­
mitter ,yhich is engaged in amateur 
test work as well as photoradio work, 
the latter under the call of WAQ, 
both calls operating on 42.95 meters, 
crystal control, with 20 kw. input. 
The station is the \Vestinghouse test 
station. It uses a Conrad type all­

tenna (probably a vertical wire with 
coupling coil in center as is used at 
KDKA). The transmitter is on 
daily from 8 a. 1ll. to 4 p. 111. E. S. T. 
with photoradio keying using the call 
W AQ. E. Gundrum is manager of 
2XAI-W AQ. Signals from that sta­
tion received at 9BHX were consider­
ably better than ot!r standard, \VIZ. 
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"p R ° P A GAT ION of Short 
Waves Around the Earth" is 

the. title of an article by E. Quack, 
reviewed in the April number of the 
Proceedings of the Institute of Radic, 
Engineers by Stuart Ballantine. It 
is quite interesting to short ,,,ave en­
thusiasts in that comparison of si~­

nals from 2XT on 18,550 kc at the 
transAtlantic receiving station in 
Gellow were photographed with an 
oscillograph and the presence of a 
doubled signal found, the double oc­
curring a short time after the prin­
cipal signal. Later tests were ma,le 
on the signals of AGA at Buenos 
Aires on 20,000 kc. Records show 
a time lag of .135 second. Assuming 
a wave velocity of 299,800 kilometers 
per second the corresponding path· 
length turns out to be 41,499 kilo­
meters (25,750 miles). This of 
course exceeds the circumference of 
the earth. If it be assumed this path 
corresponds to the circumference of 
a circle parallel to the great circle 
of the earth it appears from computa­
tion that the short wave has been 
propagated along a super-atmospheric 
stratum 182 kilometers high (113 
miles) above the surface. No proof 
that the wave actually takes this path 
is submitted. It is also interesting 
to note this double-signal effect is ob­
served only on the very short wave 
lengths. from 15 to 22 meters. 

Radio Stunt in "Less Than 
No Time" 

WHILE operating an amateur re­
ceiver and transmitter one 

night, E. Granbacks, an operator of 
Station 6CTX of Richmond, Cali f.. 
got in touch with an amateur station 
in Belgium having the call eMWW. 
The Belgian ga\'e Granbacks a me5-
~age going to Hawaii, the time in Bel­
gium being 4 :45 a. m. \ ' ery shortly 
after this Granbacks succeeded in 
hooking up with the desired amateur 
station in Hawaii, whose call was 
oh6AXVI, and gave him the message. 
This occurred at 9 :30 p. m., of the 
day before, in Hawaiian time. Thus 
a message actually traveled 7,500 
miles and yet arrived at its destina­
tion seven and a half hours before 
it "'as filed in Belgium! 

K IDE from the a. c. tubes de­
scribed on page IS, two new 
rectifier tubes have been an­

nounced by the R. C. A. which have 
a greater current capacity than any 
of the previous models and which it 
is believed were developed to take 
care of the increased current re­
quired for operation of the new a. c. 
tubes. 

The full wave rectifier, UX 280, 
gives a d. c. output of 125 milliam­
peres. It may be employed inter­
changeably with any devices in which 
the 213 was previously used. 

The half wave rectifier is called 
the UX 281 and takes the place of 
the 216-B. In circuits designed for 
its use the d. c. output current avail­
"ble is 110 milliamperes. Two of 
these tubes used in the full-wave 
scheme shown in the blueprint section 
of this issue will give 220 Ini11iam­
peres instead of 130 as at present 
with the two 216-B tubes. 

Both of the rectifiers are of the 
hot cathode type, with a new ribbon, 
oxide coated filament insuring great 
ruggedness and long life (Allah be 
praised !) 

It is understood that greater plate 
current is required on the a.c. tubes, 
so it is imagined these two new recti­
fier releases are to insure ample plate 
current which the previous l-ectifiers 
might 110t have been able to afford. 

J OHN E. HODGE, 4BY <l0I\'l1 

in Savannah, Ga .. having seen 
advance proofs of the blueprint 

article in this issue, believes we should 
tell those who are intending using a 
large tube as a pOll'er amplifier and 
a smaller one as a doubler, that the 
grid input connection of the big tuhe 
should be made variable Sf) that it 
may be clipped 00"'11 from the plate 
tap. In the drawing we bare shown 
the grid input \\Tire as permanently 
connected to the plate of the preceed­
ing tube. In the case of a 210 feed­
ing another 210 this practice seems to 
work all right. But Hodge suggests 
that for a 210 feeding a 203-A it 
would be better to make the lead vari­
able since some instability may be 
found when running the grid input 
right off the previous plate. He also 
finds that ampli fying the fundamental 

and then picking up twice its fre­
quency seems to work better than the 
form We show. As most of the short 
wave stuff is a matter of opinion and 
will be for a number of years, read­
ers should tryout both methods for 
their own information. It is quite 
probable that results obtained with 
210 tubes will not always match re­
sults secured with fifty watters and 
vice-versa. For a limited plate volt­
age and to ease the strain on the 
pocketbook the 210 proposition looks 
good. 

Use SW Oscillator to 
Pick Up Programs 

UNTIL recently reception of 
short wave broadcasting pro­

grams was· confined to amateurs and 
experimenters IV ho could build their 
own equipment for the purpose. 

Now, through the invention of W, 
1i. Bruce, J L, consulting engineer 
and expert on submarine cables, the 
field has been widened so all radio 
fans who can afford the cost may 
enjoy the new f ann of entertain­
ment. The theory of Bruce's new 
device, known as the Crosley Lo­
wave, is like many other inventions, 
so simple that it is amazing it hasn't 
been thought of before. 

The unit consists essentially of a 
smal1 short-wave receiving set with 
detector and one stage of audio fre­
quency amplification and an oscil­
lator tube adjusted to operate within 
the broadcasting range. 

Signals are received by the short 
wave set and are detected and ampli­
fied by the two tubes provided for 
this purpose. The amplified signals 
are then impressed on the oscillator 
tube, \V hich is modulated by them 
and which rebroadcasts the signals 
on a longer wave length, for ex­
ample, 300 meters. 

It is merely necessary, then. to 
connect the output of this oscillator 
tube to a radio set, tUl1e the set to 
300 meters (or whatever wave­
length the oscillator tube is adjusted 
to) and listen to the short-wave 
signals. In brief, the signals are 
picked up 011 the short wave, used to 
modulate an oscillator tube, and re­
broadcast into the radio set at 01'­

dinal-y broadcasting wave-lengths. 



RADIO AGE for July-August, 1927 15 

(- PICK ~ UPS 

~il HOOK': UPS 
-..,jp;~======.hy our Readers ====~~ 

ONE of our foreign Dial Twist- any of his R ADIO ACE issues for any 
ers (in fact he is the first price. He has bound the 1925 aml 
and original one) wishes to the 1926 (with the Annual) into a 

correspond with radio fans on general volume and finds it quite handy for 
lines, and asks that we accord him a his wurk in conducting a radio class. 
bit of space for this announcement: He thinks the magazine is getting 

"Reginald A. Garratt wishes to better every month and impatiently 
correspond with radio fans on gen- waits for each succeeding issue. 
eral lines and also with the idea of 
forming an Anglo-American Radio 
Correspondence Club. If interested, 
drop him a line. His address is 70 
Victoria Road, London, North Four, 
England." 

We think the idea is a good one 
and wish Mr. Garratt all kinds of 
luck in starting such a club. Perhaps 
many of our Dial Twisters will be 
of the same opinion and will so ad-
vise our genial British member. 

New A. C. Tubes Are 
Announced by R. C. A. 

As \VE go to press announcement 
is made by the Radio Corpora­

tion of the UX226 a. c. filament tube 
useful as an r. f. amplifier and a. f. 
amplifier (but not as a detector) and 
the UY227 a. c. filament tube as a de­
tector (but not r. f. and a. f. ampli-
fier). The UX226 has a I j/, volt 
filament <Ira wing 1.05 amperes; the e n. STAMM, D. D. S., of Lan- UY227 takes 1.75 amperes as 2j/, 

• caster, Pa" writes asking that volts. Both are a. c. operated. Their 
we devote some of our energy to un- characteristics are otherwise very 
covering a super-regenerative set that silnilar to the conventional 201-A. 
will work. Remembering some of the \Vhile the UX226 employs the stand­
fiascos that were perpetrated in the ard UX base, the UY227 however 
name of the super-regenerative class uses a special five prong base. 

An Idyll of t he Fleet 
A beautiful and striking picture from the 
deck of the U. s. S. Pennsylvania as she 
sends forth one of her winged messengers 
from her 'plane catapult during maneuv­
res, as the great U . S. battle fleet pro­
ceeds from Southern waters to a resting 

place in New York Harbor 

we have refrained from going into This seems to be the opening up "Say BillJ What's a radio engineer?" 

that subject. However all we need of the a. c. set operated era. Tubes " Igue"it',afellowlikeyou who make, 
now is a good tube for r.f. amplifi- will be available July 1, according to his set whistle at every station." 

cation and ... vhen that is perfected the announcement. 
there will be no need for the super- In addition two new types of recti-
regenerative set. In the meantime fier tubes have been announced. De- T HERE is apparently such a 
the best bet we have found is the tails concerning these tubes will be paradox as cold heat-at least 
combination shown in the blueprint found on page 14. there is the fact that in the re-
section of the May-June issue where This announcement follows a per- search laboratory of the General Elec­
the 9 tube World's Record super was lod of announcement and denial, trict Company there are men who 
described. By changing the plug-in counter announcement and counter nonchalantly thrust their bare hands 
oscillator coil and cutting the loop denial, that has had the radio indus- into an electric furnace which melts 
circuit the set may be adapted to try whipped into a frenzy of expecta- metals with ease. Still another as­
short waves. It may also be enlarged tion. Use of these new a. c. tubes tonishing fact about this furnace is 
without much trouble to take in long (which still require plate current that white mice will stay in it, even 
wave phone and code work. Frankly from batteries or eliminators) is ex- though the current is on and even 
it is an all-round set. pected to give an added impetus to the though it is a simple matter for the 

set manufacturing industry in that mice to run out of it if they desire 

GEORGE A. CLARK of Represa, receivers may now b,# made that are to do so. Again, it is possible to heat 
Calif., tells us he wouldn't sell truly electrically operated. to incandescence the interior of a 
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radio tube without heating the glass 
bulb itself, simply by inserting the 
tube in the furnace. Another inter­
esting experiment can be performed 
with an incandescent lamp, to the 
base of which there has been attached 
a single loop of wire; by bringing the 
lamp near the furnace, the filament 
can be made to glow. 

It will be noted, however, that be­
fore a person thrusts his hand into 
the furnace he is careful to remove 
any rings from his fingers. Similar­
ly, the metal drinking cup for the 
mice is not placed in the furnace it­
self but in an extension of it,. al­
though the mice spend most of their 
time in the furnace proper. 

The secret is that the furnace heats 
electrical conductors only, and the 
reason is that the equipment is a high 
frequency induction furnace. 

T HAT the number of persons lis­
tening at radio receivers mater­

ially affects the intensity of a radio 
wave at greater distances is indicated 
by a recent experiment carried out 
in London by R. H. Barfield, 
of the English Radio Research 
Board. London possesses the same 
forest of radio antennas which can 
be seen nowadays on the housetops of 
any American city. U nlike American 
cities, London has only one broadcast­
ing station, the famous 2LO. Pre­
sumably all of the local antennas are 
tuned to this one station and are 
recelvlllg its waves. By testing the 
strength of the waves received from 
2LO in different directions outside 
the city, Mr.· Barfield found that the 
wave energy is noticeably less after 
it has passed over thickly-populated 
residential districts, with many re­
ceiving antennas, than af ter it has 
passed outward in some other direc­
tion where residences are few and 
antennas sparse. This is interpreted 
as indicating that the energy absorbed 
by the antennas actually does decrease 
materially tbe energy of the radio 
wave, which must be used in its fur­
ther progress. Radio engineers have 
long wished for some means of de­
termining, inside the broadcasting 
station, just how many persons are 
tuned in at any instant. Thus they 

would know, by the sudden decrease 
of Hcustomers," whenever an unpopu­
lar number is pllt on the air. 

T HAT the mysterious cosmic 
rays which reach the earth con­

tinually from somewhere in outer 
space, as proved recently by Profes­
sor R. A. Millikan, may have im­
portant effects on long-distance radio 
is the suggestion made by Professor 
Werner Kolhorster, of Berlin, a Ger­
man physicist who studied these re­
markable rays even before the in­
vestigations of Professor Millikan. 
The effect operates, Dr. K61horster 
believes, through the famous Heavi­
side layer, well known to radio fans 
as the stratum of air, fifty or a hun­
dred miles up in the atmosphere, 
along which long-distance radio waves 
are believed to move. Radio waves 
traversing long paths around the earth 
are believed to follow this Heaviside 
layer, as otherwise they would go off 
into the empty space outside the earth 
and be lost. The passage of radio 
waves along the Heaviside layer va­
ries f,rom time to tinle, being more 
perfect at night than in the daytime 
and better in winter than in summer.' 
Sometimes the Heaviside layer seems 
to be disturbed, so that radio waves 
will not pass along it at all. Some 
of these variations may be due, Dr. 
Kolhorster suggests, to the effect of 
the rays from space in disintegrating 
the atoms of the air in the Heaviside 
layer and thus altering the electrifica­
tion of the layer. The cosmic rays 
which reach the earth's surface are 
very feeble but they are stronger, 
Dr. Kolhorster believes, in the upper 
levels of the atmosphere. 

N OW that the alternating-cur­
rent-operated vacuum t~,be is 

so much in the public eye, it is oppor­
tune to say a few words about the 
very heart -of this ingenious device 
-the cathode or electronic eniitter 
which takes the place of the usual 
filament. 

The cathode or electronic emitter 
of virtually all present-day A. C. 
tubes consists of a piece of insulating 
tubing of about the size of ordinary 
lead-pencil· le~, with two minute 
holes passing through it from end to 

end. About this tiny insulating tub­
ing is placed a metal shield which in 
turn is coated with the electron-emit- . 
ting paste, Inside the insulating tub­
ing is a pair of resistance wires, 
joined together at one end to form a 
loop. When current is passed tbrough 
this loop, the heat generated causes 
the e1ectron-emitting coating to pour ' 
out its profuse flow of electrons. 

Certain A. C. tubes have been made 
experimentally with a kind of fused 
quartz for the heater tube, but in sev­
eral instances the material has been 
incapable of withstanding the severe 
service conditions. Of late, the A. 
C. tube manufacturers and experi­
menters have turned to Isolantite­
which has proved fully capable of 
meeting the extraordinary req uire­
ments here involved. Isolantite tub­
ing no thicker than lead-pencil lead 
is extruded in continuous lengths, to­
gether with the minute parallel holes, 
in perfectly round section. The in­
sulating characteristics and very low 
dielectric absorption properties of this 
material make it ideal for the purpose. 
Furthermore, the heat conductivity is 
so exceptionally high that maximum 
conduction of heat is assured from 
heater wire to electron-emitting coat­
ing for highest efficiency. 

The Spectrum of Radiation 

(Continned from page 12) 

radium-if, indeed, these radiations 
are wavemotions, which is open to 
some doubt. They are the most 
rapid vibrations known to man, the 
gamma rays of radium, for example. 
changing their direction at the esti­
mated, almost unimaginable, rate of 
a thousand million million million 
(10 followed by 20 zeros) times a 
second. The difficulties attendant 
upon anything like accurate measure­
ments at these: frequencies may easily 
be imagined. 

Much of the attention of the re­
search workers in our laboratories to­
day is being directed toward vibra­
tions, at one frequency or another, 
and this short outline of the field 
gives some idea of its fertility, its in­
terest, and of the work still remain­
ing to be done. 
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Low Power Crystal Control Transmitter 
Part oj Radio Age "Quad Unit" 

BETWEEN the rugged power 
tubes now available, use of the 
40 and 20 meter bands, and 

the fact power sources for a low 
power transmitter may be the same 
type as a broadcast listener uses for 
high quality output, the prospective 
amateur is no longer burdened with 
details that previously prevented him 
from getting into the transmitting 
game. Assuming he has learned the 
code, the balance of the work is rela­
tively simple. With the advent of 
crystal control and the fact these bits 
of quartz are no longer so expensive, 
many an amateur with a wobbly note 
and a wave that skids from Calcutta 
to Gary, Ind., may make over his 
favorite set into a crystal control out­
fit and still give rein to all his DX 
propensities. The description of the 
crystal control outfit at 9BHX may 
serve as a guide for those just enter­
ing the game and who do not wish to 
invest very heavily in equipment. The 
experienced amateur will find in the 
story just another way of making up 
a transmitter without a great deal of 
apparatus. 

The layout was named the "Quad 
unit" because of the four constituent 
parts, the transf\1itter, the BCL re­
ceiver, the power supply and the traf­
fic receiver. 

At the top of this page will be seen 
a photograph of the layout which is 
arranged for continuity of circuits. 
It could also be built on a stand with 
the crystal at the bottom, doubler on 
the middle and the power amplifier on 
the top shelf. However since this 
was to be a temporary scheme pend­
ing moving into other quarters the 
stunt shown was adopted. On the 
left is the 201-A tube and Frost sock­
et; the crystal and its mounting, the 
grid biasing resistance, the bypass 
condenser, and the Aero 40-80 meter 
transmitting coil and a Bremer-Tully 
.0005 mf d variable condenser. Power 
for the quarter ampere receiving tube 
is derived fran! a Thordarson type 
T-2180 transformer with a 110 volt 

ByF. A. HILL 
( AoU'ociate Editor) 

Photographic view of the low power crystal control transmitter at 9BHX. 
The crystal oscillator is at the left, the doubler in the middle and the power 
amplifier at the extreme right. Output leads go up through glass insulators 
through the roof to antenna and counterpoise. Other features of the layout 

are explained in the text of the article 

primary and a 5 volt secondary. Plate 
power for the crystal which oscillates 
at a fundamental frequency of 3800 
kilocycles, is secured through the 90 
volt tap on the Carter resistance strips 
placed across the output of the Thor­
darson 216-B full wave power COI11-

pact. Current readings 011 this tube 
may be secured through the Jewell 
milliammeter shown on the test board 
panel on page 21. This milliammeter 
may be plugged into any of the var­
ious circuits in case it is not desired to 
use more than one meter. The con­
nection on the test board is by means 
of Frost closed circuit jacks in each of 
the power leads, this stunt serving as 
well for the broadcast receiver as the 
transmitter. If a single meter is to 
be used it is suggested that one of a 
reading not to exceed 150 ma be 
used. The total output of the full 
wave 216-B will be 130 mills, so the 
meter should be large enough to take 

. in that value. Other meters on the 
transmitter are shown in the sche­
matic Figure 1, one being a 0-8 ac 

voltmeter and the other a 0-1 rf am­
meter. 

The center tube is the doubler 
which takes twice the frequency of 
the crystal fundamental (3800) and 
amplifies it at 7600 kc before passing 
onto the power amplifier where it is 
again amplified at 7600 kc and passed 
into the ant~nna circuit. In both the 
doubler and the power amplifier the 
filament current is secured from a 
Thordarson type T-120 transformer, 
with an Allen-Bradley Radiostat in 
the primary for voltage control of the 
secondary. P late supply for the 
doubler tube is from the 300 volt tap 
on the Carter resistance strip, while 
plate supply for the power amplifier 
is taken from the high voltage end 
which will be between 450 and 500 
yolts. 

Instead of making up our own in­
ductances we utilized the new Aero 
transmitting coils. In the crystal cir­
cuit an Aero 40-80 meter coil spanned 
by a .0005 mfd Bremer-Tully ton­
denser served to tune that circuit to 
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Top view of the short wave receiver. 
Grid condenser, grid leak. audio trans­
formers and the plug mounting are 
placed beneath the subpaneI. The set 
is designed for use of either a 199 or 
201-A; the change being made by 
substitution of the proper sized Am~ 
perite in the mounting shown on the 

subpanel 

3800 kc. The same type coil, but 
with a .00025 mfd condenser served 
to tune the doubler circuit to 7600 
kc, while the same scheme was used 
in tuning the power amplifier circuit. 
The antenna coil has the rf ammeter 
in one lead and the .00025 mfd con­
denser in the other, the former going 
to the antenna and the latter to the 
counterpoise. Keying is accomplished 
in the plate circuit of the doubler 
tube. 

Referring to Figure 1 in the blue­
print section, bias for the grid of the 
crystal, oscillator tube is derived from 
an Allen-Bradley 100,000 ohm cart­
ridge resistance in series \v ith an rf 
choke coil (those furni shed by Aero 
with their transmitting coils do 
nicely) . 'This value maybe cut to 
50,000 ohms if desired for greater 
power in the crystal circui t. Bypass­
ing is by means of the .006 mfd San­
gamo. The rf choke shown in the 
plate lead is another Aero choke. In 
the doubler grid circuit self-biasing 
maybe adopted with a 50,000 ohm 
cartridge resistance of the type men­
tioned previously. If you cannot use 
self-biasing at first, t ry it with C 
battery values of about 90 volts, and 
then when the set is tuned to reso­
nance, remove the C bias and try the 
resistance. P robably you wiIl succeed 
in getting rid of the C battery in this 
circuit. H ow ever in the power ampli­
fier a little more difficulty will be en­
countered and here you may have to 
depend upon the biasing battery in­
stead of the r esistance, especially if 
you use the set un-neutralized as is 
the case at 9BH X. Other parts of 
the schematic are self-explanatory. 
(Of course if you use the C battery 

srheme r('move the resistances other­
wise the battery will be shorted). The 
resistance method is sho\\,l1 in all 
cases in full lines, while the battery 
method is shown in dashed lines. 

In operation of the transmitter 
from the same rectifier and power 
supply as is used for the receiver, re­
fer to figure 2 of the blueprints for 
the schematic and the values of re­
sistances. The high voltage source is 
a Thordrason T -2098 trans former 
with a T -2099 choke, connected as 
shown in the schematic diagram, 
which is the same kind of a connec­
tion as is used for a power amplifier. 
The only point of difference lies in 
the use of a double pole double throw 
switch which changes the power out­
put from the receiver to the transmit­
ter resistances. Condensers for the 
rectifier are made by Potter and are 
called their heavy duty type. Carter 
resistances are used on both the send­
ing and receiving sides. In the 
former there are three resistances of 
3500, 2500 and 20,000 ohms respec­
tively. These will pass 25 rna at 90 
volts, and 25 ma at 300 volts, while 
the high voltage tap (450) will give 
about 100 rna if crowded. These re­
sistances draw a total of 20 rna across 
the line. In the receiver side the re­
sistances are 2900, 7400 and 3800 
ohms respectively, but in this case 
sliders are provided on the resistances 
so that voltages may be varied to suit 
individual conditions. 

Having hooked up the transmitter 
and the power service as shown the 
next step would be to tune the crystal 
circuit. Temporarily leave the 300 
volt and 450 volt connections off the 
doubler and power amplifier, and ap­
ply 90 volts to the plate circuit of 
the crystal oscillator. The crystal 
should be in place in its holder "(See 
October, 1926, blueprint section) . It 
should be cleaned with carbon tetra­
chloride (Carbona) before being 
placed in the holder. If you are using 
a single milliammeter for all work, 
plug this meter in the 90 volt line. 
\Vith the variable condenser set at 
zero start increasing capacity, watch­
ing the meter at the time. If you 
are within the range of the crystal's 
fundamental frequency the needle will 
start slowly dropping as you increase 

capacity. Keep on increasing capacity 
slowly until the needle takes a pro­
nounced dip. If further capacity is 
added the needle will either jump 
back to its original setting, or else 
take a second dip which will indicate 
the presence of another fundamental 
on the crystal-sometimes called the 
parasitic frequency. Assuming you 
have a crystal which shows only a 
single frequency and whose frequency 
lies within the range of the 40-80 
meter coil spanned by the .0005 mfd 
condenser, tune the crystal plate cir­
cuit until you get the deepest portion 
of the crystal dip shown on the meter 
without instability. You are then 
tuned to the fundamental of your 
crystal. You can tune your amateur 
receiver in the 80 meter band and 
you will find the crystal's funda­
mental, also its second and third haro­
manics, or even further if you wish. 

With the crystal oscillating, put 
back the 300 volt tap on the doubler 
plate circuit, put in temporarily about 
a 90 volt negative bias on the doubler 
grid, and press the key. Tune the 
doubler plate capacity until you find 
resonance in this circuit which will 
be indicated by lowest plate current. 
The simplest method we found of 
tuning the set was to use the reson­
ance type indicating wavemeter des­
cribed on page 23, December, 1926, 
issue. This meter when placed near 
the crystal circuit inductance will give 
a meter indication at the fundamental 
of the crystal and on several of its 
harmonics. Pick the second harmonic 
of the crystal and find the point where 
the resonance meter reads the highest. 
Then set this meter near the antenna 
circuit. As you tune the doubler cir­
cuit you will probably cause the reso­
nance meter near the antenna circuit 
to show a reading. Tune the doubler 
until you get a maximum reading on 

.' -=-=:c. • \ 
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Front panel view of the short wave 
receiver. Regeneration dial is on the 
right; secondary tuning on the left. 
Other features are shown in the 

schematic 
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the resonance meter. Then go to the 
power amplifier circuit and tune it so 
as to get maximum reading on the 
resonance meter. Then tune the an­
tenna condenser likewise, although by 
this time you will have enough radia­
tion to determine your tuning by. In 
our work we found the resonance in­
dicator indispeusible in tuning a set 
easily before there would be enough 
radiation apparent on a 0-1 rf am­
meter. Of course after sufficient ra­
diation shows it is simple, but when 
minute values of rf current aTe being 
measured, the resonance indicator 
meter showed them up before the an­
tenna ammeter. Incidentally this 
same meter gives you a much better 
chance to tune the various circuits 
right on the head. After all circuits 
have been tuned aild you no longer 
care for the meter, set it near your 
receiving antenna (i f you are using 
a separate one) and let it indicate the 
fact your emitted wave is al­
ways right on the dot. We use our 
meter to determine the amount of 
contact necessary on the bug to give 
perfect dots at high speed. For ex­
ample if the dash will run the meter 
to .4 we adjust the bug until it will 
cause a train of dots to reach .2 on 
the meter. At this setting the bug 
will be making perfect dots that match 
in inten.sity the dash signals. It is 
not possible to run the dots higher 
than about one half the value of the 
dashes on the meter on account of 
the inability of the meter to respond 
any quicker. This same meter is es­
pecially fine for remote control work. 
When you press the key the meter 
reads if the crystal is oscillating and 
the set tuned to resonance. I f such 
is not the case you know by the fail­
ure of the meter its up to you to run 
back to the place where the transmit-

Schematic of the traffic receiver 
described in this article. The text 
explains reasons for some of the con-

nections 

In this picture is shown the testboard (left) and the full wave 216-B combina­
tion which gives power for both the broadcast receiver and the low power 
crystal transmitter. The meter in the test board is a milliammeter which may 
be plugged into any of the voltages supplied either the broadcast receiver or 

the transmitter 

ter is located and retune it. On one 
occasion we ,,"are out a pair of shoes 
galloping back and forth between the 
key in one room and the transmitter 
in another. Finally the matter was 
so adjusted that the crystal stayed 
put for weeks and weeks at a time. 
(Business of knocking on wood). 

The antenna circuit for the 40 
meter transmitter was a semi-vertical 
single wire. 32 feet long. The coun­
terpoise was a single wire, horizontal, 
the same length. The receiving an­
tenna was a single piece of wire 20 
feet long tacked to the joists under 
the roof. This permitted breakin 
communication, but was not entirely 
satisfactory in all respects because the 
energy picked up by the single wire 
was generally enough to ruin the dis­
position of a 199 used for the detector 
in the receiver, especially if the chap 
you are working is on your wave. 

The schematic circuit of the receiv­
er is shown in figure 3, which is the 
old \Veagant now grown decrepit 
with age. In it were used the Aero 
coils for the band from 15 to 200 
meters. Two of their broadcast coils 
'~.:ere also used to cover the entire 
band. Condensers were Remler 
double rotor, which are illustrated in 
the pictures on page 20. The grid 
condenser, grid leak, transformers , 
etc., are placed beneath the subpanel 
so they will be out of the way. Tea 
may be served on top of the sub­
panel if desired since it carries noth­
ing but the tubes and the plug-in in­
ductances. A Jones base mounting 
plug is used to hook the receiver up 
to the A and B circuits. 

\\'hile the coils referred to made 
the range of frequencies desired with­
out any trouble, we wanted a traffic 
receiver so went oyer to the design 
shown in the schematic on page 21. 
Amateur gentlell1en who can remem­
ber beyond 1917 will doubtless 
recognize an old friend. It is the 
receiver with two separate B batteries 
and it formed the basis of all sche­
matics many years ago before radio 
scientists discovered that a common 
A and B battery might be utilized. 
A little concentration on the part of 
those who pore over circuits ,\"ill de­
relop the fact that with two B b;t­
teries (and batteries are cheap after 
all) it is possible to have your re­
sistance regeneration control at 
ground potential, and also your head­
phones at ground (or shield) poten­
tial so that every time you move your 
head to look out of the window the 
signal coming in will not alter its 
COurse and land in Lima, O. So with 
the variable resistance at ground po­
tential and the phones' at the same 
potential you can crane your neck 
at will or scratch your head without 
a 20 meter signal going A. W. O. L. 
on you. (Derisive laughs from the 
gallery will be stilled if the stunt is 
tried.) 

Next we went to a cOl11plet~ly 

shielded box into which the whole 
kit and .kaboodle was placed, batteries 
and all. Two dry cells furnished the 
filament current for the detector and 
one stage. Two sets of two 22Y, 
volt B batteries were also placed in­
side. 'Ve used the smallest B blocks 
that could be found to conserve room. 
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The plate current is not excessive on 
either tube so the batteries should 
last a long time. The receiver is 
t,hus portable and pretty well re­
moved from high power line inter­
ference. Signals are amply strong 
on one stage using 199 tubes for even 
the most fastidious traffic hound, un­
less of course it is the tin ear gentry 
that requires an R-17 signal to copy 
a message. 

In this boxed receiver we used a 
Cardwell tapered 3 plate condenser 
with one of the rotor plates removed, 
so that as it stands now there is one 
rotor and one stator. Taking some 
Silver-Marshall blank coil forms, il­
lustrated as 4-E in figure 4, we 
wound our own coils to cover the 
bands we wished. ,Ve used No. 18 
tinned copper wire, placed one end 
in a vise and wound the coil uN.der a 
good tension. The threaded grooves 
on the six ribs on the coil forms pre­
vent slipping of the winding. The 
S-M people should be congratulated 
on the ingenious method of winding 
the tickler in the slot at the bottom 
of the coil where its position always 
remains the same. The size of the 
wire used is determined by the num­
ber of turns required, and this seems 
to cut no figure regarding the opera­
tion of the set. Six coils were made 
up in this fashion covering a band 
of about 2,00Q kilocycles apiece. The 
principal one was for the band from 
7000 to 8000 kc. On this coil WIZ 
at 6970 kc tunes in at 95 degrees and 
N AA on 8030 kc tunes in at 38 de­
grees, gi~ing about 57 degrees tuning 
to cover the amateur band. The oth­
er coils take in a little larger fre­
quency range, the smallest one going 
down to 20,000 kc. 

The antenna condenser was a type 
N X-L variodenser with the capacity 
practically all out. Once set for our 
particular antenna it was left alone. 
In the receiver L 1 is the large wind­
ing and L 2 is the t ickler. These are 
wound in the S-M blank coils. The 
resistance that governs the regenera­
tion and oscillation is a Frost 0-50,-
000 ohm variable resistance spanned 
Ly a one mfd condenser. It is the 
smoothest regeneration control we 
have seen for this particular work. 

To aid in finding stations of a 

known frequency readily we built up 
an alleged calibrated oscillator which, 
considering the demands made upon 
it, served quite well. It is illustrated 
in figure 4A, 4B and 4C. A Silver­
Marshall blank form carries a sec­
ondary and a tickler winding of equal 
number of turns, arranged for a 
Hartley oscillator. This stunt re­
solves itself into a grid dip meter as 
well as an oscillator. As an oscil­
lator it covered a range from 6,000 
kc to 20,000 kc, using a 199 tube. 
Both A and B batteries are placed 
inside the wooden box shown in 4 B. 
The condenser is a Cardwell taper 
plate .00025 mfd. The vernier is a 
Marco illuminated control (with il­
lumination eliminated) and a bake­
lite coupling j oint between the dial 
and the condenser shaft to keep all 
oscillator parts from the panel. The 
meter, a 0-1 rna ] eweII, was placed 
in the front Fibroc panel although we 
believe it would be a bit better if 
placed further away from the opera­
tor. It should be bypassed with a .002 
or large condenser. This oscillator 
was checked against a calibrated cry­
stal and settings n<1ted on the oscilla­
tor for all the harmonics of the cry­
stal. Curves were then drawn for the 
entire range of frequencies so that a 
received signal could be transferred 
to the oscillator, the reading taken 
and a reference to the chart would 
show the approximate frequency. 
While this calibration held for a 
month we do not guarantee how much 
larger it would hold. However, if one 
has a crystal it may be used as a 
frequent check against the settings 
of the oscillator. Use of broadcast 
harmonics, even the crystal control 
ones, we found to introduce too much 
error, especiaIIy when running down 
their harmonics into the 15,000 and 
20,000 kilocycle bands. 

The schematic shown in 4D is that 
of the resonance type indicator de­
scribed in tlie December, 1926, issue 
and should be easy to build_ 

Before closing we might gather up 
a few loose ends. As to the distance 
which the set can cover, we do not 
know. U sing the layout shown here 
the station gets R5-6 reports from 
this country on both coasts. It has 
tW9 ';If t4r~~ reports from Australia 

but no communication made. The 
communication angle depends mostly 
on the operator and how desirous he 
is of burningtbe midnight Rockefel-­
ler product, 

In tuning the doubler circuit if you 
should happen to hit the fundamental 
of the crystal instead of its second 
harmonic you will know it by the 
violent oscillation of the doubler and 
the fact the crystal will kick off its 
setting. The same applies to the pow­
er amplifier circuit. 

If you get the set all tuned with 
the use of the C batteries, try elim­
inating the C bias on the doubler and 
insert a resistance. I f that is suc­
cessful try the same trick on the pow­
er amplifier. Maybe you will get 
away with it; and maybe you will not 
-it all depends. 

Plate current for the 201-A on the 
crystal in 9BHX runs 20 rna when 
not oscillating and about 10 rna when 
oscillating. Plate current for the 
doubler does not exceed 10 rna, and 
current for the power amplifier plate 
does not exceed 100 mao Under these 
conditions all of the circuits are 
working at a safe value. If you are 
skeptical of the 201-A in the crystal, 
use a 112, although you do not really 
need a great deal of crystal energy 
to swing the 210 tubes. 

About radiation we cannot tell you 
much. Our best value for the cur­
rent specified has been .7 ampere. It 
seems enough to carryon intelligent 
conversation, so why worry about the 
elusive extra tenth of an ampere. 

Description of the construction and 
operation of the traffic receiver has 
been reserved until the last so as to 
give as much data on it as possible. 

Schematically the receiver is de­
picted on page 21. On the oppo­
site page will be found a photograph 
of the receiver itself enclosed in 
an aluminum box. The parts used 
in the set are as follows : Sockets 
and 50,000 ohm variable resistance 
by Frost; grid condenser and bypass 
condenser by Sal1gamo; audio trans­
former by Thorardson; I mfd by­
pass condenser by Potter ; Electrad 
grid leak; coil socket and blank 
fo rms by Silver-Marshall; tuning 
condenser (a cut down 3 plat­
er) by Cardwell antenna coupling 



RADIO AGE for July-Angust, 1927 

condenser (type N) by X -L, A and B 
batteries by Everready, and the final 
choice on dials is the latest Remler 
release which is a dandy drum dial, 
taking any and all kinds of condens­
ers. The geared vernier does not 
make any noise either at 40, 20 or 
15 meters; also does not worry the 
operator with backlash. Signals on 
any of the bands mentioned may be 
followed with ease, which contributes 
a great deal to the peace of mind of 
the operator. 

25 

As elsewhere stated, several items 
are at ground pontential. The var­
iable condenser is grounded to shield, 
so is the positive A line, likewise the 
variable resistance \;vhich governs re­
generation, and the headphones are at 
ground potential, being between 
ground and negative 0 f the second 
B battery. The Frost variable resis­
tor in the picture is hidden beneath 
the Potter bypass condenser, which Here is the traffic receiver used at 9BHX 

is located midway between the drum 
dial and the B batteries. That is 
about all that is necessary to tell the 
traffic hound or the seasoned experi­
menter. The coil socket, transform­
er, tube sockets and the antenna 
coupling condenser are mounted on a 
flat board on the bottom of the box. 

Now for the operation of the set. 
First of all you will want to wind 
your own coils to cover the different 
bands. The values shown in this 
article apply .for this particular re­
ceiver used at 9BHX. However, 
they can be duplicated easily enough. 
The grid dip driver previously de­
scribed is a dandy means of showing 
the high and low frequency limits of 
you rcoils. If you chart your oscilla­
tor you can set it to \vork on any de­
sired frequency and tune your receiv­
er to meet it. In winding the tickler 
turns which go into the slots on the 
Silver-Marshall blank forms, it is 
well to wind on an extra one Or two 
and then if regeneration is too strong 
(or uncontrollable) over the entire 
tuning range of the (oil, aIle turn may 
he lopped off at a time until YOll get 
the:! proper regenerative value, 

Coil 1 has 20 turns of No. 18 
tinned copper v'lire spaced about an 
eighth of an incll. The tickler coil 
is 5 turns of No. 22 DCC wound in 

the slot. It covers (with the cut 
down Cardwell) the range frol11 
6950 kc to 8500 kc, sufficient to take 
in all of the 7000-8000 kc amateur 
band which is a thousand kilocycles 
wide. 

Coil 2 has 15 turns on the second­
ary spaced the same as the previous 
coil. The tickler has 3 turns. Thi s 
coil tunes from 8300 kc to 10,150 kc. 

Coil 3 has an 11 turn secondary 
and a 3 tUrn tickler. It ranges from 
10,000 to 12,400 kc. 

Coil 4 has 9 turns for the second­
ary and 3 for the tickler. Its range is 
from 11,450 to 14,000 kc. 

Coil 5 which takes in the lower 
amateur hand, has a 7 turn secondary 
and a 3 turn tickler. It tllnes from 
14,000 to 17,000 kc. That particular 
amateur band is frol11 14,000 to 16,-
000 kc. 

Coil 6 has a 5 turn secondary and a 
3 turn tickler. Its range is from 17,-
000 to 20,000 kc. 

It will be observed that there is 
quite a recurrence of a 3 ttlrn tickler 
in these coils. However, this value 
proved to be most effective for the 
199 tube with 45 volts; other tubes 
and voltages may change the t·urn 
number. 

In the following table may be 
found some of the stations that will 

serve as a landmark for the amateurs 
in finding the frequency range their 
receiver covers. 1v10st of -the stations 
are crystal controlled and permanent 
although in the case of the Navy 
these frequencies may be altered from 
time to time : 

Station Frequen~y Coil 
WIZ 6970 1 
2XAI 6980 1 
FW 7590 1 
9BHX 7600 1 
9EK 7800 1 
9MO 7890 1 
WUAA 8010 2 
NAA 8030 2 
WVZ 8050 2 
KDQA 8260 2 
WVY 8370 2 
WVO 8450 2 
WVA 8510 2 
WVC 8550 2 
WVT 8670 2 
WVA 8730 2 
WVB 8850 2 
WVX 8890 2 
WNBT 9850 2 
AQE 8965 2 
WVR 9010 2 
WVC 9030 2 
2XAF 9150 2 
KEL 10.230 3 
AGB 11,270 3 
GLQ 12,100 3 
2XAD 11,370 4 
KET 13,100 4 
WIK 13,600 4 
NAA 13,950 4 
NAA 16,060 • WLL 16,650 5 
NPG 16,700 5 
2XT 18,550 • WSS 18,740 6 
SPU 19,330 6 
AGA 20,000 6 
2XAW 20,000 • 

It would be well not to place too 
great reliance on the permanence of 
the frequencies shmvn in this list. 
since there is a general shifting of 
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frequencies at the various stations as and a fixed capacity made up 'into a 
conditions demand. For the present special unit for either one hole mount­
these figures will be correct, how- ing or baseboard work. 
ever, as far as we could ascertain at 

press time. 
Reception on the traffic receiver 

was all that could be desired. Free­
dom from noise and a dandy signal 
was the result. Inside of an hour the 
following foreigners were heard: 
OZ3AI, OZ2GA, EG5XY, OA2YI, 
NNINIC, NM1N, NM1J, OA2RC, 
OZ4AE, OA4CG, OZlAP and 
OA2BP. 

vVe cannot resist the temptation 
to suggest that the world is getting 
mighty tired of rotten ac notes and 
the more either pure dc or nearly so 
stations are, the less interference 
there will be on the 40 meter band. 
The 20 meter band may be all right 
for somebody with an ac note but the 
chap with pure dc will be passed over 
every time unless he has a wallop 
about like WIZ on the 40 meter band. 
Also we would like to venture the 
opinion that the world needs a good 
receiver and if there were more of 
them in existence there would be less 
alibis on the part of the fellow who 
cannot get his traffic through. With 
a decent tuning set it is not hard to 
work on the 40 meter band. \ Vith a 
poor receiver no ,,·onder so many 
complain about punk conditions on 40 
meters. 

To derive kilocycles from meters 
divide 299,820 by meters; to secure 
meters divide 299,820 by kilocycles. 
Or better still, get a copy of the gov­
ernment kilocycle conversion table, 
Miscellaneous Publications of the Bu­
reau of Standards No. 67, which may 
be secured for a nominal fee. 

Beginners may find interesting data 
on securing licenses, etc. , from a story 
printed on page 17, May, 1926, Radio 
Age. 

Oscillation Control 

I N MANY types of receivers, es­
pecially the home built type, the 

tendency of the r. f. stages to oscil­
late has been the greatest drawback. 
To counteract this condition Electrad 
of New York, has recently marketed 
a device known as the Phasatrol, 
which consists of a variable resistance 

Installation of the device is very 
simple. The line between the plate 
of any r.f. stage and the P post of an 
r.f. coil or transformer is broken and 
the Phasatrol inserted. The term­
inal B plus goes to the B battery, 
while P of the Phasatrol goes to plate. 
PC on the unit goes to the old P con­
nection on the transformer. In this 
manner the resistance is placed in 
series with the B battery, and r.f. 
current for the transformer is secured 
through the capacitative coupling of 
the condenser. Instead of the prim­
ary winding o{ the trans former car­
rying any direct current it carries only 
the a.c. component of the signal. 

The device is shown above. It may 
be adapted to almost any kind of re­
ceiver, including superheterodynes in 
which intermediate stages have a 
tendency to oscillate. Well designed 
super intermediates will nQt require 
its use, but many of the old type 
supers could be improved by the in­
sertion of a Phasatrol in each of the 
intermediate plate circuits. 

Ghosts Prove to 
be Radio Mirages 

The process of television recently 
developed by the engineers of the 
Bell Telephone Laboratories has 
supplied a new proof that the upper 
levels of the air are highly electri­
fied. The process works by radio as 
well as by telephone wire. As the 
experiments continue radio images 

are being transmitted ~o!ltinually 

between the experimental radio sta­
tion at Whippany, New Jersey, and 
the laboratory in New York City. 
It is found that many of these radio 
images are double, a second ghostly 
picture of the person whose face is 
seen being visible beside the main 
image. If the engineers in charge 
believed in the occult they might 
have been frightened by this ap­
parent evidence of psychic influence. 
Much slighter appearances have led 
to ideas of spirits and auras and 
other mysteries. But the engineers 
have found a simpler explanation. 
It is that the radio waves traverse 
two paths between the transmitter 
and the receiver. One path is a 
direct one, like the beam of a search­
light. The other path is upward to 
the highly electrified layer in the air, 
fifty or sixty miles above the ground, 
and thence downward again to the 
receiver. The electrified layer acts 
like a mirror and reflects the radio 
waves back to the earth. The 

ghostly images on the television 
-screen are really mirages, like those 
which travelers s0111etimes see in the 

desert or on the ocean. 

Making a V. T. Voltmeter 
(Continued from page 8) 

The graph of Fig. 4 suggests the 
possibility of obtaining calibration 
curves with points over the entire 
range of the tube voltmeter by actual 
measurements with both alternating 
and direct voltmeters. Such instru­
ments, of the high resistance type 
may be borrowed for the purpose 
and will give a calibration a f good 
accuracy. Since the calibration de­
scribed in this article depends upon 
the accuracy of a low priced volt­
meter, the accuracy of subsequent 
voltage llleasurements 0utside the· 
range of the calibrating voltmeter is 
limited. Nevertheless the construc­
tion of the tube voltmeter will be 
found to be well worth while in the 
interest an(\ instruction derived frolll 
its use .. 

1 
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Current Science 
Venomous Serl-<nts Conquered By Science 

By Dr. Raymond L. Dittmars 

(Curator oj Llfammal.t and Reptile.t New York Zoological Park) 

POISO NS of serpents have at­
tracted the attention of many 
noted scientists. There is a 

lure and fascination in such studies. 
Attending their progress is the real­
ization of contact with a high degree 
of specialization perfected through 
the ages, until the snake acquired a 
pair of hypodermic needles to take 
the place of teeth in the upper jaw, 
and glands secreting lethal fluids that 
have killed a million and more hu­
mans. 

It is well to check up that latter 
statement. A million humans bitten 
and killed by poisonous snakes! IlIn 

how long a time?" asks the reader. 
And the answer is that in fi fly years 
in India alone, statistics point to this 
appalling number of deaths from 
snakebite, as the annual average is 
slightly over twenty thousand each 
year. A dd to this the fatalities from 
deadly serpents in A frica, where 
there is a large number of dangerous 

Hypodermic needles of the snake. These 
fangs of tropical vipers show how the 
poison is injected into the serpent's vic­
tim. Horse-hairs have been drawn through 
the tubular openings in the fangs through 

which the snake squirts his venom 

The African cobra, one of the most deadly 
of serpents. Its cousin , the Indian cobra, 

kills hundreds of natives yearly 

species; in Australia, where the 
greater number of the serpents are 
poisonous; and the vast tropics of 
Central and South America infested 
with poisonous snakes. There has 
been an estimate made (without 
actual statistics) that from three to 
five thousand deaths occur from 
snakebite each year in the American 
tropics. Statistics gathered by the 
writer, over a period of several years, 
and relating entirely to the United 
States, indicate an annual a"erage of 
over one hundred deaths. 

Like the history of a number of 
sinister human maladies, the death 
rate from snakebite is soon to change, 
with the application of scientific dis­
coveries to practical methods of un­
derstanding and widespread use. The 
actual start was at the Pasteur In­
stitute, in France, some twenty years 
ago. Dr. Albert Calmette immunized 
horses against the action of cobra 
venom and obtained a serum for use 
in India. Unfortunately, the venom 
of the cobra is particularly rapid in 
action and the population of India 
rather slow to appeal for help when 
bitten. Calmette's discoveries have, 
however, started research work in 

many countries and there are now 
specific serums prepared in various 
parts of the world. 

\Vhile Calmette must be credited 
as being the pioneer in the produc­
tion of a curative serum, following 
the researches of venom composition 
by Wier-Nlitchell, Noguchi, Lang­
mann and others, the eyes of the 
scientific world were turned, a little 
Over ten years ago, to Brazil, 'where 
was founded for the first time an 
extensive institution for the produc­
tion of serum for snakebites. The 
name of the chief of this novel and 
modern establishment in the city of 
Sao Paulo, was soon to become in­
ternationally known. Dr. Vital Bra­
zil has set a world-wide pace in pro­
ducing a remedy, astonishing ill re­
sults, not only of vast economic in1-
portance to the American tropics, 
but already the means of saving many 
lives in the United States. 

\Vhen the serU111 is injected into a 
human victim, even though grave 
symptoms ha "e developed and there 
is great pain and s\velling, an imme­
diate immunity takes place. \Ve can­
not say that the serpent's poison is 
neutralized-in fact, we cannot ac­
curately define the working of the 
serum. There is a change within an 
hour. Mental hallucinations give 

Snake bite remedy. These prosaic little 
tubes contain the anti-venom serum with 
which man can save himself from death 
after he is bitten by the most deadly snake 
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way to clear thought, reflex vomiting Belated Justice fot. 
ceases, the great swelling of arm or Aluminum Discoverer 
leg quickly subsides, and the area of 
discoloration fades to normal hue. 
At the seat of the fang wounds is 
an area infiltrated and broken down 
with the poison. 'Without the serum 
-if the victim lived-there would be 
a steady and dangerous necrosis, 
probably going to the bones and in­
vading their surface, but this area 
quickly clears up, in firm and healthy 
tissue, leaving nothing but an in­
dented scar to tell the story. 

Serum for the United States will 
be ready in considerable quantities 
early this summer. It will be pro­
duced at the Antivenin Institute of 
America, at Glenolden, Pennsylvania, 
an establishment which came into 
being under the sponsorship of sev­
eral scientific institutions, among 
them being Harvard University. The 
work of serum production is in 
charge of Dr. Afranio do Amaral, 
who was associated with Dr. Brazil 
in the work at Sao Paulo. He is a 
comparatively young man, of bril­
liant attainnlents, has already spent 
several years in the United States 
becoming accustomed to American 
methods, is a well-known authority 
on reptiles, and promises to produce 
the duplicate in this country of the 
Brazilian institution. 

The establishment of the Institute 
is broader than the mere opening of 
the laboratory at Glenolden. Branches 
for the distribution of information 
will be 'Iocated over the entire United 
States. The headquarters for infor­
mation will be at the New York 
Zoological Park, in charge of the 
writer. An important branch in New 
England will be in charge of Dr. 
Thomas Barbour, of the Museum of 
Comparative Zoology, at Harvard 
University. The Zoological Society 
of St. Louis will be one of the mid­
western branches, with Curator Per­
kins. of the Reptile Department, in 
charge. Another branch will be estab­
lished in Texas, under the direction 
of Colonel M. L Crimmins; another 
in California, under the direction of 
L. 11. Klauber, Curator of Reptiles 
of the Zoological Society of San 
Diego. 

T HAT the wrong man has been 
credited for a century with the 
discovery of one of the most 

useful modern uletals, aluminum, is 
the report made to the American 
Electrochemical Society by Junius 
D. Edwards and lliartin Tosterud, 
research chemists of the Aluminum 
Company of America. In 1825 Dr. 
Hans Christian Oersted, Professor 
of Physics at the University of 
Copenhagen, in Denmark, and well­
kllO\vn an over Europe as the dis­
coverer of electromagnetism ar 1 

possibly better still as a delight .1 
lecturer and writer on popular scien­
tific subjects, announced that he had 
produced the silvery metal now 
called aluminum. The experiment 
was repeated in Germany, where 
chemists were unable to 111ake it 
work. The German chemist, Fried­
rich \\Tohler, quite as eminent as 
Oersted, then modi tied the reported 
method, made h15 ne\v method work 
successfully and has been honored 
ever 5i nee as the discoverer of the 
metal. Oersted was already well­
supplied with scientific honors and. 
he was a busy man. Apparently 
he did not regard his discovery of 
aluminum as of- any importance, for 
he never contested \Vohler's claims 
or attempted to establish his own 
rights as the discoverer. Recently 
Messrs. Tosterucl and Edwards ex­
tracted from the dusty annals of the 
Royal Danish Academy of Sciences 
the record of Oersted 's first experi­
ment. They have duplicated this 
experiment, exactly as the long-dead 
scientist described it. It proves to 
work perfectly. 

Chief Radio Operator Asair Caradine 
of the dirigible Los Angeles with the new 
radio map for the guidance of the giant 
airship. The map automatically records 

weather conditions by radio signals 

Science Investigates Athlete 
Dr. A. V. Hill, eminent British physiolo· 
gist now lecturing at Cornell, tests the 
pulse rate of a member of the University 

track team 

This is the electrical device which Dr. 
A. V. Hill thinks might be used advan. 
tageously in the Olympic Games instead 
of the old fashioned stop-watch. The 
photo shows the recording apparatus. 
consisting of camera, galvanometer,lamp 

and time-marker 

A mechanic adjusting the newly perfected 
device, a drift indicator, which measures 
the amount of drift of the Wright· 
engined Bellanca plane from its course 



RADIO AGE for July-August, 1927 

Bed of Pacific Believed 
Twisting Like Turntable 

That the entire bed of the Pacific 
Ocean is slowly rotating, like a gigan­
tic soup plate laid on a table and 
turned around in the direction op­
posite to the movement of the hands 
of a watch, is the startling idea sug­
gested by the Japanese earthquake 
expert, Dr. Sakuhei Fujiwhara. Evi­
dence supporting this remarkable 
conclusion has been found both in 
Japan and in California. Study of 
the earth movements associated with 
recent earthquakes in the Island Em­
pire indicate a very slow drift of thc 
sea bottom off the Japanese coast to 
the south, while the islands them­
selves are moving relatively to the 
north. Similarly, in California, in­
vestigation of the San Francisco 
earthquate as well as of subsequent 
earth movements, has disclosed a slow 
northward drift of the sea bottom and 
a relative southward movement of 
the land. Facts supporting the same 
conclusion are marshalled by Dr. 
Fujiwhara from other margins of 
the great Pacific basin. No reason is 
apparent for such a gigantic twist of 
the enormOllS depression in the 
earth's crust which the Pacific repre­
sents and Dr. Fujiwara suggests 
none. \Vhile other scientists will un­
doubtedly remain critical of the 
theory until further proof is avail­
ableJ it is already attracting much in­
terest in geological circles. 

Test Brick By Radio 

APPLICATIONS of radio to al­
most every purpose have been 

made in the past few years so it is 
hardly surprising to hear of a ncw 
and novel use to which a condenser 
microphone and a two stage amplifier 
has been put. 

Building bricks are nOw being 
tested for quality by meanS o f the 
condenser microphone and amplifier 
mentioned above. One 0 f the first 
llses of its kind comes to our notice 
in a communication appearing in the 
~ray, 1927, issue of the Journal of 
the Franklin Institute, presented by 
Juichi Obata, of the physics division 
of the Aeronautical Research Insti­
tute of the Tokyo Imperial Univer­
sity. 

\Ve quote from the JOllruai: 

"In discriminating the quality of 
material the sound produced by 
striking it is very often utilized in 
practice. In the case of brick it is 
generally believed that one \Yhich 
gives a metallic sound when struck 
by a hammer has superior quality as 
the architectural material and this 
opinion is undoubtedly correct." 

About thirty specimens \Yere tested, 
the majority being overburnt. The 
final method of test was the use of 
a condenser microphone and a two 
stage amplifier connected to an oscil­
lograph. 

URecords of sound were obtained 
with about 30 specimens. A wave of 
50 cycle a.c. was recorded simultane­
ously as the timing wave. In the be­
ginning of the work it was noticed 
that there existed remarkable di ffer­
ences in the degree of damping of 
the sound in variolls specimens and 
it was hoped that by the oscillographic 
record of the sound produced, the 
pitch of as well as the degree of 
damping of the sound might be ac­

curateIy determined, both being be­
lieved to have an intimate relation to 
the quality of the material. As a 
matter of fact it was found, however, 
that in some specimens the intensity 
of sound was greatest in the begin­
ning and then gradually died out, 
while in others the sound attained its 
maximum after an elapse of some 
time. Moreover a bcautiful beat note 
was obsen-ed with some specimens. 

"To produce sound the specimen 
was simply supported with the left 
hand and then struck at the middle 
part with a small steeI hammer held 
in the right hand. The force of the 
blow as well as the speed of separa­
tion of the hammer after striking may 
not be constant in each case, so that 
the complex nature of the sound may 
be partly due to the difference in the 
mode of striking. Anyhow, owing to 
such complex nature of the sound the 
comparison of the degree of damping 
was made somewhat difficult, and 
hence only the pitch was determined 
from the record ." 

29 

Condenser Aids Long Lines 
Frank G. Baum, noted engineer, whose 

device, known as the .. synchronizing 
condenser and regulator" purchased by 
the Westinghouse Electric recently , solves 
the problem of transmitting economically 
large amounts of electric power over dis­
tances of thousands of miles . The ad­
vantages claimed for the new device 
are,-eliminates distance as a barrier 
in power and light transmission, increases 
the efficiency of the lines in that just 
as much power reaches the destination 
as starts from the generating plant. 
Heretofore so-called "line loss" has been 
a serious obstacle to long distance trans­
mission. It aha increases the amounts 
of power and light that may be trans­
mitted over the wires. Bauro's invention 
in appearance and in action is similar 
to a gyroscope used on ships. The 
.. condenser" constantly revolves about 
an axis and is so designed that it auto­
matically keeps the power in the lines 

at the highest peak 

Giant Incandescent Lamp 
A tremendous but practical 10.000 

watt. 23,000 candlepower incandescent 
lamp has just been perfected by the 
Westinghouse Lamp Company for the 
lighting of airplane landing fields. Henry 
Ford will make use of the new lamp for 
his aviation field and the Army Air 
Service is expected to install several in 
their landing fields. These new lights 
are intended to supplement the high 
intensity searchlights and a single bulb 
enclosed in a device similar to a light­
house lens is sufficient to illuminate an 
average landing runway 2,000 feet long. 
The heat developed inside the lamp is 
so tremendous that a special type of 

hardened gl2ss is used 
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Silk Worms Are Improved 
b,r Getting Drunk 

T HAT silk worms do their best 
work when fed on alcohol is the 

conclusion of the Japanese silk­
worm expert, !vIr. Nakai, as reported 
to the Journal of the American Med­
ical Association by that periodical's 
Japanese correspondent. Working 
'at the silk-culture laboratory of the 
Prefecture of Okayama, Mr. Nakai 
has developed a food for silk worms 
consisting in part of sake, the 
Japanese national drink which is an 
alcoholic wine made by the fermen­
tation of rice. Silk worms are fed 
usually on the leaves of the mulberry 
tree, which grows in profusion in 
Japan. By the use of the sake, 
mixed with wheat flour, the worms 
can be kept alive and active, Mr. 
Nakai finds, on much smaller 
amounts of the mulberry leaves. 
Even more important practically 
than this saving of the quantity of 
the leaves necessary for the worms 
is the fact, which Mr. Nakai also 
reports, that the dose of alcohol in 
the sake improves the physical con­
dition of the worms. 

Sky Salts England 

T HAT the whole island of Great 
Britain is being sprinkled with 

salt, as if from a gigantic salt-shaker, 
is the conclusion recently announced 
to the Literary and Philosophical 
Society of the city of Manchester, 
England, by Wilfred Irwin. The 
salt comes from the sea and most of 
it falls on the land surface, not as 
dry salt, but as salt dissolved in the 
British rain-water. Mr. Irwin has 
analyzed rain-water collected at 
twelve different points in England 
and Wales, both at times of calm 
weather and during violent storms 
blowing from the sea. Averaging 
the data, with proper calculations of 
the amount of rainfall and so on, he 
finds that about one million tons of 
salt falls each year on England and 
\'Vales alone. This enormous amo;mt 
of salt would soon render the land a 
barren desert, like the salt flats of 
the Sahara, were it not for the fact 
that the salt is carried back to the 
sea again in the water of the brooks 
and rivers. The amount of saIt 

sprinkled on the land is much great­
er, as was expected, during Of just 
after violent storms from the sea 
than at times of calm. The source 
of the salt is believed to be almost 
entirely sea spray blown up from the 
surface of the ocean during storms 
and dried in the air to tiny particles 
of saIt dust. These then blow in­
land and are dissolved and carried 
down by the rain. 

Daily Tide Discovered 
in Blood Corpuscles 

T HAT there is a daily tide in the 
human blood, not unlike the ebb 

and flow of the tides in the sea, is 
the remarkable conc1usion recently 
announced by Dr. A. F. Bernard 
Shaw, of Newcastle, England, as the 
result of a long series of researches 
on the white corpuscles of the blood. 
These white corpuscles exist in the 
blood in much smaller numbers than 
the familiar red corpuscles but they 
are equally necessary to life. They 
are believed to have the duty, among 
other things, of dealing with disease 
germs that enter the blood. Physi­
cians have long known that the num­
ber of these white corpuscles in the 
blood varies fom time to tinIe, as 
well as in different conditions of 
health. Dr. Shaw has discovered 
that these variations in the number 
of the white corpuscles correspond to 
two daily waves of rise and fall, like 
the changes of the tide. One of these 
white-corpuscle tides reaches its max­
imum in the afternoon; the other in 
the early morning, after midnight. 
The canses of this curious fact are 
quite unknown. Dr. Shaw has not 
been able to detect any relation to the 
hours of eating or sleeping or of 
other periodic bodily actions. It is 
not inconceivable that some real tidal 
effect may be at work; either an in­
herited habit from the days when our 
remote animal ancestors were really 
tidal creatures living along the sea­
shores, or some effect of the changing 
positions of the sun and the earth. 

Test Tube Traps Drinkers 
For Tipplers' wives----<no more sniffing; 
this simple device, will tell whether 
friend husband has been drinking and 
how much. One breath through the tube 

and chemicals betray the secret 

Scientist Travels Around Earth 
In Submarine 

A YOUNG Dutch scientist has 
completed a voyage around the 

world under water in order to meas­
ure the gravitational attraction of 
different parts of the earth's crust. 
His name is Dr. Vening Meinesz and 
his voyage was made in a submarine 
loaned by the Government of Hol­
land. By measurements of the force 
of grav;ty on land scientsis have 
learned this force is not quite the 
same everywhere. At some points 
on the earth's surface a pound weight 
weighs a trifle 1110re than a pound; 
at other points it weighs a trifle less. 
The differences are too small to be 
detected by ordinary scales but are 
important to science because they are 
believed to indicate differences in the 
density of the rocks of the earth's 
crust. This idea, known scientifical­
ly as the theory of isostasy, is im­
portant to theories of the structure 
of the earth, of earthquakes and of 
many other matters. The intensity 
of gravity cannot be measured on 
shipboard because the motion of the 
ship disturbs the apparatus. Dr. 
Meinesz devised a method of using 
apparatus carried by a submarine, 
submerged in the ocean. The mo­
tion due to the waves is thus avoided. 
When detailed measurements made on 
the recent under-water voyage have 
been computed they are expected to 
prove of great value to science. 
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Everyday Mechanics 

Automatic Photo Device 
During the past few months ov er 

280,000 people have stopped in at a 
Broadway store and had eight tiny 
photographs of themselves made for 
25 cents, the entire operation being 
performed in eight minutes b y a r emark­
able device. The machine has now been 
sold for $9,000,000 by its inventor, 
Anatol J osepho, a young Russian 
photographer. The syndicate buying 
the patent 's rights is headed by H enry 
Morgenthau, New York financier and 
former United States Ambassado r to 
Turkey. Photo shows Josepha demon­
strat ing how his machine is operated 

One-Man Orchestra 
s. L. Norris, of Dalton, Ga. , had 

cravings to be an orchestra leader but 
the prospect seemed far distant. H ow­
ever, h e has invented a machine which 
satisfies that craving somewhat . He 
can be his ow n orchestra and orchestra 
leader at one and the same t ime. The 
dev ice by which he can play six d i fferent 
instruments was exhibited at t he Fid­
dlers' convention in Atlanta, Ga. , re­
cently. The instruments w hich the con­
trivance operates includes one fiddle, 
t hree banjos, a whistle and a set of bells 

Picks Lottery Winners 
A v iew of the apparatus used in decidi ng 
the winning numbers in the States H igh­
w ay Lottery of L ower C aliforn ia, M exico, 
w hich w as recently in augurated. The 
proceeds of the lottery go towards the 
developing of n ew roads throughout 
Mexico. The m a chin e used to decide the 
winning n u mbers cost $]0,000 to build. 
Three p oor road laborers drew the win­
ning numbers in t he first l ottery and w on 

$ 10,000 

Lloyd Bertaud (left) , navigator, and 
C larence Chamberlain , p ilot, examining 
a Coston aerial distress pistol which the 
latter carried on his fligh t acros s the 
Atlantic to fire cartridge fla res in the 
event he w as forced t o lan d on the sea 

When Rail Monsters Crash 
T his photograph show s the tangled mass 
of steel and iron that resulted when t wo 
locomotives of the Colorado & Southern 
Railway met in a head-on collision at 

Wheatland, Wyo. , recently 

Mar y W eiser, o f Newar k, N. J., who 
is left-handed, h as found that her pe­
culiarity is an advantage for it enables 
her to do easily a job that right-handed 
girls cannot succeed at. The engineers 
of the Westinghouse Lamp Company 
recently built a machine for testing radio 
tubes at the rate of 30,000 a day and 
designed it to b e fed by girls seated on 
either side. It was soon found that one 
of the girls did her part well enough but 
her partner could not keep pace with 
her. It Was soon discovered that the 
second girl was forced to work left­
handed and, therefore, was handicapped. 
A hurried search for a left-handed opera­
tor w as instituted and Mary Weiser was 

selected for the job 

Builds Tin Can Locomotives 
H en ry C omstock, 18-year-old high 

school student at L eonia, N . J., with h is 
miniature Mikad o typ e of locomotive 
which he construct ed out of tin cans in 
eight days. The b oiler of the engine is 
made of syrup cans, the wheels of can 
tops (th e spokes punched out), and the 
cylin der is a tea can. T he coupler on 
the front is the top of a shaving cream 
tube, the compressor i s an a dhesive tape 
box. The r oof of the locomotive is m ade 
from part of a ginger sn a p can . T he 
tank o f t he t ender is m a d e from a coffee 
can. T he marker lights are bindin g 
posts fro m a radio battery a nd t he h ea d­
light is made out of the t op of a ketchup 

bottle 
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Ho"\v Bullet-Proof Vests Stop Steel 

BY CHARLES LEE BRYSON 

FROM that day when the cave­
man first made for himself a 
clumsy contrivance of dinosaur 

hide stretched over a flat piece of 
wood with which to ward off the 
blm'vs of his adversary's stone axe, 
the imagination of man has been 
stirred by every advance in the art 
of protecting himself from the mis­

. siles of his foes. These advances 
have come slowly down to us through 
the prehistoric shield, the wool­
wadded skin armor of the wild 
Afghans, the bronze helmets of the 
A ssyrians and Babylonians, the cui­
rass and greaves of the IIIiddle Ages 
and the light shirts of steel chain of 
later days, until the twentieth century 
has brought us to the bullet-proof 
vest. It looks like the ordinary 
woolen garment, but it stops bullets 
from the heavy U . S. .45 calibre 
automatic service pistol, the power­
fu1 German j\fauser, and even the 
deadly Thompson machine gun. 

Of what is this vest made? One 
might expect to find it fabricated of 
steel, tempered more finely than the 
old masters of Damascus could do it. 
Not so. It is made o f a metal which 
is an improvement over steel in its 
resistant aspect-a metal lighter, 
more tough, mare elastic. It has been 
named bovite, afier its inventor, Mr. 
John J. de Boves. 

Is the principle on which it oper­
ates, then, mere toughness ? 11eH! 
resisting power? Not at all. Its 
lightness, its toughness, its elasticity 
all are made ';se of; but the great 
principle which holds safe the life of 
the man behind the vest is the distri­
bution of, rather than the resistance 
fa, the force of the bullet. In making 
this distribution of the energy of the 
bullet, Mr. de Boves says he merely 
supplies the necessary "vibratory 
leak" which gradually absorbs the 
force of the bullet's blow instead of 
meeting and forcibly resisting -its 
power. 

For the bullet-proof ·vest is not 
merely a cloth-covered metal' plate 
which by its strength and thickness 
is impenetrable. The metal part COn­
sists of three layers of bovite, each 
more thin and more light than the 
blade of a safety razor. And instead 
of each layer being one broad sheet , 
it is made up of many strips run­
ning perpendicularly, each about an 
inch and a half wide, held · in place 
by the cloth and the stitching, much 
after the manner of the corsets which, 
within the memory of men still liv-

Mayor Kendrick and other 
Philadelphia city officials 
visited Model Farms recently 
where they watched the test­
ing of a new bullet-proof vest 
for the Philadelphia police. 
Photo shows John J. De 
Boves firing a pistol at Alvar 
Jacobson, wearing the 'Vest 

ing, women used to wear. These strips 
overlap, after the style of the weath­
erboarding on a house, so that there 
is no crevice through which a bullet 
may slip. The whole is covered with 
handsome black cloth, so that no one 
suspects that the wearer is encased in 
armor more resistant than ever I van­
hoe or Richard Coeur de Leon wore. 

The vest fits snugly under the arms, 
reaches well up to the neck, and of 
course covers the back as well as the 
front of the body. There is also a 
little flap, or apron, which hangs down 
to protect the groin. Thus all the 
vulnerable parts of the torso are held 
safe. Alexander H. Dunlap, pub­
lisher of The Defeclive, the official 
journal of the .police and sheriffs' 
forces an over the country, estimates 
that of all the men killed by gunshot 
wounds, ninety-eight per cent are shot 
in the body, and ninety per cent in 
the front part of the body. That 
leaves only two per cent of all fatali­
ties for those portions of the body not 
covered by the vest, and of course all 
but a negligible percentage of these 

are head wounds. 

'I 
I 
i 
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What, then, happens when a man 
wearing one of these bullet-proof 
vests is shot? If the vest is put on 
a tailor 's dummy, presenting a hard, 
unyielding resistance, the bullet goes 
through it as if it were a piece of tin 
nailed on a board. The principle of 
the "vibratory leak" has no oppor­
tunity to work. But on the soft. 
yielding human body, this principle 
saves the victim. The outer of the 
three plates of bovite receives the 
shock of the bullet, and instantly it 
springs, stretches, yields, and permits 
part of the force to be transmitted. 
One such thin plate alone would be 
perforated. But instantly the second 
plate takes up such of the strain as 
has passed the first, and it in turn 
springs, stretches, yields. It sustains 
perhaps one-tenth of the force of the 
blow which was delivered to the outer 
plate, yet if there were but two piates 
they might, conceivably, be penetrated 
by a high-powered bullet. But inside 
the second lies the third plate, wait­
ing its turn to take up and distribute 
the blow. It receives perhaps one per 
cent of the force of the blow, and 
it springs, yields slightly, and the bul­
let is stopped there dead in its course, 
deformed, flattened, utterly harmless. 

Mr. de Boves says that he hit upon 

Jim Letts, the" human target" who has been shot 5,000 times and never wounded. 
He has ripped away the cloth covering and is showing the marks of 17 machine gun 
bullets just fired at his body. Some of the bullets may be seen still adhering to the 

bullet proof vest. One man holds some of the deformed bullets in his hand 

this principle by observing a large rim of the bell and by providing the 
bell set in vibration by the blows of "vibratory leak" instantly stop the vi­
a heavy hammer. He considered that bration and the sound. Then he set 
if he interposed his hand between the about providing a "vibratory leak" 
hammer and the bell he might, by to take up the force of a bullet's blow 
suffering a crushed hand, diminish before it had penetrated the human 
though he could not wholly prevent, body. The tough, elastic, yielding 
the ringing of the bell; but after the metal bovite, arranged in three very 
blow had fallen he could easily, and thin overlaying plates, furnished him 
without harm to himself, grasp the the medium. 

What happens to the bullet fired 
against this impenetrable barrier? It 
is unbelievably deformed and flat­
tened. The heavy steel missles are 
mushroomed out like lead bullets fired 
against seasoned oak with a steel 
backing. Here again the value of the 
"vibratory leak" is seen. If a steel 
bullet were instantly stopped by a 
thick, unyielding steel plate, the bul­
let might be shattered, and each frag­
ment would become a dangerous min­
iature bit of shrapnel. But, merely 
held back by the yielding but impene­
trable series of bovite plates, the bul­
let is flattened and distorted, but not 
splintered. 

Interesting exhibits showing effect of gun bullets On Bovite sheets. Above is shown 
the Thompson machine gun used in all tests. Lower left. bullet proof glass which 
stopped 6 bullets in one spot. Center, sheet of Bovite (less than 1·16 inch thick) 
which stopped every bullet. Right, another 1-16 inch sheet of Bovite showing reverse 
side and two bullet marks. Bottom, cartridges and used steel bullets, showing how 
they are deformed. Two at left, all that could be found of the 6 bullets fired into 
the glass. Five others were fired against the sheet of Bovite. Ranged at the rear, 

One of the most interesting feat­
ures of the development of this vest 
is the series. of demonstrations on hu­
man b~ings. James Letts, of 
Mr. Dunlap's office, known by his 
fellows as the "human target," has 
been shot more than 5,000 time" and 
has yet to feel a wound. He has de-

(Conti"Hed on page 45) for comparison, are unused cartidges 
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Broadcasting Under Water and In the Air 

A BROAD where radio is still n. in the novelty class, a good 
deal of interest has been at­

tached to the recent experiment s of 

broadcasting from a ship to a plane. 

broadcasting fro111 the ocean depths 
to a plane and broadcasting fro111 a 

plane to the under sea diver. 

This stunt was performed off the 
coast of Sylt, Germany. In the large 

photograph shown abm'e is the make­
shift studio in one of the German 
yesse1s from where the program was 

sent. It was picked up by Otto Kem­
merick, a German long distance 
s\vimmer who wore a specially built 
rubber suit which carried headphones 
so the s,'vimmer could listen in. 

An especially constructed antenna 
,vas used inside the suit for recep­
tion: 

In the lower photograph are shown: 
Otto Kemmerick, right, the famous 
German long distance S\Vi11111ler, bid­
ding good-bye to Alnwik Harmstorf. 
a diver, just before the broadcasting 
tests were tried off the coast a f Ger­
many. The diver broadcast to an air­

plane pilot who in turn replied. The 
swimmer passing through the water 
picked up both sides of the conversa­
tion through an especially constructed 
suit and headphones. 

Buys Station WENR 

ST A T I ON WEN R formerly 
owned by the All-American 

Radio Co., has been purchased by the 
Commonwealth Edison Co., of Chi­
cago, effective June 1. 

Studios are located 011 the 23rd 
floor of the Straus building in Chi­
cago. According to the new schedule 
of broadcasting the programs will be 
divided into noon hour, matinee, din­
ner music, classical hour and the 

popular hour. 

A new phonograph, has been per­
fected which will play for an hour 
at a time. The machine automatically 
feeds twelve records to the revolving 
disk from a magazine, with stops between 
records of less than half a minute. It 
makes it pos.sible to put into the magazine 
the records of an entire symphony. or an 
assorted program of dance music, or the 
more important selections of an opera, 
and listen to them all without the neces­
sity of changing records. The several 
operations which take a record from 
the turntable, deposit in it the magazine 
and replace it with a new record are 
performed by a system of cams, which 
are so simple that there is said to be no 
more chance of anything getting out of 
order than there was in the old-fashioned 

machine 

Thousands of new automobiles are tnanu­
factured yearly in America, hut have you 
ever wondered where all the old autos go 
to? There is a firm in Los Angeles which 
buys any make or m odel a uto in existence, 
including wrecks. These cars are stripped 
of all the parts which are still in good 
working order, and sold to the public. 
All other parts which are not useful are 
cut up with a t orch and sold to steel and 

junk companies 

Dealers, Agents, Set B~ilder.-get.our 
big 1927 Cataiog-2Z5 nationally advertised 
linea. Lowest prices in Americal Large!t. 
most complete stock. Radio's la.test develop­
ments. It's FREE-send for your copy now. 
AMERICAN AUTO & RADIO MFC. CO. , lno. 
1$7$ MoC •• Street, K.nlNls Cltr, Mo. 



RADIO AGE for July-August, 1927 

New Modulation Biggest 
Discovery 

(Continued from page 3) 

While it is not indicated that this 
modulation system may be applied to 
other than crystal control outfits, it 
appears at the time to hasten the uni­
versal adoption of crystal control for 
all stations. 

This recent discovery will open up 
a new field for receiver design in 
which the manufacturers will find the 
greatest necessity for sharp-tuning re­
ceivers. This will be greatly wel­
comed by the listening public. 

So much for the achievements that 
must follow the lead of Conrad's re­
search . Those who have been follow­
ing closely crystal control work will 
see the basis for the new frequency 
modulation system. For some time 
past the Westinghouse interests, of 
which Conrad is assistant chief en­
gineer, have been using crystal con­
trol not only on their broadcast trans­
mitters but on their private tele­
graphic stations. Normally it takes 
sixty percent of a station's power to 
modulate its carrier. Under the stunt 
originated by Conrad, there is an im-
mediate saving of 60 per cent in pow-
er costs. 

Like other important basic di scov­
eries there appears to be 110 limit to 
their applications and the fre'lnenc), 
modulation seems to be 110 exception 
to the rule, The longer the matter 
is considered the more its importance 
grows on onc. 

'Jhe "SELF-ADJUSTING" Rheoftat 

How Strong Are the Signals? 
How strong are the signals from your 

favorite broadcasting station? How 
many miles do the average broadcasting 
station cover day and night, winter and 
summer? These and many other ques· 
tions may be answered by the portable 
radio receiving outfit shown in this photo­
graph and designed by the radio labora­
tory of the Bureau of Standards for use 
by radio supervisors of the Department 
of Commerce. S.S. Kirby of the Bureau's 
radio laboratory is shown in the picture 

Glider Establishes New Mark 
Ferdinand Schulz, a teacher in East Prus­
sia and one of the foremost German gliding 
flyers, recently established a new world's 
record for remaining in the air in a motor­
less plane at Rossitten, Germany. Sc1lulz 
kept his glider in the air for fourteen hours 
and seven minutes during which time he 
covered a distance of at least 450 kilomet­
ers and at times rising to a height of 380 

m eters 
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~I" ~ For noiseless, smooth fila-

~ 
ment control and maximum 
range,ask your dealer for the 
Bradleystat. This well-known 

graphite disc 
~ rheostat can be 

used for ALL 
TUBES, with­
out change of 
connections. 
The bakelite 
knob is remov­
able,ifdesired. 
The one-hole 

mounting makes the Brad-

li~~ THE PERFECT GRID LEAK I 
With a range from % to 10 

0: megohms, the Bradleyleak 
~ offers a variation of adjust- • 
=- ment that adapts it to any ~ 

~ 
tube or any 
circuit. A 
small grid-

:: condenser ... 

~ ~:~h~d dt ~ 
~ rect t.o its 
., terminals. 
~ One-hole 

~ fi;;.Amplifier ~ 
:- Resistan<e-Coupled ~ 
~ PERFECT AUDIO AMPLIFIER ~ 
.. For perfect tone quality, use ~ 
.. resistance coupling, and for 
~ convenience and reliability, 
.. ask your dealer for a Bradley- .. 
~ Amplifier. Ready to install -= 
.. in your radio set. ~ 

~ ~ 

~ - ~ 

~I----~-~;:;~---~ 
ALLEN. BRADLEY co. ~ 

II 289Greenfield Ave., Milwaukee, WIS. 

J!. Please send me your fold er8 on Allen­
" ~~tt6e~~dio device8, including the Bradley-

~ ::::.:........ ',' .. ,' , .. ' .: : :. ~ 
H.~~~~ .... • ... ~...,...",.· .. ,;-~~--·.·JI. 



36 RADIO AGE for July-August, 1927 

England Hears Rome Storm 

H Ovv a thunderstorm in Rome 
ruined radio reception for lis­

teners in Spain, in England, in France 
and even in Norway was described 
recently to the Royal Meterological 
Society, in London, by the well­
known physicist and radio investi­
gator, R. A. \Vatson \ Vatt. 

To the Man with an Idea 
I offer a com.prehensive, experi. 

enced efficient service for his 
prompt, legal protedion and the 
development of his proposition. 

Send sketch of model and de­
scription, for advice as to cost, 
search through prior United States 
patents, etc. Preliminary advice 
gladly fUTnished without charge. 

My experience and familiarity 
with various arts frequently en­
able me to accurately advise cli­
ents as to probable patentability 
before they go to any expense. 

Booklet 0/ valuable i.nformation and 
form 1M properly disclilsing your idea 

free on request. Write today. 

RICHARD B. OWEN, Patent Lawyer 

We Carry a Complete Line of Parts for 
the Following Circuits: 

WORLDS RECORD SUPER NINE 

Melo-Heald Eleven Tubes 
St. James Super 
Clough Super 
Victoreen Super 
Aerodyne 
Karas Equamatic 
Carborundum Super 
Silver_Marshall 

Sampson T. C, 
Aero Short Wave 
Sargeant's Infradyne 
Nakken illtra Five 
Phasatrol 
Sampson Radio Frequency Choke 

Coil 
Chicago Daily News Receiver 

In writing us SPECIFY just what hook-up you are interested in 

WHOLESALE RETAIL 

NEWARKELECTDlC Co. 
%tld.!!!l bat ~atho" 
226 WEST MADISON STK.EET 

TELEPHONE, 
MAIN 4627 

ll..LINOIS 

Radio's Greatest 
Publication 

The March issue of the CITIZENS RADIO CALL BOOK is JUs, 
off the press. 

This issue contains a wealth of live radio information, including a 

~h~:i~:e ~~~d~re:,O::!:J:g~~S~I~t~~.o~d~~~~;r~i~fc~~~~ ~~~t:~I~t 
150 radio celebrities. a new department known as Ampere Andy's As­
sisters, giving the latest shop hints. showing illustrations how to 
maintain and repair your receiver. 

The following receivers are featured in this issue: The Camfield 
Super-Se1ective Nine. the Lod~e "N" Receiver. the "Phasatrol Five" 
Receiver, the Citizens "Super' Eight, an Impedance Coupled Super­
Heterodyne. a Self-Modulated Oscillator. the Victoreen Universal 
Super-Heterodyne Receiver, a Shielded Localized Control Receiver, the 
Melo-Heald Super-Heterodyne Receiver, Further Notes on the Com­
p'letely Shielded Six Tube Neutralized Receiver, the World's Record 
·Super' Nine, a Compact '·B·· Supply with Voltage Regulator Tube, a. 

30 K. C. Super-Heterodyne Receiver. the I mproved Browning-Drake 
Receiver, a 100 K. C. Super Using Air Core Transformers, a Complete 
Plug-in Power Amplifier, and the I mproved Nine-tn-Line "Super," Also 
circuit section with descriptions and reviews of season's popular circuits. 

THE CITIZENS RADIO CALL BOOK is published four times yearly, January 1st, March 1st, September 1st, 
and November 1st. You may now subscribe by using the coupon below for one, two or three years and save money. 
By subscribing you will receive each issue by mail promptly upon date of iS$ue 

Fill in the coupon at the bottom of this page and mail at once. 

CITIZENS RADIO SERVICE BUREAU, Inc. C Publishers Date ___________________ .19L .. __ 

508 ~~~:s::~ !;'s;~i~i~~i~lro~ihS; tiTIZENS RADIO CALL BOOK for 0 anI.'! year, $1.15; 0 two years, $3.25: 0 thrl.'!l.'! yl.'!ars, $4.50. 
Enclosed please find in pAyment for same, mailed postpaid four time! yearly , JanuarY, March, SeptemheC" and Novemher. 
Canada and Foreign $ 2.00 y early. • 

Name._ .... __ .... _ .•.. _ ....• _. _ ... _ .... _ .... ___ .• ____ __ ...... .•...•. _. __ .. ____ ________ Addrells ___ .. __ . __ . ... .. __ . ______ ._. __ ._ . __ .. _ ._ .. ____ ..... _ 

Statl.'! ___ .... _ .... __ . _____ .. _ ..... __ .. ___ ..... _ .. _ ..... ___ .... ...... _ ..... _._ ..... _ .. ___ . _ _ ._ .... _ ....• __ ......... ____ ._.~ ___ . __ ._ ._ .. ____ ._ .... _.'. __ '_'_ 

Plefl,sc Mention Radio A ve TVhe1~ lVl'itiug to AdvcTti"eTs, 
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A True Tone and Volume Control 
The most efficient and perfec.t 
instrument ever invented for 
controlling lone and volume! 
Enables you to regulate vol. 
ume evenly from the softest 
musie to the most powerful 
reverberating, 
"TONATROL" is a smart ad4 
ditioD to any set. Very neal 
in design and made of genuine 
Bakelite. Easy to install. 
TONATROL-Standard V 0 I u m e 
Control. Price $1.50. 
TONATROL-Type WS (with fila. 
ment. switch). Price $2.00. 

At your Dealer's 
Wrr"te lor free installation 
booklet lor the correct way 

to control volu me 
175 V.ritkS'.,D.pt.4Z,N."York,N. Y. 

These Coils 
Itnprove Any 
Radio Receiver! 

T . R. F. KIT-List $12. 00 

THIS set of supersensitive Aero Tuned 
Radio Frequency Coils has nevcr 

failed to improve the perrormance of rmy 
radio receiver. Tremendously increased 
power, extreme selectivity, and improved 
tone quality are SUl'C to result trom their 
Ust. 
Tbis kit of Aero Coils bas a much lower high 
frequency resistance than other types of in­
ductane~s. You should use th~m in aIll' circuit, 
if you want the best possible results. 

FREE f!.~t~ya~~e\~U~r~i!~~)~~d~~= 
plete instructioDs for building the S tube Aero­
Dyne Receiver free 'with each kit. Also insert 
showing how to wire for a power tube if 
desired. Extra copies, 7ilc each. 
Get these Aero CoUsfrom your dealer. If 
he is out 0/ stock, order direct from the 

factory 

AERO PRODUCTS, INC. 
Dept. 106 1772 Wilson Ave .. 

CHICAGO, ILL. 

WINDSO R:nOdR~o:~~~~:!~:~:~::ker' 
WINDSOR FURNITURE COMPANY 

1416 Carroll Avenue, Chicago. lliinou 
Los Anceles Branch, 917 Maple Awe 

Plane Tows Glider 
Experiments are being conducted by 

the Raab·Katzenstein Airplane Works. 
near Berlin, to prove that airplanes may 
do what railroad trains are doing now· 
adays, that is to have a Of Locomoti ve" 
pull a number of motorless airships, 
releaSing each one of them over various 
cities. A glider was fastened to an air­
plane by means of a wire and an auto· 
matic release enables the pilot of the 
glider to disconnect his ship at will 

48 W. Fulton St., 
Gloversville, N. Y. 

·'Received the Townsend all O. K. 1l is 
Ihe lust in the World and that is saying some. 
I have a Radiola 4 tube. Get mare 
stations than ever before. Some of them 
a re CFCF, CKNC, WGY, KDKA, WGZ, 
W(P, WW1, KTHS, KOP, KOA, WHAS. 
WT AM a nd KSD-beside~ 4 in Chicago, 
all in the East and then some." 

A. W. Gale. 

Replaces "B" Batteries 
The let ter above spea ks for itself-proves be­
yond doubt that the Townsend "n" Socket 
Power is t he most remarkable va lue in Radio 
toda)', Sam E. Fry of 1415 Holmes St .• 
Kansas City, Mo., writes: " Eliminator Vt"Orks 
fine. Showed it to a friend and he wants one 
also. I will say it sure beats batteties. I get 
stations I never got before on a 6 t ube set." 
Charles Ellis, 88 Jones Ave. , Columbus. Ohio, 
says, · ·Your Eliminator is working fine. H ave 
had station \V1AX and others over 1,000 mile~ 
distant. P icked up 22 different stations one 
evening and around 30 another t im~, l\'ly 
neighbor has a $27.50 Eliminator and I don't 
see tha t it works any better than yours:' 
Delivers up to 100 volts on any set, on D, C. 
or A. C.-any cycle. Full tone, clarity and 
vol ume, 

Tested and approved by America'. 
leading Radio aathoTI'tiu-Radio 
New. and Popular Radio Laboratorie. 

ORDER TODAY! 
Simply fill out the coupon and slip it into an 
cnv~lop~ with only $1.00 and ma il at once. 
Your Townsend "B" Socket Powe r Unit wi ll be 
sent promptly. Deposit only $5.85 plus post­
age wit h the postman. Tryout for 10 days-­
the n if not delighted with improveme nt in 
reception, return it to us and purchase price 
will be r efunded. 

TOWNSEND LABORATORIES 

, G ~ I / 713Townsendst.,Dept.13,ChicaKO,IIl. 

___ -.~ &GiiO; Attach Only $1.00 
.. ~ ~ to this Coupon! 

SEND TODAY 

Ren1en1ber • '~~~~~~~~!!!!!!!!!!~ 
i:g~~~ '!'::·~~~:ffi<:O: tt~e .. dd~t;o~~J':~~~: TOWNSEND 
lleatll . .... "'lid meebani<:al superiority of the LABORATORIES 

l~' ~~~!"!!o~ 
Ib Type 8M, with 4 ft. cable, price $s.soj 

A s k Your Dealer 

HOWARD B. JONES 
Z226 W .. ban .... Ave. Chica!l:o, Ill. 

713 Townsend St. 
Dept. 13, Chicago, 111. 

Gentlmun: Attached find Sl.OO. Kindlysend 
a t once Townsend "B" Socket Power U nit , 
C. O. D., for $5.85, plus postage, on guaranteed 
1 O·da y free trial. 

N (Jrnt __________ ~_ 

A ddrrss __________ _ 

City Sta tt ___ _ 
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Correct List of Broadcast Stations 
KDKA Westinghouse Electric & Mfg. Co. E. Pittsburgh, Pa. 309 
KDLR . Radio Electric Co .... _ .. _ .. _ .. _ .. _ .. _ ... Devils Lake, N. D. 231 
KDYL Intermountain Bdcstg Corp. ____ .Salt Lake City, Utah 246 
KEL W Earl L. White. .. _ .. _ .. _ .. ___ .. _ .. _ .. _ .. _ .. .Burbank, Calif. 535 
KEX 'Vestern Broadcasting Company. ___ .Portland, Ore. 447 
KFAB Nebraska Buick Auto CO ... __________ .. _ .. .Lincoln, Neb. 341. 
KFAD Electrical Equipment Co ..... _ .. _ .. _ .. _ ... Phoenix, Ariz. 273 
KFAF A. E. Fowler ... _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... San Jose, Calif. 217 
KFAU Independent School Dist .... __ ._ .. _ .. _ .. _._.Boise. Idaho 280 
KFBB F. A. Buttrey & CO .. _________ .. _ .. ____________ .Havre, Mont. 27!J 
KFBC W. Z. AzbilL._ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... San Diego, Cal. 278 
KFBK Kimball-Upson Co .... _ .. _ .. _ .. __ ._ .. .sacramento. Calif. 535 
KFBL Leese Bros. __________ .. ____ .. _ .. _ .. _ .. _____ .... Everett, Wash. 224 
KFBS School District No. One... _________________ Trinidad, Colo. 238 
KFBU Bishop N. S. Thomas ______________________ Laramie, 'Wyo. 375 
KFCB Nielson Radio Supply Co. ___________________ Phoenix. Ariz. 238 
KFCR Santa Barbara Broadcasting Co .. _Santa Barbara, Calif. 416 
KFDD St. Michael CathedraL ______________________ Boise, Idaho 275 
KFDM l\Iagnolia Petroleum Co ________ . ______ Beaumont, Texas 316 
KFDX First Baptist Church._._ .. _ .. ____________ Shreveport. La. 236 
KFDY South Dakota State College.. __ . _____ . __ Brookings, S. D. 300 
KFDZ Harry O. I versofi. _____ .. ______________ Minneapolis, Minn. 231 
KFEC Meier & Frank. ____ . ________ . ________________ Portland. Ore. 252 
KFEL Eugene P. O'Fallon, Inc. __ ._. _____________ Denver, Colo. 254 
KFEQ Scroggin & Co._ ........ _ .. _ .. _ .. _ .. _ .. _ .. _. __ St. Joseph, Neb. 268 
KFEY Bunker Hill & Sullivan ... _ .. _ .. _ .. _ .. _ ... Kellogg, Idaho 233 
KFFP First Baptist Church. .. _ .. _. __ . __ .. _. __ . _____ Moberly, Mo. 242 
KFGL N. L. Cotter _____________ ... __ ... ___ .. ___ .. ________ Trinidad. Col. 222 
KFGQ Boone Biblical ColIe~e--.--.-----.-.------.--.Boone, Iowa 300 
KFH Hotel Lassen. .. __________ . __ . __ .. _. __ . _____ Wichita, Kans. 268 
KFHA '\Vestern State College of Colo .. ____ . ___ .Gunnison. Colo. 252 
KFHL Penn College __ . ___________ ._._ .. __ . __ . ______ Oskaloosa. Iowa 240 
KFI E. C. Anthony, Inc .... __________ . ______ Los Angeles. Calif. 468 
KFIF Benson Polytechnic Institute. ___ . _________ Portland, Ore. 248 
KFIO North Central High SchooL ______ . __ .. __ Spokane, '\Vash. 273 
KFIQ First Methodist Church. ___ . ______________ ._Yakima, Wash. 256 
KFIU Alaska Electric Light & Power CO .... - ... J lineall, Alaska 226 
KFIZ Commonwealth Reporter ___________ ._Fond du Lac. Wis. 273 
KFJB Marshall Electric Co. ____ . __ . ______ ._Marshalltown. Iowa 248 
KFJF National Radio Mfg. Co .... _ .. .Gklahoma City, Okla. 261 
KFJI E. E. Marsh. _________ .. _ .. __ . _____ ._._ .. _. ___ .Astoria. Ore. 246 
KFJM University of North Dakota. ___ . __ Grand Forks, N. D. 2,78 
KFJR Ashley C. Dixon & SorL. __ . ______ . __________ Portland, Ore. 263 
KFJY Tunwall Radio Co .... __ ._ .. _ .. _ .. ___ .Fort Dodge. Iowa 246 
KFJZ W. E. Branch. .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _.Ft. Worth, Tex. 254 
KFKA Colo. State TeachersCollege.. _____ .. _._. __ Greeley. Colo. 273 
KFKB J. R. Brinkley ... _ .. _ .. _ .. _ .. _ .. _._ .. _ .. _ .. _ ... Milford, Kan. 219 
KFKU The University of Kansas. ___ . ___ . ____ . .Lawrence. Kans. 275 
KFKX \VestinghouseElec. & Mfg. Co .. _. __ . ____ Hastings. Neb. 288 
KFKZ State Teachers College. _____ . _____________ Kirksville, Mo. 225 
KFLR University of New Mexico __ ._. __ . .Albuquerque. N. 1\1. 254 
KFLU San Benito Radio Club_ .. __ ._. __ . __ ... San Benito, Texas 236 
KFLV Swedish Evangelist Church. .. _ .. _ .. _ .. _ ... Rockford, Ill. 229 
KFLX George Roy Clough. ____ ._ .. _ .. _____ ._._ .. _Galveston, Texas 240 
KFMR Morningside College._._ .. _ .. _ .. _________ Sioux City, Iowa 261 
KFMX Carlton College ... _ .. _ .. _ .. _ .. _ .. _ .. _ .. _.Northfield, Minn. 337 
KFNF Henry Field Seed Co .. __ .. _ .. _ .. _ .. _ .. _ ... Shenandoah, la. 461 
KFOA Rhodes Department Store. .. _. ______ . __ . ____ Seattle, Wash. 454 
KFOB KFOB. Inc .... _ ...... _ .. _ .. _ .. _ .. _ .. _ .. _ ... Burlingame. Calif. 225 
KFON Nichols & Warriner, Inc .... _. ______ ._Long Beach. Calif. 232 
KFOR Tire & Electric Co ... _ .. _ .. _ .. _ .. _ .. _ ..... David City, Neb. 225 
KFOT College Hill Radio Club. _________ . __ . ___ .\Vichita, Kans. 231 
KFOX Tech. High SchooL.._ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Omaha, Nebr. 248 
KFOY Beacon Radio Service..._. __ . _____ .. _ .. _._.St. Paul. Minn. 252 
KFPL C. C. Baxter. ____ . ____ .. _. _____ .. __ ._. __ . ____ .Dublin. Texas 252 
KFPM The New Furniture Co. __ . __ ._ .. _____ . __ Greenville. Texas 236 
KFPR Los Angeles County Forestry Dept .. los Angeles. Cal. 231 
KFPW St. Johns M. E. Church. .. _ .. _ .. _._ .. _ ... Carterville, Mo. 258 
KFPY Symons Investment Co ... __ .. __ ._. ___ ._ .. _Spokane. Wash. 273 
KFQA The Principia. _______________ . __ . ______ . ____ . .st. Louis, Mo. 261 
KFQB Lone Star Bdcast Co __ ._ .. _ .. _ .. _ ..... Fort \Vorth, Texas 508 
KFQD Anchorage Radio Club_ .. _ .. _ .. __ ._ .. _.Anchorage, Alaska 300 
KFQU W. E. Riker ... _ .. _ .. _ .• _ .. _ .. _ .. _ .. _ .. _ .. _ ... Holy City, Calif. 231 
KFQW C. F. Knierim. .. _ .. _ .. _ .• _ .. _ .. _ .. _._ .. _ •• _.Seattle, Wash. 216 
KFQX Alfred M. Hubh..rd._ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Seattle, Wash. 210 
KFQZ Taft Products Co, .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Hollywood, Calif. 226 
KFRB Hall Bros.. ______ ._. __ .. _ .. _. ___ ._. ________ .. Beeville, Texas 248 

KFRC 
KFRU 
KFSD 
KFSG 
KFTL 
KFUL 
KFUM 
KFUO 
KFUP 
KFUR 
KFUS 
KFUT 
KFVD 
KFVE 
KFVG 
KFVI 
KFVN 
KFVR 
KFVS 
KFVY 
KFWB 
KFWC 
KFWF 
KFWH 
KFWI 
KFWM 
KFWO 
KFWU 
KFWV 
KFXB 
KFXD 
KFXF 
KFXH 
KFXJ 
KFXR 
KFXY 
KFYF 
KFYJ 
KFYR 
KGA 
KGAR 
KGBS 
KGBU 
KGBX 
KGBY 
KGBZ 
KGCA 
KGCB 
KGCG 
KGCH 
KGCI 
KGCL 
KGGN 
KGCR 
KGCU 
KGCX 
KGDA 
KGDE 
KGDJ 
KGDM 
KGDO 
KGDP 
KGDR 
KGDX 
KGDY 
KGDW 
KGEF 
KGEH 
KGEK 
KGEL 
KGEN 
KGEO 
KGEQ 
KGER 
KGES 
KGEU 
KGEW 

Don Lee, Inc _______ ._. ___ ._. _____ ... San Francisco, Calif. 268 
Stephens College._. _____ ._ .. _ .. __ ._. _______ .Columbia, Mo. 500 
Airfan Radio Corp._. _____ . ________ .. _. ___ San Diego, Calif. 246 
Echo Park Evan. Assn .... _ .. _ .. _ .. ___ .Los Angeles, Calif. 275 
c. C. Baxter .......................................... Dublin. Tex. 252 
Thomas Groggan & Bros .... _ •. _____ ._ ... Galveston. Texas 258 
W. D. Corley_ .. _. ___ . __ ._ .. _ .. _ .. _Colorado Springs, Colo. 240 
Concordia Seminary_. ___ ._ .. _ .. _____ ._ .. _. __ St. Louis, Mo. 545 
Fitzsimmons General HospitaL ___________ Denver, Colo. 234 
Peery Bldg. Co., Inc .... _ .. _ .. _ .. _ .. _ .. _ .. _ .. _.Ogden. Utah 224 
Louis L. Sherman.. __ ._. ___________ .. _ .. __ Oakland. Calif. 256 
University of Utah. ____ ._ .. _ .. ______ .Salt Lake City, Utah 263 
Chas. & \V. J. Mc'\Vhinnie __ ._ .. ____ . _____ Venice, Calif. 208 
Benson Broadcasting Corp._. __ .. _. _______ St. Louis. Mo. 240 
First M. E. Church. _________ .. __ . ____ Independence, Kans. 236 
Headquarters Troop, 56th Ca valry ____ Houston, Texas 240 
Carl E. Bagley_. ________ .. _. ________ .. _. ___ Fairmont. :rtfinn. 227 
Olinger Corporation_. _____ ._. __ . __ . __________ Denver. Colo. 244 
Cape Girardeau Battery Sta., Cape Girardeau, 1\-10. 224 
Radio Supply Co .... _ .. _ .. _ .. _ .. _ .... .Albuquerque, N. M. 250 
Warner Bros. Pictures.. _________ ._ .. ____ Hollywood. Calif. 252 
L. E. \VaIL _____ . ______________ . __ . __ San Bernardino. Calif. 278 
St. Louis Truth CenteL __ . __________ . _____ St. Louis. Mo. 214 
F. Wellington Morse, Jr. ___________ . ________ Eureka, Calif. 254 
Radio Entertainments, Inc_ .. ____ .San Francisco. Calif. 250 
Oakland Educational Society ___________ Oakland. Calif. 214 
Lawrence Mott ______________ . ____ . __________ .Avalon, Calif. 211 
Louisiana College._._. __ .. _. __ . __ .. __ . ____ . ____ Pineville, La. 238 
KF\vv Studios. ________ . ____ . _____ . __ .. _ .. _Portland. Ore. 213 
Bertram C. Heller. ______ .. _ .. _. ___ . ___ Los Angeles. Calif. 353 
Service Radio Co. _____________________________ Logan. Utah 222 
Pike's Peak Broadcasting Co. ___________ Denver, Colo. 430 
Bledsoe Radio Company_. __ .. _____________ EI Paso. Texas 242 
R. G. HowelL. ____ . ___ . __ . _______ near Edgewater, Colo. 216 
Classen Film Finishing Co .. _____ ... Oklahoma City, Okla. 214 
Harry l\.I. Costigan. _________ .. _ .. ___________ .Flagstaff. Ariz. 205 
Carl's Radio DeIL._ .. _ .. _ .. _ .. _ .. _ .• _ .. _ ... Oxnard, Calif. 214 
Chronicle Pub. Co. (Portable)_ .. __ ... ____ Houston, Tex. 238 
Hoskins-Meyer. Inc .. ____________________ Bismarck, N. Dak. 248 
Northwest Radio Service Co. ______ . __ ... Spokane, Wash. 341 
Tucson Citizen. ______________ .. _. ____________ Tucson. Ariz. 244 
A. C. Dailey _______ .. ___________________ . ____ Seattle, '\-\lash. 227 
Alaska Radio Co. __ . __ ._ .. ____ .. __ . ____ .K~tchikan, Alaska 229 
Foster Hall Tire Co. ___ ._ .. ________ . _______ St. Joseph. Mo. 349 
Dunning & Taddikofi._._. __ . ______ ._. __ . __ .shelby. Nebr. 203 
George R. Miller _____ . __ .. __________ .. _. ____________ York. Nebr. 333 
C. \\T. Greenley ____ .. _____________ . ___ ._ .. __ ._Decorah. Iowa 280 
Wallace Radio Institute. ____ . ________ .. _.Oklahoma. Okla. 319 
Moore Motor Co._. ___ . __ ._. __ . ________ ... ___ Newark, Ark. 234 
Vlayne HospitaL._ .. _ .. _ .. _ .. _. ______ ._._ ... Wayne. Nebr. 434 
Liberty Radio Sales. _____________ . __ San Antonio, Texas 240 
Louis Wasmer..._ .. _. _____ .. _ .. _. _____ Seattle, \Vashington 238 
Concordia Bdcstg. Co .. __________ ._. ___ Concordia, Kansas 210 
Cutler's Broadcasting Service._. __ ._ .. _Brookings. S. D. 252 
Mandan Radio Ass'n ____ . __ . _________ . ____ Mandan. N. D. 285 
First State Bank._._. __ .. _. __ . ___ ._ .. ________ .. Vida. Mont. 240 
Home Auto Co. ____ .. __ ._. ________ .. ____ Dell Rapids. S. D. 254 
Jaren Drug Co. __ ._ .. _. __ .. _ .. __ ._. ___ ._ .. _ .. _Barrett, Minn. 232 
R. Rathert. ___ ._. _________ ._. __ . ______ ._. __ . __ . __ Cresco. Iowa 203 
V. -G. Koping. ____ ._ .. _. ____ .. _ .. _ .. _____ ._.Stockton, Calif. 217 
C. H. & Henry Garrett. .. ______ ._. ______________ DalIas. Tex. 285 
Boy Scouts of America ______ . _______ . ________ Pueblo. Colo. 261 
Radio Engineers. _____ . _________ ._. ____ .San Antonio. Tex. 240 , 
WilHam Erwin Antony_ .. _._ .. _ .. _ .. _ .. ____ Shreveport. La. 291 ' 
J. Albert LoescL_ .. _ •. _ .. _ .. _ .. _ .. _ .. _ ... Oldham, S. Dak. 210 . 
Frank J. Rist •..... _ .. _ .. _._ .. _ .. _ .. _ •. _ ... Humboldt, Nebr. 242 ~ 
Trinity Methodist Church __ .. _ .. ___ .. _Los Angeles. Calif. 526 
Eugene Broadcast Station ___ . ____ . __ . __ Eugene. Oregon 236 
Beehler Elect. Equipment Co._. __ . __ .. _. _____ Yuma, Colo. 252 
Ernest Vl. Ellison __ . ____ .. _. __ •. _ .• _ .. _ .. -1amestown, N . D. 225 . 
E. R. !rey & F. M. Bowles. _____ .. _ .. _El Centro, Calif. 278 
Raymond D. Chamberlain.. __ .. __ .. Grand Island. Nebr. 270 
Fred W. Herrmann. ________ .. _ .. ____ Minneapolis, Minn. 331 ' 
C. Merwin Dobyna _____ ._ .. _ .. _ .. _ ... Long Beach, Calif. 326 
Central Radio Electric Co .... _____ ._Central City. Nebr. 205 
L. W. Clement ________ .. __ ... ____ ._. __ . ___ Lower Lake, Calif. 222 
City of Fort Morgan __ .. ____ . ___ ... _Fort Morgan, Colo. 256 
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flCFOllEEA' 
. IJlANfJ'ORNEilJ 

are tile heart of 
the circuit-air core 
constiuction- tun­
ed to 1-3 of 1% 
precision- nee No. 
170 for "Wrage bat-
tery tubee--No.l71 

for dry cell tube8. Each $7.00. 

Other VICTOREEN Parta­

RheOBtat.. Large number of tUl'll!! 
of wire------three terminal type. 2, 6, 
1O,20,30ohma. Each $1.20. 

Potentiometers, 200, 400 ohma. $1.50. 
Master Control Unit. A compenrmt­
iug eingle control unit for !!lets lUling 
two or more condensers of eqUAl 
capacity. Price $19.50. Extra con­
deMel'8 $4.50 each. 

Audio Control Unit. Three rheOlltatl! 
of proper ohmage controlling de­
tector and audio tube!!!. Each $4.50. 

.A..k YOW' deal'r or write alrtoH IfIt' 
1lteratua dviDc IIOmplete f!1fOJ1lJatlOD. 

The George W. Walker Co. 
6528 Carnegie Ave., Dept. p. 

Cleveland. Ohio 

Know What You're Missing 
(Continued fron! page 6) 

power Australian amateur stations 
plainly audible in any part of the 
United States. 

The short waves interfere with no 
one. It is not unusual to find a short­
wave station operating in a section 
filled with broadcast receivers without 

larhook_ . 

X-L RADIO LABORATORIES 
2424 N. Uncotn Ave., Chicago. Ill. 

causing complaints. Often the neigh­
bors do not know that the station is 
there. 

There are many purposes that ama­
teur radio might serve which are now 
overlooked; opportunities that chal­
lenge men of visjon. 

Men who have conunon commercial 
interests might easily maintain com­
munication over long distance with 
low-power, short-wave sets installed 
in their homes. They could exchange 
confidential messages with small 
chance of their being intercepted and 
could code them if greater safety 
were required. 

Radio amateurs could serve phil­
anthropies such as the Young Men's 
Christian Association by sending their 
messages across the continent in less 
time than it takes the mail to go from 
New York to Chicago. 

The Boy Scouts of America re­
quires its members to learn the Inter­
national Morse code in order to reach 
the rank of first-class Scout, and a 
merit badge in radio is offered, but 
for lack of technical leadership it sel­
dom gives the Scouts an opportunity 
to put their knowledge of radio to 
practical use. Here and there are 
radio patrols that do interesting stunts 
in the field and at home stations. A 
very little effort would be required 
to increase interest in radio and build 
up a communication system that 
would handle much of the organiza­
tion's correspondence and be of in­
valuable service in emergencies. 

Which idea appeals most strongly 
to a red-blooded man: to sit in the 
old arm chair night a fter night 
merely listening to programs, or to 
be communicating with folks all over 
the country and exerting an influence 
felt around the world You can start 

tA.R1I'lE 
PARTS 
as usual 
specified in 

Crystal Control Quad 
2-No. 10 Tip Jacks ea . .10 

I-No. 2313 Kit 6.00 
I-No. P-3800-60 Re-

sistor (3800 ohms) .95 
I-No. P-2500·60 Re­

sistor (2500 ohms) .75 
I-No. P-3500-60 Resistor 

(3500 ohms) .90 
I-No. P-20,OOO-25 Resistor 

(20,000 ohms) 1.45 
Ask your dealer to show you why 
In Canada: Carter Radio Co. Ltd., Toronto 

X,P, Q,R,M,Z, T! 
An announcement on the average loud speaker, 
may 80Ulld like this; but with the "ENSCO" 3 
foot cone or roll spea,;;:er you hear every word and 
evelY no'te through the heaviest static. 

Kit 
$10 

GENUINE 

"ENSCO" 
Kit 
$10 

Why has "ENSeO" been endorsoo by alllearnng 
magazine!! and the foremost newspape:n!? Be­
cauee--it is the mOl!!t nighly developed big cone 
s.esembly now offered to the public, it rel?roduces 
all frequencies and greatly reducps static. The 
"ENSCO" unit is the only direct-drive unit for 
large cone epeakerl'. 
Manufactured undcr U. S. Patent No. 1630119; 
"ENSCO" Cuehion Drive Parent No. 1163854; 
Cone Diaphragm Patent No. 1003655 and other 
patents pending. 
A.s!emble the "ENSCO" I!opf'aker in leiS than an 
hour. It worke on any set with any power. No 
filters or chokes necessary, 90 to 250 volts without 
protection or 500 volts with transformer. 
Six different types to choose from. Cones beauti­
iully decorated and marked for 8-SSpmbly. Wall, 
pede:!tai or console; all fully described in illue­
trated instruction book. 

Sold under absolute (money back) 
guarantee. 

something today, by securing the parts ,., 
for an amateur transmitter. Direc-
tions come with them and amateur Engineers Service Company 
short-wave apparatus is far simpler 
to assemble than any other kind. 

25 Church St •• New York City 
73 COl'nhill. Boston 

28 E. Jackson Blvd., Chrcago 

(See the blueprint section in this is- Ask your dealer or mail order to nearest office. 

sue.-Editor). ~~dc~g~eb. or4~p:~p~Jn:~~rgo:s.we will 

>There is one thing that never yet 
has been accomplished and any man 
who achieved it would become merce, the police and fire depart­
famous. There never has been a ments, the Red Cross, the Y. M. C. 
complete tie-up between local radio A., the Boy Scouts and other civic 
amateurs and the chamber of com- organizations. 
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KGEY J. W. Dietz .......................................... Denver, Colo. 204 
KGEZ Flathead Broadcasting Assl1.. ____ .. Kalispell, Mont. 353 
KGFB A. G. DunkeL ___ .. _ .. _ .. _ .. _ .. _ .. __ .. _ .. _ .. .lowa City, la. 224 
KGFF Earl E. Hampshire. ___ ______ .. __________________ .. Ahoa, Okla. 205 
KGFG Full Gospel Church. .. _ .. _ .. _ .. _ .. _.oklahoma City, Okla. 384 
KGFH Frederick Robinson ... _______ .. ____ .. _.La Crescenta, Calif. 219 
KGFI I\'1. L. Eaves ... ____ .. _ .. _ .. _ .. ________ .Fort Stockton, Texas 220 
KGFJ Ben S. J\.·1cGlasharL _________ .. _ .. _ .. _.Los Angeles, Calif. 216 
KGFK Kittson County Enterprise.. ___ .. _ .. _ ... Hallock, Minn. 224 
KGFL Trinidad Broadcasting Co ________________ Trinidad, Colo. 222 
KGFM Geo. W. Johnson ... _ .. _ .. _ .. _ .. _. __ .. _ ..... Yuba City. Calif. 450 
KGFN Haraldson & Thingstad.. ___ .. ___ ..Aneta, North Dakota 222 
KGFP Mitchell Broadcast Co. __________ Mitchell, South Dakota 263 
KGO General Electric Co. _______ . __ . _____________ Oakland, Calif. 361 
KGRC Gene Roth & Co. ___________________ . __ San Antonio, Texas 315 
KGRS Gish Radio Service ________________________ .Amarillo, Tex. 234 
KGTT Glad Tidings Tabernacle, Inc _______ San Francisco, Cal. 207 
KGU l\.'larion A. Mulrony _________________ . ___ Honolulu, Hawaii 270 
KGW Oregonian Publishing Co. ___________________ Portland, Ore. 491 
KG Y St. Martins College. .. _ .. _ .. _ .. _ .. ____ .. _ ....... Lacey, Wash. 278 
K.HJ Times-l\'firror Co .. _________ . ____________ Los Angeles, Calif. 405 
KHQ Louis \\-asmer ____________________ ._. ______ .5pokane, \'"ash. 394 
KICK Atlantic Automobile Co ________________________ .Anita, la. 273 
KJBS J. Brunton & Sons Co _____________ San Francisc, Coalif. 220 
KJR Northwest Radio Service Co _______________ Seattle, \Yash. 384 
KKP City of Seattle, Harbor Dept. ____________ ._Seattle, \rash. 261 
KLDS Reorganized Church of Jesus Christ, Independence,l\lo. 441 
KLIT Lewis Irvine Thompson ___________________ PortIand, Ore. 380 
KLS \Varner Brothers.. ____________________________ Oakland, Calif. 250 
KLX Tribune Publishing Co _____________________ Oakland, Calif. 508 
KLZ Reynolds Radio Co. __________________________ Denver, Colo. 384 
KMA May Seed & Nursery ___________________ Shenandoah, Iowa 461 
KMED W. J. Virgin. . ____ .. _ .. ___ _ . __ .. _ ... _ .. _ ... Medford. Ore. 250 
KMIC J. R. Fouch. . . ..... lnglewood. Calif. 261 
KMJ Fresno Bee ______________________ _______________ .Fresno, Calif_ 234 
KMMJ M_ 1\1. Johnson Co. __________________ Clay Center, Nebr .. 229 
KMO Love Electric Co ___________________________ Tacoma, \-Yash. 250 
KMOX Yoice of St. Louis ___________________________ St. Louis, Mo. 280 
KMTR Radio Corp .... _ .. _ .. _._ .. _ .. _ .. _ .. _ .. _ ... Hollywood. Calif. 379 
KNRC C. B. Juneau. .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Santa Monica. Calif. 238 
KNX Los Angeles E xpress.. _________________ Los Angeles, Calif. 337 
KOA General Electric Co _________________________ Denver, Colo. 322 
KOAC Oregon Agriculture College. _____________ Corvallis, Oreg_ 280 
KOB N. l\Iex. College of Agric. ______ .5tate College, N. Mex. 349 
KOCH Omaha Central High SchooL _____________ Omaha, Neb. 258 
KOCW Oklahoma College for \Vomen. ________ Chickasha, Okla . 270 
KOIL 1\Iona :evIotor Oil Co. ________________ Council Bluffs, Iowa 304 
KOIN KOIN, Inc __ .. _ .. _ .. _. ___ .. _ .. _ .. _ .. _ .. _ ... Portland. Ore. 319 
KOLO Gerald K. Hunter __________________________ Durango, Colo. 355 
KOMO Fisher's Blend Stat ion, Inc. ________________ Seattle, \\'ash. 307 
KOWW Frank A. Moore ..... _ .. _ .. _ .. _ .. _ .. _ ... \\'alla \\·alla. Wash. 285 
KPCB Pacific Coast Biscuit Co. ________ __________ Seattle, \Yash. 521 
KPJl\.l \Vilburn Radio Service. ___________________ _ Prescott, Ariz. 214 
KPNP Central Radio CO ____________ ______________ l\Iuscatine, Iowa 256 
KPO Hale Bros., Inc ___________ __ ____________ San Francisco, Calif_ 428 
KPPC Pasadena Presbyterian Church. ______ Pasadena, Calif. 229 
KPRC Houston Prin ting Co ___ __ _________________ Houston, Texas 297 
KPSN Star-News ___________________________________ Pasadena, Calif. 316 
KQW First Bapt ist Church _________ ____________ .. San Jose, Calif. 333 
KQV Doubleday-Hill Electric Co __ ___________ Pittsburgh, Pa. 353 
KRAC Caddo Radio Club _______________ ___________ Shreveport, La. 220 
K.RE Berkeley Da ily Gazette. _________________ Berkeley, Calif. 256 
KRLD Dallas Radio Laboratorie5. ________________ Dallas, Tex. 337 
KRLO Freeman Lang & A. B. Scott..._ .. _.Los Angoles. Calif. 440 
KROW Oregon Broadcast Co _____________________ . __ Portland, Ore_ 231 
KROX N. D. Brown. .. _._ .. _._ .. _ .. _ .. _ .. _ .. _ .. _ ... Seattle. Wash. 265 
KRSC Radio Sales Corp .. ___ __________ __ ______________ Seattle, " rash. 500 
KSAC Kansas State Agricultural College __ Manhattan, Kans. 341 
KSBA \V. G. Patterson ____________________________ __ Shreyeport, La. 261 
KSD Pulitzer Publishing Co. _____ . __ . __________ .5t. Louis. Mo. 545 
KSCJ The JoumaL _______________ _________ ______ Sioux City, Iowa 261 
KSEI Broadcasting Association __________ . ______ Pocatello, Idaho 261 
KSL Radio Service Corp _______________ Salt Lake City, Utah 300 
KS?l.lR Santa ~Iaria Valley Railroad __ _____ Santa Maria, Calif. 283 
KSO Berry Seed Co. _________________ ________ _____ Clarinda, Iowa 405 
KSOO Sioux Fa lls Bdcst. Ass'n _________________ Sioux Falls, S. D. 219 
KTAB Associated Broadcasters ______ . ___________ Oakland, Calif. 303 
KTAP Robert B_ Bridge. .. ____ .. _ .. ________ 5an Antonio, Texas 263 
KTBI Bible Institute. __ _ .. _. _________________ __ Los Angeles, Calif. 294 
KTBR M. E . Brown _______ _______ __ _________ __ ____ ____ Portland, Ore. 263 

KTCL An,er. Radio Tel. CO ..••• ••••.•.. _ .• _ .. _ ... Seattle. Wash. 306 
KTHS New Arlington HoteL _________________ Hot Springs, Ark. 375 
KTNT N_ Baker _________ .. ________________________ I\'luscatine, Iowa. 333 
KTRL Technical Radio Lab •..... _ ...... __ Midland Park. N. J. 280 
KTUE Uhalt EIectric.. ______ . ______________________ Houston, Texas 263 
KTW First Presbyterian Church _________________ .5eattle, \Vash. 454 
KUJ Puget Sound Broadcasting Co. _____________ Seattle, \Vash. 352 
KUOA University of Arkansas ________________ FayetteviIle, Ark. 300 
KUOl\1 University of l\Iontana _________________ Missollla, Mont. 375 
KUSD University of South Dakota ___________ Verrnillion, S. D. 278 
KUT University of Texas ________________________ .Austin, Texas 273 
KVI Puget Sound Broadcasting Co ________ Tacoma, Wash. 345 
KVOO Southwestern Sales Corp ___________________ Bristow, Okla. 375 
KVOS L. Kessler _________________ -. ______________________ Seattle, 'Wash_ 333 
KWBS Schaeffer Mfg. Co .... _ .. _ .. _ .. _ .. _ .. _ .. _ ... Portland. Ore. 201 
K\VCR H. F. Parr ________________________________ Cedar Rapids, Iowa 296 
KWG Portable \Vireless Telegraph Co _______ Stockton, Calif. 248 
KWKC \Vilson Duncan Studio5. _____________ Kansas City, Mo. 236 
KWLC Luther College ________________________________ Decorah, Io~a 428 
KWSC State College of \Vashington _____________ Pullman. Wash_ 349 
KWTC J. W. Hancock. ___ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Santa Ana. Calif. 263 
KWUC \"estern Union College _____________________ Le Mars, Iowa 252 
K\VWG Chamber of Commerce. _______________ Brownsville, Texas 278 
KXL KXL Broadcasters ___________________________ Portland, Ore. 400 
KYA Pacific Broadcasting Corp. ________ .5an Francisco, Calif. 400 
KYW \Vestinghouse Electric & Mfg. Co __________ Chicago, III. 535 
KZM Preston D. Allen._ .. _ .. _ .. ________ ._ .. _ .. _ ... Oakland. Claif. 240 
WAAD Ohio Mechanical Institut'e _____________ Cincinnati, Ohio 258 
WAAF Chicago Daily Drovers JournaL ___________ Chicago, III. 278 
WAAl\.-l Isaiah R_ NelsoIl. _____________________________ Newark, N. J- 263 
WAAT F. V. Bremer. ____ .. _ .. _ .. _ .. _____ ._ .. _ .. .Jersey City, N. J. 234 
W AA W Omaha Grain Exchange. _________________ Omaha, N ebr. 384 
WABB Harrisburg Radio Co ______________________ Harrisburg, Pa. 204 
\VABC Atlantic Broadcasting Corp. ___________ New York, N. Y. 316 
WABF Markle Broadcasting Corp. _____ _______ Pringleboro, Pa. 1280 
\VABI 1st Universalist Church _______________________ Bangor, Me. 270 
\VABO Hickson Electric Co., Inc _____________ Rochester, N. Y. 278 
\V ABP Keystone Broadcast Co. ________________ Philadelphia, Pa, 278 
\VAB Q Keystone Broadcasting Co ___________ Philadeiphia, Pa. 261 
WABR Scott High SchooL_._ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Toledo. Ohio 341 
WAB\V College of Wooster ___________________________ \Vooster, Ohio 207 
WABX Henry B. joy ________________________ Mt_ Clemens, IHich. 246 
WABY John Magaldi. Jr._ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Philadelphia, Pa. 242 
\VABZ Colis Place Baptist Church. ___________ New Orleans, La_ 275 
WADC Allen T. SimmonL ____ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. .Akron. Ohio 258 
\VAFD Albert P. ParfeL _____________ ________________ Detroit, Mich. 240 
WAGM R. L. MilleL ___ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Royal Oak. Mich. 225 
WAGS \Villow Garage, ]nc. __________________ Sommerville, Mass. 250 
\VAIT A. H_ \Vaite & Co __________________________ Taunton, Mass. 229 
\VAIU American Insurance Uniofl. ____________ Columbus, Ohio 294 
WALK Albert A. Walker .. ______ . __ .............. _. __ .Bethayres. Pa. 204 
\VAMD Raddison Radio Corp _________ _______ l\>Iinneapolis, :LvIinn. 244 
\VAOK A. H. Andreasen_____________ _ __ Ozone Park, N_ Y. 248 
\VAPI Alabama Polytechnic ]nstitllte ___________ .Auburn, Ala. 461 
WARC American Radio & Research ______________ Medford, ~lass_ 261 
WARS Amateur Radio Specialty Co. _____ ___ ______ Brooklyn, N. Y. 252 
WASH Baxter Laundry Co _________________ Grand Rapids, :Mich. 256 
WATT Edison Elec. ]llum. __________ ____ ________ __ _______ Boston, ~lass. 204 
WBAA Purdue University ___________________ \\T. Lafayette, Ind. 273 
WBAK Pennsylvania State Police ________________ Harrisburg, Pa, 275 
\VBAL Consolidated Gas & Power Co __________ Baltimore, Md. 246 
WBAO James l\-lilliken University ___________________ DecatUT, Ill. 270 
WBAP CalJ-er Publication, Inc. _________________ Ft. \Vorth, Tex. 476 
WBAW Waldrum Drug Co .... _ .. _ .. _ .. _ .. _ .. _ .. _.Nashville. Tenn. 236 I 
\VBAX John H. Stenger, Jr _________ _____________ \Vilkes-Barre, Pa. 256 
WBBC Brooklyn Bdcstg. Corp .... _ .. _ .. _ .. _. ___ .. Brooklyn, N. Y. 268 
\VBBL Grace Covenant Presbyterian Church __ Richmond, Va_ 229 
WBBM Atlass Investment ____________________________ Chicago, ]11. 225 
WBBP Petoskey High SChooL ______ .. _ .. _ .. _ ... Petookey, Mich. 238 
WBBR People's Pulpit Assoc .... _ .. _ .. _____ . __ .. _ ... Rossville. N. Y. 416 
WBBW Ruffner Junior High SchooL ________________ Norfolk, Va. 222 
WBB Y Washington Light Inf... ..... _ .. _ .. _ .. _ ... Charleston. S. C. 500 
WBBZ C. L. CarreIL_._ .. _ .. _ .. _ .. _ ..... __ ................ Chicago. Ill. 204 
\VBCN Foster & MacDonneIL ______ __________________ .Chicago, 111. 266 
WBES Bliss Electrical SchooL __ ____________ Takoma Park, Md. 222 
\VBET Boston Transcript Co _______________________ Boston, Mass. 394 
WBKN Arthur Faske ............................ Brooklyn. New York 248 
WBMC Malbrook Co .... _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Woodside. N. Y. 294 
WBMH Braun's Music House _________________________ Detroit, Mich. 353 
WBMS G. J . Schowerer ___________ ___ __ _____ North Bergen, N. J. 224 
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Graphs Show Resistor 
Resistance Values F E\V radio enthusiasts recognize 

or even realize the relationship 
between milliamperes, ohms and 
watts. Consequently, resistors are 
often incorrectly applied, r esulting in 
serious overload a,nd early break­
down, with the cause remaining an 
unsolved mystery to the layman al­
though it may be perfectly plain to 
the electrical and radio engineers with 
their knowledge of the mathematics 
of the thing and the ability to figure 
it out for themselves with the hard­
working slide-rule. 

It will be noted that the first curve 

TRANSMITTING 
APPARATUS 

A Complete Stock at 
"Chi-Rad" 

In addition to our regul ar 
broadcast apparatus we carry , 
a "ery good stock of trans- i 

formers , chokes , grid leaks, 
high test condensers, etc., for 
transmitting purposes. 

NEW SHORT-WAVE COILS 

Specially built by "Chi-Rad·'. 
Write for descriptive bulletin 
and catalog. Dealers and set­
builders please use business 
letterhead when writing for 
discount.s. 

CHICAGO RADIO 
APPARATUS CO. 
415 So. Dearborn St., 

Dept. RA, Chicago 

sheet or graph covers a resistance 
range of from O. to 10,000 ohms, and 
also from O. to 100,000 ohms, while 
the second covers a range of from 
O. to 100,000 ohms, and also from 
o to 10 megohms. Otherwise, both 
graphs cover the same ground. Fur­
thermore, it will be noted that if the 
resistan ce be considered in ohms, in­
stead of megohms, then the 'reading 

for milliamperes is taken fro111 the 
left-hand margin, while if the resis­
tance is considered in megohms, then 
the reading for milliamperes is taken 
from the right-hand margin. 

It is interesting to note the corre­
spondence between current, resis­
tance and wattage. Thus the 5-watt 
curve starts off with a Cl1rrent 0 f 70 
milliamperes at 1,000 ohms resis­
tance, and drops down in a broad 
swing to 22 Y; milliamperes at 10,000 
ohms. 

CARTER 
PARTS 

Largest Line of Up-to-date 
Radio Products Made 

Specified in all Popular Circuits 

COMPLETE LINE OF 
Jacks 
Plugs 
Potentiometers 
Jack Switches 

Resistors 
Adapters 
Fil. Switches 

Receptacle 
Outlets 

110 Volt Switches Pilot Lights 
Rheostats with or without 

Filament Switch 
Volume Controls with or without 

Filarnent Switch 
Voltage Controls for "S" Battery 

Eliminators 
New Line of Fixed Condensers 

Each part is developed from originol 
research, it is original in design, new 
in conception and built to lTIeet 
a specific requirement. 

In Canada: Coutu Rlildio Co., Limited, Toronlo 
Offlces in Principal Cities of the World 

ROYALTY VARIABLE 
HIGH RESISTANCES 

The accuracy and dependability 
of these quality resistances un_ 
der all conditions encountered 
in radio is almost uncanny. 
For this reason they are the 
choice of leading radio experts. 

I-Resistance element not 
iInpaired by mechanical 
wear. 

2-Same resistance always 
obtained at same point. 

A range for every purpose, des­
ignated A to 11. Type E $2.00. 
All other types $1.50. Write 
for free hook-up circular. 

At your dealers 
175 Varick St., N. Y. C. 
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, 
MEN INTERESTED IN RADIO ~~~, m~;:,;, f~; 
full time. Give a service to radio owners and 
autoists. No machines. no equipment. Something 
all need once a month anyhow. 
EVENINGS ALONE PAY YOU SEVERAL DOL­
LARS EACH-full time much better. No technical 
knowledge required-we teach everything. Enclose 
25c for sample to try and full detail!!. Anf!o 1ndu.G_ 
tries, Dept. 11 , GrosEe lie, Mich. 

Please Mention Radio Agtl vVhen Writing to Advertisers. 
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WBNY Baruschrome Corp ____________ __________ New York, N. Y. 297 
WBOQ Atlantic Bdcst. C9rp _________________ Richmond Hill, N. Y. 236 
WBRe Birmingham Broadcasting Co __ ... _ ... Birmingham, Ala. 248 
WBRE Baltimore Radio Exchange. ________ . __ Wilkes-Barre, Pa. 231 
WBRL Booth Radio Laboratories.. _______ •. _. __ . __ Tilton, N. H. 420 
WBRS Universal Radio Mfg. Co ....... _ .. _ .. _ ... Brooklyn. N. Y. 248 
WBSO Babson's Statistical Org.. _________ Wellesley Hills, Mass. 242 
WBT Charlotte Chamber of Commerce ______ Charlotte, N . C. 275 
WBZ Westinghouse Elect. & Mfg. Co _____ Springfield. Mass. 333 
WBZA Westinghouse Elect. & Mfg. Co. ___ .. _ ... Boston. Mass. 333 
WCAC Connecticut Agricultural College ...... Mansfield, Conn. 331 
WCAD St. Lawrence University _____ . ________ . __ .. _Canton. N. Y. 263 
WCAE Kaufman & Baer Co ___ . _______________ .. _._.Pittsburgh, Pa. 461 
WCAH C. A. Entrekin .................................. Columbus. Ohio 265 
WCAJ Nebraska Wesleyan University ___ University PL, Nebr. 254 
WCAL SI. Olaf CollegL __ .... _ .. _ .. _ .. _ .. _ .. _ ... Northfield, Minn. 337 
WCAM City of Camden ... _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Camden. N . J 337 
WCAO Monumental Radio Inc ______________ . ____ Baltimore, Md. 275 
WCAR Southern Radio Corp __ .. __ . __ . ____ · __ .5an Antonio, Texas 263 
WCAT School of Mines ......... _ .. _ .. _ .. _ .. _ ... Rapid City. s. Dak. 240 
WCAU Universal Broadcasting Co _______ ________ Philadelphia, Pa. 278 
WCAX University of Vermont. ____________________ Burlington. Vt. 250 
WCAZ Carthage Colleg" _______ .. _ .. _ .. _ .. _ .. _ .. _ ... Carthage, Ill. 246 
WCnA Charles W. Heimbach ____ . ______ ._. __ . __ ._.Allentown. Pa. 254 
WenD Wilbur Glenn Voliva ________________________________ Zion, Ill. 345 
WCBE Uhalt Radio Co __________________________ New Orleans, La. 263 
WCBH University of Mississippi. ___________ .. __ ._Oxford. Miss. 242 
WCBM Hotel ChatealL ___________________ . __ . __ . __ Baltimore, Md. 229 
WCBR C. H. Messter. ___________________________ Providence, R. L 201 
WCBS H. L. Lewing_... _____ ._ ............. Springfield. Ill. 244 
WCCO Washburn-Crosby Co ___ . ______ ._. __ .. __ ._ .. .Anoka. Minn_ 416 
WCFL Chicago Fed. of Labor. _____ .. _ .. _ .. _ .. _ ... Chicago. Ill. 492 
WeFT Knights of Pythias Home _________ ___ Tullahoma, Tenn. 252 
WCGU C. G. Under..._ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Lakewood. N. J. 351 
WCLO C. E. Whitmore ______ . ________________ ... Camp Lake, Wis. 231 
WCLS WCLS Ine .... _ .. _ .. ____ ._ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. Joliet. Ill. 214 
WCMA Cu1ver Military Academy. ___________________ Culver, Ind 285 
WCOA City of Pensacola __ .. ____ . __ .. __ . _____ . _______ Pensacola. Fla. 252 
WCOC Crystal Oil Co .... _ .. _ .. _ .. _ .. _ .. _ .. _ ... Columbus. Miss. 265 
WCOM 172nd Field Artillery ..... _ .. _ .. _ .. _ .. J\1anehester. N. H. 252 
WCOT Jacob Conn ........... _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Olneyville. R. I. 265 
WCRW ,flinton R. White._ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ •• _ ... Chicago. Ill. 394 
WCSH Congress Square Hotel Co ___ _____ __ . ___ Portland, :M~ine sea 
WCSO Wittenberg College_ ...... _._. __ . ___ ._ .. _ .. .5pringfield, Ohio 248 
WCWK Chester W. Keen ___________ .. _ .. __ ._. __ Fort Wayne. Ind. 234 
WCWS Bridgeport Bdcst. Sta._ ....... _. __ ____ ._._Bridgeport. Conn. 204 
WCX Detroit Free Press ______ .. _ .. ____ .. __________ Pontiac, Mich. 517 
WDAD Dad's Auto Accessories. Inc. _________ . __ Nashville, Tenn. 225 
WDAE Tampa Baily Times .. __________________________ .Tampa, Fla. 273 
WDAF Kansas City Star __ ._ .. __ . __ . __ ._. __ . ___ ._Kansas City, Mo. 366 
WDAG J. Laurence Martin_ .. _ .. __ ._. __ . __________ .Amarillo, Texas 263 
WDAH Trinity Methodist Church. _______________ EI Paso, Texas 268 
WDA Y Radio Equipment Corp __ __________________ Fargo, N. Dak. 261 
WDBE Gilham Electric Co., Inc. ___________________ ___ Atlanta. Ga. 270 
WDBJ Richardson Wayland Elec. Corp. __________ Roanoke, Va. 229 
WDBK Bdcst Co __ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Cleveland. Ohio 227 
WDBO Rollins College _____________________________ Winter Park, Fla. 239 
WDBZ Kingston RadioClub __________________ ._ .. _Kingston, N . Y . 232 
WDEL Wilmington Elec. Specialty Co .. ______ Wilmington, Del. 265 
WDGY Dr. George W. Young ____ . _____ _______ Minneapolis, Minn. 263 
WDOD Chattanooga Radio Co., Inc_ .. _____ Chattanooga,Tenn. 256 
WDRC Doolittle Radio Corp. ____ _____ _______ .New Haven, Conn. 268 
WDWF Dutee Wilcox Flint, Inc •. __ . __ .. _ .. _ ... __ ._Cranston, R. I. 441 
WDWM Radio Industries Broadcast Co ______ .. Newark, N. J. 280 
WDXL WDXL Radio Corp ____ .. _ .. _ .. _ .. _ .. _ .. _ ... Detroit. Mien. 297 
WDZ J. L. Bush.. ... _ .. _ .. _ ...... __ ._ .. _ .. _ .. _ .. _ .. _ .. _ ... Tuscola. Ill. 278 
WEAF National Broadcasting Co _______ _____ New York. N . Y. 491 
WEAl Cornell University ______ . ___________ _________ . .lthaca, N . Y. 254 
WEAM Bor. of N. Plainfield ..... _ .. _ .. _ ... North Plainfield, N. J . 261 
WEAN The Shepard Co .. _. __ . ________ . __ · __________ Providence, R. 1. 366 
WEAO Ohio State University ________ . ___ ._ .. ____ Columbus, Ohio 294 

I WEAR Willard Storage Battery Co. ____ .. _______ Cleveland, Ohio 389 
WEAU Davidson Bros. Co _______________________ .5ioux City, Iowa 275 
WEBC Walter Cecil Bridges. ___________________ .. _. __ Superior, Wis. 242 
WEBE Roy W. Waller. _____ .. ______ ____ .. _______ ._Cambridge, Ohio 234 

I WEBH Edgewater Beach HoteL. ... __ . ___ ._. _________ .. Chicago, 111. 370 
WEBJ Third Avenue Railway Co. ________ . ____ New York, N. Y. 273 
WEBL R. C. A. Show (Portable). ___ .. _ .. _ ... New York. N. Y. 226 
WEBQ Tate Radio Corp .... _ .. __ ._ .. _ .. _ .... _ .. _ .. _ ... Harrisburg. Ill. 225 
IWEBR H. H. HowelL.. .... _ .. _ .. _ .... _ .. _ .. _ .. _ .. _ ..... Buffalo. N. Y. 244 

WEBW Beloit COllege. .. _ .. _ .. _ .......... _ .. _ ............ _ ..... Beloit. Wis. 268 
WEDC E. Denemark Station. ______ . __ . ____ . ___________ Chicago, Ill. 250 
WEEI The Edison Elec. Illuminating Co_ ... _ .. _ ... Boston. Mass. 349 
WEHS A. T. Becker _____ .. ______________ . _______ . ______ Evanston, Ill. 242 
WEKD Foulkrod Radio Engineering Co. ____ Philadelphia, Pa. 250 
WEMC Eman uel Missionary College. __ . __ Berrien Springs, Mich. 316 
WENR All-American Radio Corp. ______________ . ________ Chicago, Ill. 266 
WEPS Matheson Radio Co., Inc. _____________ Gloucester, Mass. 294 
WEW St. Louis University ________ . ____ .. __ ._ .. _ ... St. Louis, Mo. 360 
WFAA Dallas News & Dallas Journal... ...... _ .. _ ... Dallas. Tex. 476 
WF AM Times Publishing Co ... _________________ . ___ St. Cloud, Minn. 273 
WFAV University of Nebraska_. ___________ ________ Lincoln, Neb. 270 
WFBC First Baptist Church. ____ ._ .. __ . __________ Knoxville, Tenn. 255 
WFBE Garfield Place Hotel Co. __ . ____________ .Cincinnati. Ohio 232 
WFBG The Wm. F. Gable Co ... _ .. _ .. ____ . __ .. _ .. _ .. .Altoona. Pa. 278 
WFBJ St. John's University _____ ._ .. ______ __ ___ Collegeville, Minn. 236 
WFBL The Onondaga Co ...... __________ ... _._._ .... .syracuse, N. Y. 252 
WFBM Merchants Heat & Light Co ____________ Indianapolis, Ind. 268 
WFBR Fifth Infantry National Guard. ___________ Baltimore, Md. 254 
WFBZ Knox CoIlege. .. _ .. _ .. _ .. _ .. _ .. _ ...... _ ...... _ ... Galesburg. Ill. 254 
WFCI Frank Crook, Inc. ____ .. _. __ .. ____________ Pawtucket, R. I. 258 
WFDF F_ D. Fallain... _______ . ___ ._ .. _ .. _____________ .- _______ Flint, Mich. 234 
WFHH Fort Harrison HoteL _____ .. _. ______ . _______ Clearwater, Fla. 353 
WFI Strawbridge and Clothier __________________ Phiiadelphia, Pa. 394 
WFIW The Acme Mills, Inc. ____ _______________ Hopkinsville. Ky. 357 
WFKB Vesta Battery Corp. ________ . __ . _______________ Chicago, Ill. 217 
WFLA Boca Raton Radio Corp __ :... _____________ Boca Raton. Fla. 440 
WFRL Flatbush Radio Labs. _________ __ . ___ ._. _____ Brooklyn, N. Y. 205 
WGAL Lancaster Elec. Supply & Const. COo_Lancaster, Pa. 248 
WGBB H_ H. Carman __________ . __ .. _ .. ________________ Freeport, N_ Y. 244 
WGBC First Baptist Church _________________ ._ .. _Memphis, Tenn. 278 
WGBF Fink Furniture Co. _____________ -=-____________ Evansville, Ind. 236 
WGBI Scranton Broadcasters, Inc. ________________ Scranton, Pa. 240 
WGBS Gimbel Brothers __________ .. ______ ._ .... Astoria, L. 1., N. Y. 316 
WG BU Florida Cities Finance Co. ____ Fulford By-The-Sea, Fla. 384 
WGBX University of Maine ________________________________ Orono, Me. 234 
WGCP May Radio Broadcast Corp ... _ .. _ .. _ ....... Newark. N. J. 252 
WGES Oak Leaves Broadcasting Corp .. _. ___ . ____ . __ Chicago, 111. 319 
WGHP G. H. Phelps. .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ..... Detroit. Mich. 270 
WGL International Broadcasting Corp. ____ New York, N. Y. 416 
WGM Verne and Elton Spencer.. ________ . ___ ._ ..... Jeanette, Pa. 270 
WGMU Atlantic Bdcst. Co ............... _ ........ _New York. N. Y. 204 
WGN The Tribun"_ .. _ .. _ ........ :._ .. _ .. _ .. _ .......... _ ... Chicago. Ill. 303 I 

WGR Federal T. and T. Co ........ _ ...... _ .. _ .. _ ..... Buffalo. N. Y. 319 
WGST Georgia School of Technology ____ . ______ ._ .. .Atlanta, Ga. 270 
WGWB Radiocast Corporation _____ .. _ .. ____ . __ ... Milwaukee, Wis. 384 
WGY General Elec. Co .... _ .. _ .. _ .. _ .. _ .. _ ..... Schenectady. N. Y. 379 
WHA University of \Visconsin __________________ . ____ Madison, Wis. 535 
WHAD Marquette University ________ .. __ .. _ .. _._ .. Milwaukee, Wis. 275 
WHAM Stromberg-Carlson Tel. Mfg. Co._ .. _. __ Rochester, N. Y. 278 
WHAP W. H. Taylor Finance Corp._. __ .. ______ N ew York, N. Y. 431 
WHAR F. D. Cooks S,nL_ .. _ ...... _ .. _ .. _ ..... Atlantic City. N. J. 275 
WHAS Courier-Journal & Louisville Times_ ... Louisville, Ky. 400 
WHAZ Rensselaer Polytechnic Institute __ ._ .. __ . ___ Troy, N. Y. 379 
WHB Sweeney School Co. ______________________ Kansas City, Mo. 366 
WHBA C. C. Shaffer..._ .. _. __ .. _ .. _ .. _ .. _ .. _ ...... _ ..... Oil City. Pa. 250 
WHBC Rev. E. P. Graham.. _______ . ____ .. ______ .... _ .. _Canton, Ohio 254 
WHBD Chamber of Commerce. .. _. ___ . _______ Bellefontaine, Ohio 222 
WHBF Beardsley Specialty Company ___ . __ _____ Rock Island, Ill. 222 
WHBL C. L. CarrelL.... . .......... _ .. _ ... Chicago. Ill. 204 
WHBM C. L. Carrell... ................................ _ .. _ .. _ ... Chicago. Ill. 204 
WHBN First Ave. Methodist Church ______ St. Petersburg, Fla. 238 
WHBP John'stown Automobile Co ... __ .. __ ._ ... _.Johnstown, Pa. 256 
WHBQ WHBQ, Inc •.. __ .. _ .. _ .. _. __ .. _ .. _ .. _. __ ... Memphis, Tenn. 232 
WHBR Popular Radio Shop. ____ . __ . _____ _________ Memphis, Tenn. 316 
WHBU Citizens Bank ___ . ___ .. _ .. __ .. _. ____________ ._._._ . .Anderson, Ind. 219 
WHBW D_ R. Kienzle._. ____________________________ Philadelphia, Pa. 216 
WHBY St. Norbert's College. __________________ West de Pere, Wis. 250 
WHDI W. H. Dunwoody Institute __ . __ ._ .. _Minneapolis, Minn. 278 
WHEC Hickson Electric Co., Inc .... _____ ._ ... __ Rochester, N. Y. 258 
WHFC Triangle Broadcasters ______________ __________ ___ Chicago. Ill. 258 
WHK The Radio Air Service Corp __ ._._ .. __ . ____ Cleveland, Ohio 273 
WHN George Schubel.._ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... New York. N. Y. 361 
WHO Banker's Life Co. ____ . __ .. _. ___ . __ ._ .. _. ____ Des Moines, Ia. 526 
WHOG Huntington Bdcstrs. Assn ____________ Huntington. Ind. 242 
WHT Radiophone Broadcasting Corp. _________ ___ Deerfield, III. 238 
WIAD Howard R. Miller..._ .. _ .. _ .. _ .... _ .. _ .. _ ... Philadelphia. Pa. 234 
WIAS Home Electric Co_. _________ ... _____ . __ ._ ... Burlington. Iowa 254 
WIBA Capital Times-Strand Theatre.. ___ .. __ .. !Madison. Wis. 236 
WIBG St. Paul's Protestant E . Church ... _ ... Elkins Park, Pa. 22l 



Make Old Fords Run Like New 
Once a Ford car is equipped with the "DYNAMO," the Timer can be 
forgotten-the only thing that will prevent forgetting it will be the 
noticeable improvement in the running of the car. More power, 
more mileage, instant starting, amazing pick-up, are only a few of 
the features that will make any Ford owner a "DYNAMO" booster 
after he once uses this new Timer. 

Guaranteed for Life of Ford Car 

To aid our agents we have arranged 11 plan 
that provides them with a Free Sample so 
they can equip their own car or carry it 
{or demonstration purposes, The unique 
principles of this wonderful Timer will 
make themselves apparent to any Ford 
owner after a minute's examination. 

Remember, every Ford owner in your territory, sooner or later, is 
going to have to buy a new Timer. Why not be the one to sell him a 
Dynamo Timer backed with our actual guarantee for the life of the 
car? 

Get Territory Quick 
Territory is going fast. Our agents can easily make S5,OOO, $6,000 
and even $10,000 a year. Spare time workers make 820 to $30 a day. 

If you want to get in on this big money , investigate now. 
Big Money for You! 

The money-making possibilities of a DYNAMO 
TIMER agent are absolutely unlimited . especially with 
the sales helps and backing we give our roen. JOHN 
KABLE made 8200 in less than 10 d ays. Many others 
are ma.king big profits also. There is no reason why 
you, too. cannot get into the big-money class the 
same as John Kable and these others. 

Ryan from Washington says: " I wouldn't take $25 
for my Timer if I couldn't get anothcr. I sold three 
in ten minutes." 

~: i:,!,a'i~t ll~lddl0uTi:e~ni~el!t~ ~~~:'~nd~~ !:-dtrnn~ 
you aD order for more, but they won't last long." 

There is no sa.les resistance for the Dynamo Timer agent. 
Our agent.5 everywhere are meeting with the same e8.Se in 
selling as Ryan and BerLon. You, too, will find it easy to 
sell the Dynamo Timer. Send the coupon now. 

DYNAMO TIMER CO 426·1164 Eleven1h St. 
• MILWAUKEE, WIS. 

NOW IS THE TIME TO ACT! 
Don't let some friend or neighbor in your territory beat you 
to it. Send in the coupon Today for Free Sample offer 
and particulars of our big money-making proposition. 

~14j}**t4*Zfi·*tler : 
DYNAMO TIMER CO., 426-1164 Eleventh St., Milwaukee, Wis. I ' 

Gcntlemen: I want to get in on the big JDoney to be made with YOUl' 
new DYNAMO TIMER. Without obligation, rush me particulars of 
your territory plan and FREE SAl\:IPLE offer. 
Namc ____ • ____________________ . __________ ._. _________ ._ ...... _ .. ____ ____ _ 

Local Address 
City ______ . __ .. __ .. ___ . ____________________ _______ .. _ ... _. __ _ ._ . ___ . 

State .................................................... .. 

Please Mention Radio Age When Writing to Advertisers. 
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WIBI Frederick B. Zittell, Jr _______________ Flushing, L I., N. Y . 219 " rLBH Joseph J. Lombardi. _____________________ Farmingclale, N . Y. 221 
WIBJ C. L. CarrelL. __________________ • _____________________ Chicago, 111. 204 WLBI Legion Broadcasters, Inc .. _. __ . ___ ._East \Venona, III. 291 
WIBM C. L. CarreIL ________________________________________ Chicago, Ill. 204 
WIBO \V1EO Broadcasters, !nc: _____________________ Cnicago, Ill. 225 

WLBJ Henry Grossman ____________________________ CIeveland, Ohio 300 
WLBL vVisconsin Dept. of Markets _______ Stevens Point, \Vis. 278 

WIBR Thurman A. Owings.. ______________________ vVeirton, \v. Va. 246 WLBM Browning Drake Corp_. ___________________ BostoD, Mass. 405 
WIBS T. F. Hunter ________________________________ Elizabeth, N. J. 203 WLBN William Evert Hiler ____________________ . ___________ Chicago, Ill. 204 
WIBU The Electric Farm _________________________ Poynette, \Vis. 222 WLBO Frederick A. Tribbe, Jr. ________________ . ___ ._Galesburg, III. 244 
WIBW C. L. Carrell _________ __________________________________ Chicago, Ill. 204 WLBP R. A. Fox _________________________________________ Ashland, Ohio 220 
WIBX WIBX, Inc. ____________________________________ Utica, N. Y. 234 WLBQ E. Dale TrouL ________________________________ Atwood, Ill. 231 
WIBZ A. D. TrunL. ____________________________ Montgomery, Ala. 231 WLBR Alford Radio Company ________________________ Belvidere, 111. 214 
WICC Bridgeport Bdcst. StatioIL ________ .Bridgeport, Conn. 285 WLBT Harold \\'endeIL _________________________ Crown Point, Ind. 229 
WIL Benson Radio Co .. _________ .. ________________ St. Louis, Mo. 258 WLBU Matthew B. GreineL ___ . ________________ Canastota, N. Y. 220 
WIOD Earl G. Fisher Co. _____________________________ .l\.Hami, Fla. 248 WLBV John F. \Veimer & D. A. Snick. _____ ._.Mansfield, Ohio 231 
WIP Gimbel Bros. ________________________________ Philadelphia, Pa. 508 WLBW Petroleum Telephone Co. ______________________ Oil City, Pa. 322 
WJAD Jackson's Radio Eng. Laboratories ________ \:Vaco, Texas. 353 WLBX John N. Brahy ____________________ Long Island City, N. Y. 231 
WJAG Norfolk Daily News.. ________________________ Nodolk, Neb. 270 WLBY Aimone Elec .. ___________ . _____________ Iron Mountain, Mich. 250 
WJAK Kokomo Tribune ______________________________ Kokomo, Ind. 254 WLBZ Thompson L. Guernsey __________ Dover-Foxcroft, I\'Iaine 306 
WJAM D. M. Perham._. __ . _______ . __________ .. _Cedar Rapids, Iowa 268 WLCI Lutheran Association _________________________ ._Ithaca, N. Y. 626 
WJAR The Outlet Co. __ . __ ._. ______ . __ ._. _________ .Providence, R. I. 484 WLIB Liberty \Veekly, Inc. __ . __ . __ . ____________________ Elgin, 111. 303 l 

WJAS Pittsburgh Radio Supply House ______ .. _Pittsburgh, Pa_ 275 WLIT Lit Bros. ___________ . ____________________ . __ . ___ Philadelphia, Pa. 394 
WJ AX City of Jacksonville.. ____ . ____ . ______ ._._ .. _J acksonville, Fla. 337 WLPP Robert A. Fox. _______________________________ .Ashland, Ohio 220 
WJAY Cleveland Broadcasting Corp. ____________ ._Cleveland, O. 436 WLS Sears Roebuck & Co .. _. __________________________ Crete, Ill. 345 
WJAZ American BdcastCorp .. __________ ._. __ . __ Mt. Prospect, Ill. 394 WLSI Lincoln Studios.. _____________________ . ____ Cranston, R. I. 441 
WJBA D. H. Lentz, Jr _____________________________________ Joliet, 111. 207 WLTS Lane Technical High SchooL _______________ Chicago, Ill. 258 
WJBB Financial JournaL. ______ ._. __ . _______ .St. Petersburg, Fla. 254 WL W Crosley Radio Corp. ___________________ . __ Harrison, Ohio 422 
WJBC Hummer Furniture Co. __________ . __________ .. _LaSalle, Ill. 234 WLWL Paulist Fathers_. ______ ._. ___ . __ . __ . ___ .. _New York, N. Y. 384 I 

WJBI Robert S_ JohnsOIL. ________________________ Red Bank, N_ J. 219 WJ\.'lAC C. B. Meredith. ____ . __ ._. __ ~.-.--.--.---.-.-Casenovia, N. Y. 275 
WJBK E. F. GoodwiIL. _____________________ ._ .. _. __ Ypsilanti, Mich. 232 WJ\.'IAF Round Hills Radio Corp. _______________ Dartmouth, Mass. 441 
WJBL \Vm. Gushard Dry Goods Co __ ._. __ . ________ Decatur, Ill. 270 W:MAK Norton Laboratories. _____________________ Lockport, N. Y. 400 
WJBO Valdemar JenseIL. __ __________________ . __ New Or1eans, La. 268 \VMAL M. A. Leese ____________________ . ________ .. \Vashington, D. C. 294 
WJBR Omro Drug Stores _____________________________ 'Omro, ,"Vis. 227 Wl\1AN Haskett Radio Station. ___ . __ . ______ ._._Columbus, Ohio 278 
W JBT John S. BoycL ________________________________ Chicago, Ill. 468 Wl\1AQ Chicago Daily News _______ . ____________ . _______ Chicago, ]11. 447 , 
WJBU Bucknell University __________ .. ____________ Lewisburg, Pa. 211 WMA Y Kingshigh way Presbyterian Church. ___ St. Louis, Mo. '2'48 I 

W JBW C. Carlson, J r. __ . __ ._. ______ . __ ._. _________ _ N ew Orleans, La_ 270 WMAZ Mercer University _______________________________ :rvlacon, Ga. 261 ; 
WJBY Electric Construction Co ___________________ Gadsden, Ala. 270 WJ\.'lBA LeRoy Joseph Beebe __________________________ Newport, R. I. 250 
WJBZ Roland G. P almer..____ __Chicago Heights, Ill. 210 WMBB American Bond & Ivlortgage Co. _____________ Chicago, Ill. 250 
WJJD Supreme Lodge, L. O. of 1'Ioose._. ____ Mooseheart, Ill. 370 WMBC Michigan Broadcasting Co., Inc _______ ._Detroit, IvIich. 256 
WJPW J. P. Wilsoll. ________________________________ Ashtabula, Ohio 240 WMBD Peoria Heights Radio Lab. ___ . _____ Peoria Heights, Ill. 278 
WJR Station \VJR, Inc. ____ . _______________ . _____ Pontiac, IVlich. 517 WMBE Dr. C. S. Stevens. ______________ ____ . __ . _____ St. Paul, Ivlinn_ 220 
WJUG U. B. Ross. ______________________________ New York, N. Y_ 517 WMBF Fleetwood Hotel Corp ________________ Miami Beach, Fla. 384 
WJY Radio Corp. of America ________________ New York, N. Y. 405 \VMBG Havens & Martin_ .. ________________________ Richmond, Va. 220 
WJZ Radio Corp. of America... ______________ Bound Brook, N. J. 454 WMBH Edwin Dudley Aber, ______ ____ ,, ___________________ Chicago, Ill. 204 
WKAF \VKAF Broadcasting Co. _____________ ._Milwaukee, "Vis. 261 WMBI Moody Bible Institute ______________________ ._.Chicago, Ill. 288 
WKAQ Radio Corp. of Porto Rico __ . ________ ... _San Jaun, P. R. 341 WMBJ ,\\-'m. Roy l\:lcShaffrey _______________________ Monessen, Pa. 278 
WKAR Michigan State College ___________ .. _East Lansing, Mich. 285 WMBK John C. Slade _________________________________ Hamilton, Ohio 360 
WKAV Laconia Radio Club_. ___ ._. __ . __ . ________ Laconia, N. H. 224 WMBL Bonford Radio Studios ______________________ Lakeland, Fla. 410 
WKBA Arrow Battery Co. _____________________ ___________ Chicago, ]11. 210 W1I-fBM Seventh Day Adventist Church ______ ._Memphis, Tenn. 214 
WKBB Sanders Bros. _______________________________________ Joliet, Ill. 214 W1t1BO Radio Service Laboratories. ______________ Auburn, N. Y. 238 
WKBC H. L. Ansley _________________________ ._Birmingham, Ala. 222 WMBQ Paul J . GolihofeL _____________________ Brooklyn, N. Y. 210 
WKBE K. & D. Electric Co. ____________________ ____ \Vebster, !\.'lass. 270 WMBR Premier Electric Co. _________________________ Tampa, Fla. 250 
WKBF N. D. \VatsOJL __ _______ . _________________ .Indianapolis, Ind. 244 WMBS l\'lack's Battery Co. ___ . ___ . ___ . __ . ______ . ____ Harrisburg, Pa. 366 
WKBG C. L. CarreIL ____________ ____ ________________ ______ Chicago, Ill. 204 WMBU Paul J. MilleL _______ ____________________ Pittsburgh, Pa. 405 
WKBH Callaway Music Co_. __ . __ . ___ ._ .. _. __ ._.LaCrosse, \:\lis. 250 WMBW Youngstown Bdcstg. Co., Inc. __________ Youngstown, O. 278 
WKBI F. L. SchoenwoIL _______________________________ Chicago, IIl. 220 WMBY Robert A. lsaacL ___ _____________________ Bloomington, Ill. 291 
WKBJ . Gospel Tabernacle Inc. _______________ St. Petersburg, Fla. 282 WMC Commercial Pub. Co. _____________________ Memphis, Tenn. 500 
WKBL Monrona Radio Ivlfg. Co. _______________ Monroe, IvIich. 252 WMCA Greely Sq. Hotel Co .. _____________________ Hoboken, N. J. 341 
WKBM J. W. Jones _______________________________ Newburgh, N. Y. 285 WMHA Young Men's Hebrew Ass 'n __________ New York, N. Y. 230 
WKBN \V. P. \Villiamson, Jr. _____ . ____________ Youngstown, Ohio 361 WMPC First Methodist Church. ___________________ Lapeer, l\Iich. 203 
WKBO Camith Corporation. ____________________ Jersey City, N. J - 213 WMRJ Peter J . Prinz. _________________________________ lamaica, N. Y. 221 
WKBP Enquirer and N ews __________________ Battie Creek, Mich. 265 WMSG Madison Sq. Gard. Bdcast. Corp. New York, N. Y. 301 
WKBQ Starlight Amusement Park. ____ ... _. __ New York, N. Y. 285 WMVN Edward J. Malone, Jr. ____ ____________ _________ Newark, N. J. 476 
WKBS P_ M. Nelson. _______________________________ Galesburg, Ill. 361 WNAB Shepard Stores _. ____________________________ __ Boston, Mass. 280 
WKBT First Baptist Church _____________________ New Orleans, La. 252 WNAC Shepard Stores.. ____________ _____________________ Boston, Mass. 447 
WKBU H. K . Armstrong ___ .. __________________ . __________ Newcastle, Pa. 204 WNAD University of Oklahoma. ______ . _____________ Norman, Okla. 254 
WKBV Knox Battery and Electric Co .. _____ __ Brookville, Ind. 236 WNAL Omaha Central High SchooL __ . _________ .'Omaha, Nebr. 258 
WKBW Churchill Evang. Ass'n ____ .. _. ___ . __ . ______ Buffalo, N. Y. 362 WNAT Lenning Brothers Co. ____________________ Philadelphia, Pa. 250 
WKBY Fernwood \Vuick. ____________ . ______ ______________ Danville, Pa. 220 
WKBZ K. L. Ashbacker.. _______________________ Ludington, Mich. 256 
WKDR Edward A. Dato_. ___ . ________________________ Kenosha, Wis. 491 

WNAX Dakota Radio Apparatus Co. _____ . ____ Yankton, S. Dak. 244 r 

WNBA M. T. Rafferty _____________________________ Forest Park, Ill. 238 j 
WNBF Howitt-\\Tood Radio Co. _______ . __ . ___ ._Endicott, N. Y. 205 

WKJC Kirk Johnson & Co. ___________ _____________ Lancaster, Pa. 258 
WKRC Kodel Radio Corp. _________________________ Cincinnati, Ohio 326 
WKY Hull and Richards.. ____ . _____ . ______ Oklahoma City, Okla. 349 
WLAC Life & Casualty Ins. Co. _________________ Nashville, Tenn. 226 
\VLAL First Christian Church. ___ . _____________ __ . ____ Tulsa, Okla. 250 
WLAP \Vm. V. Jordan._. ________ . ___________________ LouisvilIe, Ky. 275 
WLB University of Minnesota ___ . _______ ._JVlinneapolis, Minn. 278 
WLBC D. A. Burton. ___ . ____________ . _____________ ___ Muncie, Ind. 224 
WLBE J- H_ Fruitman. ______________________________ Brooklyn, N. Y. 231 
WLBF E. L. Dillard. __________ . _______________ __ Kansas City, Mo. 211 

WNBH New Bedford HoteL. _______ ________ ___ New Bedford, Mass. 242 ~ 

WNBI \Vm. J. RomanouskL ___________________________ Peru, III. 351 
WNBJ Lonsdale Baptist Church. ___ ___________ KnoxviIle, Tenn. 337 
WNBK Barton Electric Co .. ___ . _______ ______________ LeRoy, N. Y. 354 
WNBL Harvey R. StorITL _______________________ Bloomington, Ill. 495 
WNBO John Brownlee Spriggs ________ ________ . __ VV'ashington, Pa. 215 
WNBR Popular Radio Shop. _________ __ __ ._. __ . ___ Memphis, Tenn. 250 
WNBQ Gordon P. Brown _____ ______________________ Rochester, N . Y. 408 
\VNJ Herman Lubinsky ___ _____________ .. _______ . __ Newark, N. J. 353-

WLBG R. A. Gamble ________________________________ Petersburg, Va. 220 WNOX Peoples Tel. & Tel. Co. __ . ____ ... ___ . _______ Knoxville, Tenn. 268 
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Bullet Proof Vest Stops Steel Radio Principles Help 
(Continued from page 32) Make Rubber Tires 

fied death from Colt automatics, EVERY DAY a new use of radio 
Thompson machine guns and German is announced to the world. 
1Iausers. And it is a fact that re- The latest is the practical applica­
cently he was shot by accident, fairly tion of radio principles t o the manu­
over the heart, and if he had not hap- facture of rubber for tires, bathing 
pened to be wearing his bullet-proof caps and many other products. 
vest at the moment he would have This inventor, Albert Allen, of 
been killed instantly. Boston, happened to put a piece of 

\Vhat is the effect on the man shot tissue paper in a condenser o f hi s 
when he wears a bullet-proof vest ? radio receiving set one night, think­
There is none. Mr. Letts says that ing that the station he was li stening 
he feels a very slight impact, as if to would come in better . Much to 
one tapped him with a finger tip. his surprise, he heard an entirely 
There is not the slightest inconveni- different station. T his interested 
ence, and the ashes are not even jarred him and he put in a thicker piece of 
off his cigaret. A nd this by a blow paper and strangely enough, got a 
\vhieh, but for the vest, ",;ould mean third broadcasting station. 
instant death. Inventor A llen had not discovered 

a ne\\' radio principle. But there 
came to his mind ' s eye a practical 
use of this fact . If, he thought, 
changing the size of the paper. 
changes the wave length of the radio 
set, why cannot we measure the size 
of paper placed in a condenser by 
noting the actual change in wave­
length. 

LieensIld by Rider 
Radio Corpo:lf"ation 

Pats. P ending 
Pat'd 5·2 'HI 
Pat'd 7·27 ' 26 

A True Balancing Device for all 
Radio Frequency Amplifiers 

Bring the set you're building, or 
t he set you own, up-to-date with 
PHASA TROLS. This startling 
new Electrad device stops radio 
frequency oscillation, squeals 
and distortion in any untuned, 
tuned or reflex R. F . set. 
PHASATROLS make tuning 
ea sy and prevent radiation in­
t erference to your neighbors. 
No technical knowledge needed 
to in stall. And once installed, 
oscillation troubles are gon e 
for ever. Price $2.75. 
Booklet showing how to install Phas­
atrol free upon request. Send for your 
favorite circuit with Phasatrols. 
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Policemen, sheriffs and their depu­
ties, state and highway police, a re 
rapidly being equipped with this 
safety device, and already the lives of 
many officers have been saved. It is 
of record that a motorcycle police­
man of East St. Louis, Ill. , pursued 
and, singlechanded, captured an auto 
load of gunmen though they fired at 
him repeatedly. When they were 
safely in custody he examined his vest 
and found that it had stopped four 
bullets, anyone of which would have 
killed him. 

WAR IS DECLARED 
Another instance is cited from 

Martin's Junction, Ky., where the 
town marshall, John Hall, arrested 
two desperadoes as they stepped off 
a train, and his vest stopped ten bul­
lets, anyone of which would have 
given him a fatal wound. 

Th.10re recently, in a Chicago suburb, 
several policemen arrested a number 
of escaped convicts from the state 
penitentiary. There was a hot revol­
ver battle, and a number of the offi­
cers were saved by their bullet-proof 
vests. The only policeman killed had 
been furnished with the vest, but had 
scorned to wear it. 

Such is the use to which the prin­
ciple of the "vibratory leak" is being 
put-an idea so novel that Hiram 
Maxim said that Mr. de Boves 
"seemed to have discovered a new 
law of physics." 

RADIO DECLARES WAR 

EDDYSON "B" 
BATTERY 

ELIMINATOR 
$9.95 COMPLETE 

NOTHIl\G ELSE TO BUY 

Money Back Guarantee 

No Hum, No Acid or 
Tubes 

Better Reception. llIore r olume. 

LaSalle Merchandising Co. 
309 So. LaSalle St. 
CHICAGO, ILL. 

On "B" Batteries 
.-\ sudden revolt from set owners 
A fight against the costly upkeep 
of "B" Batter ies startling tests 
revealed that the average life of 
"B" Batteries is 10 weeks Think 
of it. Not alone money wasted, 
but t he grief that goes with it . T his 
amazing " B" elimina.tor is now in 
use by thousands of set owners on 
eyery make set. Just plug into your 
light socket and turn on your set. 
This uni t will operate onA.C. or D.C. 
current. H as 4 taps and from 10 to 
135 volts. 120 volts at 45 mills. 

Will work any set from 1 to 15 
Tubes 

LASALLE MERCHANDISING 
309 So. LASALLE, CHICAGO, ILL. 

T his coupon and money order for Srl .!l5 or C. O. 0 
will b r ing you a Eddyson "B" Eliminator. 

Name .... _ 

StreeL .. 

T own ..... . ...... . _ . .. ~ . .Btate._. 
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WNRC \V. B. Nelson. _______ .. _ .. ________________ Greensboro, N. C. 224 
WNYC Dept. of Plants & Structures .. _______ .New York, N. Y. 526 
WOAI Southern Equipment Coo. ____________ San Antonio, Texas 394 
WOAN J. D. Vaughn ___ . _____________________ Lawrenceburg, Tenn. 356 
WOAX Franklyn J. Wolff ... _ .. _ .. _ .. _ .. _ .. _. __ .. _ .. _Trenton. N.]. 240 
WORE Longacre Eng. & Const. Co. __________________ Chicago, Ill. 555 
WOCE Orlando Broadcasting Co .. _._. ____________ Drlando, Fla. 294 
woe Palmer School of Chiropractic __________ Davenport, Iowa 484 
WOCL A. D. Newtou _____________________________ -1amestown, N. Y. 275 
WODA O'Dea Temple of Music _______________ .Paterson, N. J. 322 
WOI Iowa State College. _____________________________ Ames, Iowa 270 
WOK Neutrowound Radio Mfg. Co ____________ Homewood, Ill. 410 
WOKO Harold E. Smith. _____________________________ Peekskill, N. Y. 232 
WOKT Titus-Ets Corporation. __________________ Rochester, N. Y. 500 
WOMT Mikado Theater ____________________________ Manitowoc, ·Wis. 254 
WOO lohn Wanamaker _________________________ Philadelphia, Pa. 508 
WOOD Grand Rapids Radio Co. ________________ Fernwood, Mich. 242 
WOQ Unity SChooL _____________________________ Kansas City, Mo_ 278 
WOR L. Bamberger and Co .. ______ .. _______________ Newark. N.]. 405 
\VORD People's Pulpit Assn ______________________________ Bata .... -ia, 111. 275 
WOS State Market Bureau. ___ ' ______________ lefferson City, Mo_ 441 
WOW \Voodman of the World _______________________ Omaha, Nebr. 526, 
WOWO Main AutoSupply Co. ___________________ Fort Wayne, Ind_ 227 
WPAB Radio Corp. of Virginia __________ ________________ Norfolk, Va. 319 
WPAK N. D. Ag. College. .. _ .. ______ .Agricultural College. N. D. 275 
WPAP (See WQA01 __________ .. __________ .. _______ ... Cliffside. N. ]. 361 
WPCC North Shore Cong_ Church. ________________ .Chicago, Ill. 258 
WPCH Concourse Radio Corp. _________________ New York, N. Y. 273 
WPDQ H. L. Turner ________________ .. _____________ .. _Buffalo. N. Y. 205 
WPEP Maurice Mayer ________________________________ \\Taukegan, IlL 213 
WPG The MunicipalityofAtlantic City_Atlantic City, N. J. 300 
WPRC \\Tilson Printing & Radio Co. _____________ Harrisburg, Pa. 216 
WPSC Pennsylvania State College. ____________ .5tate College, Pa. 261 
WPSW Philadelphia School of \Vireless TeL_Philadelphia, Pa_ 236 
WQAA HoraceA. Beale, Jr. ________________________ Parkersburg, Pa. 220 
WQAE Moore Radio News StatioIl. ______ . ______ .5pringfield, Vt. 246 
\VQAM Electrical Equipment Co. _____________________ Miami, Fla. 285 
WQAN Scranton Times. ______________________________ Scranton, Pa. 250 
WQAO Calvary Baptist Church. ____________________ Cliflside. N. J. 361 
WQJ Calument Rainbo Broadcasting Co. _______ Chicago, Ill. 444 
WRAF The Radio Club (Inc.l ____ .. _ .. _____________ LaPorte. Ind. 447 
WRAH S_ N. Read. _________________________________ .Providence, R. L 235 
WRAK Economy Light Co. ________________________ Escanaba, Mich. 267 
WRAM Lombard College. _____________________________ Galesburg, Ill. 244 
WRA V Antioch College. _______________________ Yellow Springs, Ohio 263 
WRAW Avenue Radio & Electric Shop _____________ Reading, Pa. 238 
WRAX Beracah Church, Inc .. ____________________ Philadelphia, Pa. 268 
WRBC Immanuel Lutheran Church. ___________ Valparaiso, Ind. 278 
WRC Radio Corp. of America. ______________ \Vashington, D. C_ 468 
WRCO Wayne Radio Co .. ________________________ ... Raleigh. N. C. 252 
WREC Wooten's Radio Shop _______ . __________ \:Vhitehaven, Tenn. 254 
WREO Reo Motor Car Co .... _ .. _. _______ ____________ Lansing, Mich. 285 
WRES H_ L. Sav.ryer. ____________________________ Woloaston, Mass. 300 
WRHF \Vash. Radio Hospital FumL _____ \;\lashington, D. C_ 256 
WRHM Rosedale Hospital, Inc .... _ .. _. __ . ____ Minneapolis, Minn. 252 

WRK 
WRM 
WRMU 
WRNY 
WRR 
WRRS 
WRSC 
WRST 
WRVA 
WSAI 
WSAJ 
WSAN 
WSAR 
WSAV 
WSAX 
WSAZ 
WSB 
WSBC 
WSBF 
WSBT 
WSDA 
WSEA 
WSIX 
WSKC 
WSM 
WSMB 
WSMH 
WSMK 
WSOE 
WSOM 
WSRO 
WSSH 
WSUI 
WSVS 
WSYR 
WTAD 
WTAG 
WTAL 
WTAM 
WTAQ 
WTAR 
WTAS 
WTAW 
WTAX 
WTAZ 
WTHO 
WTIC 
WTRC 
WTRL 
WWAE 
WWJ 
WWL 
WWNC 
WWRL 
WWVA 

Doron Bros .. ____________ ~--.-----------------Hami1ton, Ohio 270 
University of Illinois ____ . _____ • _____ . _____ . _____ Urbana, Ill. 273 
Atlantic. Bdcst Co. ________________________ New York, N. Y. 204 
Experimenter Publishing Co ___________ Coyetsville, N. Y. 375 
City of Dallas... _______ .. _ .. _______ .. _ .• _ .• _ •. _ .• _Dallas. Tex. 246 
Racine Radio Corp. ______________________ . __ .. ___ Racine, \Vis. 361 
The Radio Shop ______________________ . _______ Chelsea, Mass .. 270 
Radiotel Mfg. Co .• Inc .. _________ .. _______ BayShore. N. Y. 203 
Larus& Brother Co., Inc ___________________ Richmond, Va. 256 I 
United States Playing Card Co .. _______ Cincinnati, Ohio 326 
Grove City College. ________________________ Grove City, Pa. 229 I 

Allentown Call Publishing Co. Inc ______ Allentown, Pa. 229 \ 
Daughy& \Vetch Electrical Co .. ________ Fall River, Mass. 217 
Clifford \V. Vick __________________________ .Houston, Tex. 248 
Zenith Radio Corp. ____________ . ___________________ Chicago, Ill. 319 
Chase Electric Shop __________ . _____ . ________ Pomeroy, Ohio 244 I 

Atlanta JournaL _______________________________ .Atlanta, Ga. 428 
World Battery Co ________________________________ Chicago, IlL 288 ' 
Stix Baer & Fuller.. __________________________ St. Louis, Mo. 273 \ 
South Bend Tribune.. _____________________ South Bend, Ind. 316 
Seventh Day Adventist Church. ______ New York, N. Y. 261 
Virginia Beach Broadcasting Co. __ Virginia Beach, Va. 517 
638 Tire & Yule. Co .. ____ .. ______________ Springfield. "fenn. 250 
\Vorld's Star Knitting Co ___________________ Bay City, Mich. 261 
Nashville Life & Accident Ins. Co. ____ Nashville, Tenn. 283 ' 
Saenger Amuse. Co ___ _____________________ New Orleans, La_ 319 
Shattuck Music House. _______________________ Owosso, Mich. 240 
S. M. K. Radio Corp. ____ ~ _____________________ Dayton, Ohio 275 
School of Engineering. ____________________ Milwaukee, \Vis. 246 
Union Course Laboratories __________ Woodhaven, N. Y. 288 
Harry \V. Fahrlander ________________________ Hamilton, Ohio 252 
Tremont Temple Bap. Church. ___________ Boston, Mass. 261 
State University of Iowa __________________ . ___ Iowa City, Iowa 484 
Seneca Vocational School.. ____________ .. __ ._Buffalo, N. Y. 219 
Clive B. Meredith. ___________________________ Syracuse, N. Y. 353 ! 
Ill. Stock Medicine Corp .. ____________________ Quincy. Ill. 236 
\Vorcester Telegram. _____________________ Worcester, Mass. 545 
Toledo Broadcasting Co ... ______________________ Toledo, Ohio 254 I 
\Villard Storage Battery Co. _____________ Cleveland, Ohio 389 
C. S. Van Gordon ___________________________ Eau Claire, \Vis. 254 
Reliance Electric Co. ________ . __________ . _____ Norfolk, Va. 261 
Rickmond Harris & Co. _________________ . ______ Batavia, Ill. 275 
A. & M. Coli. of Texas..._ .. _ .. ________ College Sta .• Texas 270 
Williams Hardware Co. _______________________ .sti~ator, Ill. 231 
Thomas J. McGuire.. _________________ .Lambertville, N. J. 261 
W. J. Thomas Radio Co. ________________ Ferndale, Mich. 219 
Travelers Insurance Co. ___________________ Hartford, Conn. 476 
20th Dist. Republican Club ____________ New York, N. Y. 240 
Technical Radio Laboratory __ . ____ Midland Park, N. J. 280 
L. ]. Crowley. _________________________________ Chicago. lll. 242 
Evening News Assn. ______________________ Detroit, Mich. 353 
Loyola University-----.----.-------------New Orleans, La. 275 
Chamber of Commerce._. _________________ Asheville, N. C. 254 I 

W. H. Rouman _____ .. ________________ .. ___ Woodside. N. Y. 258 
John C. Stroebel. ]r. _______ . _______ ....... Wheeling. W. Va. 349 

Dominion of Canada 
CFAC 
CFCA 
CFCF 
CFCH 
CFCK 
CFCN 
CFCR 
CFCT 
CFCU 
CFHC 
CFKC 
CFQC 
CFRC 
CFXC 
CFYC 
CHBC 
CHCM 
CHCS 
CHIC 
CHNC 
CHUC 
CHXC 
CHYC 
CJCA 

Calgary Herald. ________________________________ Calgary, Alta_ 434 
Toronto Star Pub. & Prtg. Co ______________ Toronto, Onto 356 
Marconi Wireless Teleg. Co., (Ltd.) Ca. Mont., Que. 411 
Abitibi Power & Paper Co. (Ltd.) Iroquois Falls, Onto 500 
Radio Supply Co ____________________________ Edmonton, Alta. 517 
W. W. Grant (Ltd.l _______ . ____ ~ ______________ Calgary. Alta. 434 
Laurentide Air Service. ___ .. __________ .. ____ Sudbury. Onto 410 
Victoria City Temple.. _____________________ Victoria, B. C. 329 
The] ack Elliott (Ltd.l _____________ .. _ .. ____ Hamilton. Onto 341 
Henry Birks & Sons _________________________ Calgary, Alta. 434 
Thorold Radio Supply ________________________ Thorold, Onto 248 
The Electric Shop (Ltd.) ________________ Saskatoon, Sask. 329 
Queens University ___________________________ Kingston, Onto 450 
\\TestminsterTrust Co. ____ . _____________ \Vestminster, B. C. 291 
Commercial Radio (Ltd.). ________________ Vancouver, B. C. 411 
The Calgary Albertan. _______________________ Calgary, Alta. 434 
Riley & McCormack (Ltd.l _______ .. _________ Calga,y.Alta. 434 
The Hamilton Spectator ___________________ Hamilton, Onto 341 
Northern Electric Co. _________________________ Toronto, Onto 357 
Toronto Radio Research Society----------Toronto, Onto 357 
International Bible Ass'n ________________ Saskatoon, Sask. 329 
R. Booth, Jr. _________________________________ .Gttawa, Onto 434 
Northern Electric Co. ______________________ Montreal, Que. 411 
Edmonton JournaL _________________ . ____ Edmonton, Alta. 511 

CJCL 
CJGC 
CKAC 
CKCD 
CKCK 
CKCL 
CKCO 
CKCX 
CKFC 
CKLC 
CKNC 
CKOC 
CKY 
CNRA 
CNRC 
CNRE 
CNRM 
CNRO 
CNRQ 
CNRR 
CNRS 
CNRT 
CNRV 
CNRW 

A. Couture_ .. ______________ . ____ . _____________ Montreal, Que. 279 
London Free Press ________________________________ London, Onto 329 
La Presse. ________________ . ______________ . ______ Montreal, Que. 411 
Vancouver Daily Province. ______________ Vancouver, B. C. 397 
Leader Pub. Co .. ____________________________ ._Regina, Sask. 476 
Dominion Battery Co. ________ . ________ .. _ .. _ .• _ ..... Toronto 357 
Ottawa Radio Association _______________ ... Ottawa, Ont.434 
Int'l Bible Students Ass'n. _____________ .. ______ Toronto 291 
First Congregational Church ____________ Vancouver, B. C. 411 
\Vilkinson Electric Co. (Ltd_) _______________ Calgary, Alta. 434 
Canadian National Carbon Co _________________ Toronto, Onto 357 
Wentworth Radio Supply Co. ____ . ________ Hamilton, Onto 341 
Manitoba Tel. SysterrL ____________________ \Vinnipeg, Man. 384-

Canadian National Railways.------------Moncton, N. B. 322 
Canadian National Railways. ______________ Calgary, Alta. 435 
Canadian National Railways. .. _. _____ -Edmonton, Alta. 517 
Canadian National Railways _____ . _______ Montreal, Que. 411 
Canadian National Railways. ________________ Ottawa, Onto 434 
Canadian National Railways. _______________ Quebec, Que. 341 
Canadian National Railways.--------------.Regina, Sask. 311 
Canadian National Rai1ways. .• _______ ~Saskatoon, Sask. 329 
Canadian National Railways..._ •. _. __ .. ___ Toronto, Onto 357 
Canadian National Railway5. _________ Vancouver, B. C. 291 
Canadian National Railway5. _________ .. Winnipeg, Man. 405 
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SELECTONE 
TRANSFORMERS 

TESTED - MATCHED - GUARANTEED 
Designed In' E. 11. Srott. whose famou s r~ cciv er. 
tIK: '""ORLD'S RI:jCORD SUPER 9, e stablished 
FOUR wocld re cords fo r Jon e dis t ance reception 

HIGHEST AMPLIFICATION 
FINEST TONE QUALITY 

SELECTONE t'nt urled Transformer-R4Q6-has spe· 
cit- Ill' dcsiltrlCd closed i ro n core, which limi ts inter· 
stu g~ coupling IUld !s IlJlpr cgna~d In a vac uum so 
that all characteristics ot wi! remain WlI stall t. Th e 
eoil design Rive!! an ext remely IlIgh anlpllllc8 tion. 
C~n he used in Any ~ l rcult requiring a long wa.ve 
transrormer. PRICE $6.00 

PERFECTLY MATCHED 
GREATEST SELECTIVITY 

SELECTONE' Tuned Stage Tran'former- R410 - 1' 
a ir CIlre. Each transformer is mat ched to within 
Ofle turn before scaHnl: In ~ase . T he matching of 
thcsp tl lters Is so pafect that where extr em e selet· 
tlvlty is desired, two ca n be used and a r~ guar· 
antee d to malch perfectly. PRICE $6.00 

Either 199 or 20lA Tubes Can Be Used 

FREE Send for illustrated literature 
describing Sele-ctone Trans ­
forrne rs and tests they undergo 

SCOTT TRANSFORMER CO., 
7620.1. E~st'.kt Ternte. 
Chicago • 
Kindly send illustrated li torature dcscrlbin ll In de· 
tll,\' Selectone 'fransfnrmPrs and trsts they under ,o. 
also list of World's DX R e!'ord s estah ll shed by 
World's Re~ord Super 9. 

NSlDe 

Street 

City ........... .. . ................................. State . 

FOR DIRECT MAIL ADVERTISERS 
S hows holl' to increase your business by 

the use of Direct l\Iall Advertldnll: , 60 pa ll:es 
full of vita l business fad s and figure s. Who. 
w,h er e and how many prospedi YOU ha~e. 
Over 8,000 li nes of business cover ed. 

Write for your FREE ropy. 

R.L. POLK & CO., Detroit, Mich. 
599 POLK DIRECTORY BUILDING 
Br;"nc:hes in prillcipi\l c:i.ties of U. S. 

Sun Spots Responsible 

RE NEWED evidence that the sun-
spot maximum which is due this 

year will be one of the most severe 
for many years is supplied by the 
summary of sunspots visible during 
1926 contained in the annual review 
of astronomy just issued by the Royal 
Astronomical Society of England. 
T he number of spots on the sun 
varies according to a regular cycle, 
with maxima every eleven years. It 
is 'known, however, that not all of 
the sunspot maxima are of equal in­
tensity. At some of the eleven-year 
peaks of the sunspot curve the sun is 
much more active than at others. The 
average spotted ness of the sun during 
1926 was already high, although the 
real peak of the curve is not expected 
until this year. This fact, together 
with certain characters of the spots 
and of their locations on the sun, sug­
gest to the experts of the Society the 
maximum of sunspots in 1927 will 

be a high one, perhaps one of the 
highest since careful scientific obser­
vations of the sun wcre begun. The 
activity of the sun, as indicated by the 
spots, is believed to be responsible 

for many terrestrial disturbances, in­
cluding stormy weather, bad radio 
and sunburn. vVe may expect that 
1927 will be an altogether exceptional 
year in these respects. 

Radiwn Kills Hair 

T HAT in addition to its other 
uses in medicine radium may be 

employed to remove superfluous hair, 
is reported by Hayward Pinch, Di­
rector of the Radium Institute, in 
LoncIon. The rays shot out from 

radium when its atom s exp10de are 

powerfully destructive to living mat­
ter. That is why radium can be used 
to kill genns. It is used similarly to 
kill cancer cells. I ts rays can be used 
equally well, Mr. Pinch reports, to 
destroy the livi ng hair cells from 
which superfluous hair grows. Merely 
to shave such hair or to remove it 

with chemicals is not permanent. 
These cells can be ki lled by elec­
trolysis, by introducing a tiny electric 
needle into each cell. 

fROST-RADIO 
Rheostats are Winners! 

THE acceptan~ by radio aet huUde ..... of th_ Ilew 
Rheom;a l.ll "WI olle of the most ams.ainlrb' au_­

ful demonstrational of hitting t he hull'l eYe that baa 
ever hoon . ,tn_ eeI U> t be ... bo"" hiliton' of radio 
engineering. Almost .... a unit tbe w bole (»uo.trY. 
frOIl) ~ &0 eoaet. demanded FROST_RADIO 
MeW Frame and Bdelite Rheostats. Thefe wer. 
\""0 reaaOIl8 for the over-.h.lmiDg d.matld wbich 
baa kept oUr fo.c:t.ories hlllJY every miIIute: Fill'lt. 

~~f:~="g i::.."J~':IJ(VZ~!d. ~~.-t.1~~~ 
been a FROST_RADIO policy. 

FROST-RADIO Type 700 
Metal Frame Rheostats 

The mOlt phenomenally aucceeaful rbeostet eVeT 
d ... ~nlOd. U.ed as . t...llru..rd equipment by more 
th ..... 60 leading radio manulactufel'!l. COrnoaot .... d 

HERBERT H. FROST, Inc. 
160 North La Salle St. ChIcal'o 
NEW YORK LOS ANGELES 
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----------­H.rb.oort H. Fro.t, Inc •• 
160 N. La Salle Str •• t. Chi_so. 

Pl_ IU.il m. free of eh.rce :vovr U~ .... o:w ~Ih .. rib-
10& J'Teat.-Ra.dJ.. Rb_Late adv.rtiHd lD Rad.i. Aa •. 

N.IR ... . .................... ... ..... . . ... . ... . 

... d4n-ol . .... ................................. . 

Clu . . . .. ... . ....... . ....... lu. ...... . . .. . .. .. . 

Size 28x33 inches with rule for meas­
uring distances. List of radio stations, 
with call letters, and Wave length, 

FREE if you send us name and addresses 
of five friends who have radios and what kind. 

A. V. VIKING. IZ4 W. Ausllo Ave. CHICAGO 

MAR-CO Illuminated 
back-panel con troIs 
set the 1927 style. 

Please Mention Radio Age When Writing to Advertisers. 
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CLASSIFIED ADVERTISEMENTS 
If you have anything to buy or sell, don't overlook RADIO AGE'S classified advertise­

ments. 
The classified advertising rates are but four cents per word for a single insertion. Liberal 

discounts are allowed on six and twelve-time insertions, making rate of 3 and 2 cents a word 
per insertion respectively. Unless placed through an accredited advertising agency, cash should 
accompany all orders. Name and address must be included at foregoing rates. Minimum 
contract charge $1.00. 

All classified ads for the September issue must be sent in by July 25. 

AGENTS 
--------- -----------
Sell Radio Sets on time $10,00 down buys 5 tube set. 
Agents get my ilPeeial prices. Bargain Speakers; order 
!lOw. T. King. 609 OneIda St., Syr~cu5e, N. Y. 

AIRPLANES 

SEND FOR Ir&6 illUstration! and .lan. 01 our won· 
derful two-place, companion type. small, high 11ft wing 
Rloloplan6, and laformatloD on how t. build thit stlip, 
and be lilli" It will fly; allO propeller literature. Craw­
tord Airplane Naoulaotory. 2225 American Avenu .. 
LOng B .... ch. eallforaia. 

BOOKS AND MAGAZINES 

J udge Lindsey's "companionate marriag e" hoax ex­
posed! Rich debate! Flays other " dottflnes". Exponent 
15t. Orl a ndo. Fla. Consigned : Newsdealers, Ag ents. 

fREE-Two big New Magazlnn and IlIfvrmatlen worth 
hundred. 0' dollart to you. Eaol.se 2. Ita.p. 8I1"~ 
IDlllaglr. Box 74-R. BMYer Dam. Wlu,",'g, 

BOYS 

80YS get a three foot ludel aernpfane free. No 56l l1ng. 
Write for particulars. Aerll Shop. 3050 Hurlbut A~e .• 
Oetroit. Mithigan. 

RADIO SET FREE. fo rm ma gUIne club, amoAg 
frien ds.. Club 1111 free. SpenMf'lall AgenDle.. LIS 
Angel ... Brentwoad Helgh"b, CallfornlL 

BUSINESS OPPORTUNITIES 

PECAN-Orange-Flg Gl'ilVea "On the Gu"". MDnthly 
payments. GUlnnn.ad ear .. Big. QUic k retarn.. SUB­
urban Orehards. Oept. R. Biloxi. MI .. INlppl. 

MAKE RADIO PANEL LAMPS. Inventor can SUPP ,y 
necessary parb. Easily assembled. Rests on lop nf rad iO 
u blnet. Lighls dials. InforRlatron Iree. Sa mple Lamp 
51 .25. Postpaid. Robert S tevenson. Lancuter. Ohio. 

LAND FREE If plamed to bananas. Bananas bear a 
l ull crop the second year. $5.00 mnnthly will plant nve 
lores. whleh 6hould pay $1.500 pront annually. Re­
liable Companies will lultlvate and market your blnlna. 
for 1/3. Bananas ripen every day and you let yOur 
cb&ek every 90 da)'$. For par-tlculan addro" JanUa 
Plantation Co.. Empire Bulldlllll . BI~k 766. Pitts­
blll'gh. P •. 

DOGS 

BEAUTIFUL REGISTERED BULL PUPS $15. Bull­
dogs, lial RoctwfOd. Dillas. Texas. 

ELECTRICAL 

ELECTRIC FUN ! Seventy stuntl, 110 volh. $1. C&Cut­
tlng. Campbell, Calif. 

I'ORMULAS 

20e-Any FOI'mula . 2ae. " Hawkins. " 21~R Lasanlmas. 
ColoradO Springs, Colorado. 

HELP WANTED 

Firemen, Brake.e... Blllllillelllu, (White II" cnlltf'ed) 
deeplng ear, tnln perters (etlonel) . $150-$2~0 mlntitly. 
Experience unnetessary. 278 Rallwl)' Bta"lau, E ... t St, 
louis. Illinois. 

MEN. let Forest Rlnllet Job; $125-$200 m •. a nd hom~ 
furnished: permanent; hunt. fish. trap. For detal ... 
... rite Norta ... 269 McMann Bldg., DenWlt, Colorado. 

MISCELLANEOUS 

"MUSIC Coaposed" to words. BlUet' Brn., (formerly 
of SOUII'. Band). Oshkosh. Wis. 

GILLETTE STYLE Razor with 10 Blades. 698 Prepa id. 
L.ud Speaker $3.89, Spedar Unit $1.1 0 prepaid. Tralll­
'Driller 250. M,le Statloll A, New Haven. c.nn. 

PANEL ENGRAVING 

WE SPECIALIZE 10 high llrade 81nllitl pilool anllrty­
Ing. Also IIl11ntlb' panel work and I peelal machine en­
IIra~lnll on arnall parts. The only panel engraver In 
Chlcallo devoted exeluslvely to engraving. A. L. Woody; 
19 South Well. St., chleallo, III. 

PERSONAL 

LONELY HEARTS : Euhanlle letter.; mike Iiterea.flni 
new trlud. II .err Jolly cluli. putr. ul.,.. tre.. En. 
MOM"I, BIX 808. Jacksonville, P"'orl4lL 

RADIO 

EXTRA HEAVY Antenna wlra 7 No. 18 $ 1.50 laa feet. 
17 No. 22 braided 3 / 8" Wide $2. 00 100 feet all pre· 
palo. ""Grlle Scnulz. Calumet, Mlohlgan. 

MR. H. 8ADZECK. 1855 Addi&on St., Chicago, III .. 
writes us as follows: "I bought o .. e or yOur Radio 
Trluble·Sllootef'l. Jlnt tile thlall I hiVe been latklnll 
f.. Darxly. Please Mlad m. I3bileg ... literature 0' 

:~(S~::dr~. cs."iillCk~tranND!I~o~.;orye~III:O 'r::;tl! 
gate .t UJllversal Teat EQuipment Co .. 2939 N. Oakley 
Ave., CblcallO. III. 

Radl. Bollk.....constructlen .f a !'Ioclera Super HeNr._ 
dyne TYJe Rec,lver Including Tlltlnll and Operatloa 
$1.011: Henley's 222 Radl. Circuit Desi llns, 267 pages. 
$1.06; na ABO or Vaeuum Tub .. used In Radl. Rcoep. 
tlon 182 pagll, 16 Mllta; Henley'. Workable Radio RI-

;;~Yflr:a~e9s6 r;~o~; '~~!I!:pef!:~~~~lhyWI:~U'-re~!~~:~; 
Simply Explained 154 pagn $1.09. Sent , repaid en reo 
eelttt .f price. SeDd dlml for our 48 page eatlloll 01 
latest and best pra;tloal, selontlflo. meehaaloal a nd In­
dumlal books. Midland Pro4lucte Co., Dept RA, 524 
Courtlud Ave. , Park Ridge. IlIInol •• 

SILICON Transfo rmer SI .. I eul to order .014". 10 Ib~. 
2!Ii eentl, I Iba. 30 conU. lell than 5 Ibs. 35 Ofnll per 
Ib 4 t ublc Int hes 10 the lb. pesta Ie extra . At lOUt !f: .. 
eai'h with order--ulanee C. O. D. Oeo. Schull, C.lu­
lIut, Michigan. 

PURE ALUMINUM . ad lead redlft ... Itelllelt .. holetl 
drilled, with brall IreWI and nutl per pai r 1. 18". 
I "'x4". 13c ..... 6. 151. I'/"x6 . 17c. I'l2xll. 19c. Sing le 
elementa half price. Sheet a lumllluM 1_18"', Sf.OO. 
1_8 /1 $1.90. Lead $1.00 ~uare foot III pre' lld. GID. 
Sehulz. Calumet. MichIgan. 

CONBENS • 800 VOLT F .1 mfd 450, .25 
510 •• 5 75 •• 2. $1,20. , 4. $2.40. 1500 
VOLT •• 1 510, .21i I. $1.05. 2. 
SI.95. 4. $3.8'. ELiM LOCKS, 2. 2-
and 8 2 • • and I $6.15. 2. • 8. I and I 
$6.tiO. . an • In 1 .... les Hc. Nany ath .. IIIlpaDltllI. 
ACllle transtor ...... a nd chokM. THE RADIO CLUB. 
INC., La Perte. Ind. 

IVORY RADIO PANEL blab tf\ern all. Write fir 
FREE Sallp l,. IYlryllte Radio Panel Co., 3380 Ave. G. 
Fort Wortft. Tual. 

Complete kit lor S-M 7 tubl Super ilttludinll every part 
-Panel, dials, etc. Guarantee new .nd p~rlect. First 
$"'.50. P. E. ~hap.an, 841 Preston, Philadelphi a. Pa. 

AMAZING RADIO OF F ER, 3 new S-M 7 tube Super 
Hets engravcd pan cls--Sub·base completely Wired. Be.:u­
tiful folding loop FREE. The choice of experts-Coast 
to Coast on loop. Without cabinet $52.50 e:J.th. The 
Radio Hospital, 841 N. Preston. Philadelphia. Pa. 

Iron core chokes 20H · 25 MA $1.00. 30H·60MA $2.25. 
30H _85 MA $2.75. 30H.125 MA $5.75. 50H-85 MA 52.75. 
50 H· 125 MA 55.75. Write for !;st or lit us Quote on 
your requirements. RadIo Parts Sales Co .• Oraoge. N. J. 

10% eft' . 11 standAf1l radio a pparalul laberafery 'lMtttll 
radlotroa UV 201A' , It ' nly $1.70. Pasmge preplld. 
Petsto Rldl. Laborl.torl.. Wa uwatosa. Wlnonsla. 

GUARANTEED RADIO PARTS-TUBES 98e and 
$1.23; 5VI or 5 to an. TraastorRlers $1.41; 18, 17, fit" 
23 plate Variable C.adensln $1.43. Tandellls $2.47, 
Mldlleb 118e; 3 Clnult Tunlnll Colli $1.31: Rhentatt 
lind Pot.ntlometorl 34a t. $1 .OBi COliN ELL Bronn 
Vernlerl $1.37. (Worth $2.00) : 7/1x"" Blaek If Mot_ 
tled RubtMr Panel. $1.32: Unpainted Knocked Down 
18" II' 21" Cablnet1 with IUbpl.nl1 and hardwara $2.75 
-POSTPAID-Cuh With Order. GORDON G. AT_ 
WELL. Shreveport. La.. 

110_'90_8~:~~~~!~~i:0r~1 malting I Trlckll Charlier for IA tulle $2.08. SOH 
85 MA. 28.0 111·420.6 Yilt trana-
fer.., .... $4.00. fer lIat or ,pecills. 
We estlmata tlon.. RadIo Putt 
Sal" Co., Oraalle. N. J. 

WESTERN EIMtrle pow .. alll"lIner $18.00. MIIMlVIII 
ThrM_,bge power a rnplln .. SI4.01. 81gnal I·plt.te oln· 
dell,.,.. at 60 cents .ch. G. t my bargala list for the 
ham. 9MV Story City, 10WL 

RUBBER STAMPS 

RUBBER STAMPS and supplies. 20c PH' line. Cushion 
Mounted. Catalog for stamp . Newman & Son. Auburn. 
Nebraska. 

SALESMEN WANTED 

I AUTO GAS SAVER FREE 
To Introduce. Amazing oar ptrllNTla nee_ Doublet lIIile. 

CRITCHLOW, !nvlnttr. C-go, Wheat ... Illiniis 

STAMMERING 

STAMMERING quickly a nd cheaply tured In your own 
home. Free book of lacts with proof of cures. Writ e, 
Mohr . 34 Fernhlll Avenue, Buffalo. New York. 

TYPEWRITERS 

TYPEWRITERS. all atandard mun. $10 UP. Full) 
Gua..anleed. Free Trl. l. Write for COMPLETE 111111' 
trated IIsll. Narthwllt ... Typewriter Exehange. 121 N. 
FrancisCi Ave., Chili". 

WANTED TO BUY 

FUll value paid f .. aid GOLD Jewelry, ,11_ er plat!· 
num. Pl etlal" retnrned It our efter lot .. tllf.tory. 
Elaine Sp.clalty Company, 5330 Ave. G, F.rt Worth. 
Teul, 

Radio Age Classified Ads Bring Results 

Plea8e Mention Ra.dio Age 'When Writing to Advertisers. 



The Walker Bread Co., of Fort Worth-one of the best known baking 
concerns in Texas-run their Blancke Control Equipped Ford Deliv­
ery Trucks and Salesman's Cars TWO EXTRA DAYS EVERY 
WEEK without gas-giving them 104 days of FREE gasoline per 
year. 

Agents-150 % 
Walker Bread Co. Delivery Truck No.6 lL.<led 28 
gallons of gas in four days (7 gals. a day) . This same 
truck equipped with the Blancke Control ran SIX 
days on an equal amount of gas-gaining two days a 
week over its former record-or 104 Free Gasoline 
days a year. 

Original Letter ~r~mfi~ei~V~:;r ~ffi~~~ ~~ 
other similar average results on their numerous cars 
and says further: "These cars cover t he same territory 
daily; gas is put into the cars each day, so that we 
have an accurate' account of the a mount of gas used 
by each car. The saving of gas by the use of your 
Automatic Carburetor Control will pay for its installa­
tion every thirty days." Backed by scores of endorse­
ments from wcll known Companics such as this,­
by a big National Advertising campaign and by guar­
anteed results--tbe Blancke Control is bringing un­
dreamed of success to our representatives. R. K. 
Waite ordered 2000 controls in 2 months, making a 
profit of S6,OOO! Every mail brings additional astound­
ing reports. 

Cadillac , the n e w La S alle 
and D elco Llsht Now U5e 
As Standard EQuipll1ent 
Therll10static Carburetor 
Control Under Blancke 

License. 

Profit Guaranteed 
Strongest Guarantee ~~ryau~::,~ti~~lehi~i 
Blancke Control. Guaranteed to giye 150 JUiles on 
5 gals. of gas on Fords-to practically eli minate 
carbon-save h alf oil-relieve battery strain-make 
BlOtar run smoother-give better acceleration-allow 
slower speeds in high gear. Sayes half repair bills. 
No holes to drill; no bolts to rcmovc--Anyone can 
attach it in 3 minutes. Ford owners everywhere a re 
d elighted. with the Blancke Control and their boosting 
promotes saIl'S. You don't need experience. Guaranteed 
r csults speak for themselve3 and sensational "Sure-Fire" 
D emonstmtion sells for you. 

Get One Free ~hati::r~~~~ aI50 %B;~~fi~~ st~~ 
you 'i\ithout capit.al in a r eal business that pays you from 
$300.00 to 82,500.00 and up each month anc;l gives user agent 
new Ford Car free by time his present one 13 worn out. Get 
star ted NO,"'. Use the COl\pon! 

BLANCKE AUTO DEVICES CO. 
154 E. Erie St •• Dept. 820 K Chicago. III. 

BLANCK[ Tlf[RMOSTATIC CARBURETOR CONTROL 
$15 a Day 
Guaranteed 
to Distributors 

· • 
... 

BLANCKE AUTO DEVICES CO., Dept. 820K, 
154 E. Erie Street, Chicago, Illinois. 

.. 
• • • I 
I 
I 

Gentlemen: I would like to get a Blancke Control FREE. 
Also send details of amazing new Guarantee Plan by which 
I can make from $300.00 to $2,500.00 a. month profit-no 
obhgation for me. 

• Name"_ .. • • Address.. ______ .... 

• • City State . · . --------------... -----------_ ... -. 

SALES 
Guaranteed 



Drum notes not only heard 
hut identified ' 

Thousa_nds of radio listeners will now realize 
for the first time that radio orchestras have 
drums when they hook up this new, improved 
Crosley Musicone. 

As originally produced the Musicone startled the 
radio world, eclipsing the old type horn and 
squeaky speaker. 

Today, the new l\Iusicone with its latest refine. 
ments and improvements correspondingly leads 
its host of imitators. 

Prepare for a real surprise when you hear this 
amazing device with its beauty and fidelity of 
treble reproduction-clarity and breathless 
reality in middle tones-richness and resonance 
of bass. Today-infinitely bettered and super­
latively developed, the Musicone is the world's 
finest loud speaker-and, at such extremely low 
prices, it's the world's greatest radio value. 

The Crosley patented actuating unit (and not 
the cone ) is the scr;ret. There's nothing else like it. 

Write Dept. 63 fQ[' descriptive Iitemture 

SUPER-MUSIC ONE THE CROSLEY RADIO CORPORATION ULTRA-MUSICONE 

$ i 4: ~7qne 5 ,-, ~:::.'.". [1 cmg~:"', (:, 129in:75 
Prices slightly higher west of the Rocky Mts. Y 



Scanned from the collections of 
The Library of Congress 

AUDIO-VISUAL CONSERVATION 
at The LIBRARY of CONGRESS 

Packard Campus 
for Audio Visual Conservation 
www.loc.gov/avconservation 

Motion Picture and Television Reading Room 
www.loc.gov/rr/mopic 

Recorded Sound Reference Center 
www.loc.gov/rr/record 



This file including all text and images are from scans of a private 
personal collection and have been scanned for archival and research 
purposes . This file may be freely distributed. but not sold on ebay 
or on any commercial sites . catalogs. booths or kiosks . either as reprints 
or by electronic methods . This file may be downloaded without charge 
from the Radio Researchers Group website at http://www.otrr .org/ 

Please help in the preservation of old time radio by supporting legitimate 
organizations who strive to preserve and restore the programs and related 
information . 


