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In the 
AIR 

lives as much 
STATIC as 

MUSIC 

In the 
GROUND 
there's more 
MUSIC 

than 
STATIC 

SUBANTENNA-new underground Antenna System 
astounds listeners and laboratories with loud clear 
DX on hot summer nights when old style aerial gets 

nothing but unwanted noise 
Imagine the intense pleasure of bringing in 
your favorite distant station loud and 
crystal clear-right through summer's cur- 
tain of static and noise! But, you don't have 
to be content with merely imagining it. Real 
DX in summertime-real big volume- 
amazing clarity-much better selectivity 
-all these are now available to you-and, 
with your present set. Simply connect your 
set to SUBANTENNA-the marvelous 
new underground antenna system that 
uses filtered ground waves instead of noisy 
air waves. 
Read PROOF that SUBANTENNA 
is the Greatest New Thing in Radio 

Says Static Is No More 
"I have received the Subantenna. My grand- 
son installed it. STATIC IS NO MORE. 
Am well satisfied. I can tune in stations 
I never could coax out of the air even 
though I had a long aerial."-A. E. F., Kans. 

Better Selectivity-No Static 
"It has always been impossible for me to 
eliminate the Drake Hotel. I was told that 
Subantenna would enable me to do this. 
Although skeptical, in view of many similar 
claims made by other manufacturers of radio 
accessories, I had one of the Subantennas 
installed. The results have been most satis- 
factory, in that I have not only been able 

to get every station in Chicago of any con- 
sequence, when the Drake was on the air, 
but out-of-town stations as well. In addi- 
tion I am able to report that static, which 
was a source of much annoyance before, 
has been entirely eliminated so far as I am 
able to observe."-R. L. P., Chicago. 

Michigan Gets California 
"I have had KFI, California, several times 
and go all over U. S. A. to Portland, Maine. 
You have the goods. It is far better for 
volume and tone on loud speaker than out- 
side aerial."-C. J. S., Mich. à 
Why SUBANTENNA Makes Every 

Night a Good Radio Night 
In summer air, the ratio of static strength to signal 
strength favors static. The "noise" is so much greater 

Underground Antenna System 

than the broadcast signal that it hides the music you 
wish to hear. That's why you don't get distance in the 
summertime. But, when you use SUBANTENNA, 
the situation is just reversed. For, in the ground, the 
ratio of static strength to signal strength favors the 
latter. In fact, there is so little static in the ground 
that the broadcast signal easily dominatesi t, with the 
result that you hardly hear the static, even on the 
most distant stations. Radio research men have long 
known this fact, but no device had ever been per- 
fected by which ground waves could be used. Now, 
however, you have SUBANTENNA-a great new 
device which makes radio, for the first time, an all 
year 'round pleasure. 

Eliminates Lightning Risk 
Not only will SUBANTENNA give you loud, clear 
DX in summer-not only will this remarkable inven- 
tion better the selectivity of your set-but it also 
completely eliminates the lightning hazard. With 
SUBANTENNA you can go right on listening -in dur- 
ing the most severe electrical storm without noise, 
fear of attracting lightning or damaging your set. 

EE TRIAL 
Make This Convincing Test 

Install SUBANTENNA. Leave your old aerial up. 
Select a bad night when DX is almost impossible with 
the ordinary aerial. Make a comparison station for 
station, connecting first your aerial, then SUBAN- 
TENNA. If ,from stations that are just a mess of 
jumbled noise with the old aerial, you don't get recep- 
tion that rivals local in sweetness and clarity the 
instant you switch to SUBANTENNA, this test won't 
cost you even a single penny. Send coupon at once for 
scientific explanation of SUBANTENNA and for 
particulars of GUARANTEE and FREE TRIAL 
OFFER. Send COUPON NOW! 

CLIP AND MAIL AT ONCE 
CLOVERLEAF MFG. CO., 
2715C Canal Street, Chicago, Illinois 

I Tell me all about SUBANTENNA your unquali- 
fied, unconditional guarantee and your FREE 
TRIAL OFFER. 

Name 
a 

Address 

CLOVERLEAF MANUFACTURING CO. 
2715C CANAL STREET CHICAGO, ILLINOIS Li .. m mi. m a na ms sm. 

Insten to Subantenna Static Eliminators over KY W, Chicago, 536 meters, every Wednesday, 7:30 to 8 P.M., Central daylight saving time. 
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GO INTO 

DRAFTING 
YOU men who are earning less than 

$40 a week, who have neither school 
education nor specialized training-have 
you noticed how hard it's getting to find, 
or keep a good job? Have you watched 
the spread of UNEMPLOYMENT, 
and do you know that it's your class 
which are first to be fired when the high 
pitch of prosperity lets down a bit? Do 
you realize that BIG CHANGES have 
taken place in all business and industry 
in the past five years, and that unless you 
learn to know and face these dangers, 
you're SUNK? The American School 
presents these facts in a friendly spirit, 
to help you realize how these NEW 
CONDITIONS strike at your very 
existence. 

Every year worse "Luck" 
Ten years ago men could "get by" 

with neither school nor training. Then 
it was still possible to learn by "prac- 
tical experience" alone. Today, there 
are millions of high school and college 
graduates to compete with you for jobs 
and advancement. Each June half a 
million more come into the battlefield 
armed with DIPLOMAS. They are 
elbowing uneducated, untrained men 
out of the way. They are pushing into 
the factories and offices and drafting 
rooms. What chance have YOU to win 

against this "June" 
army of better edu- 
cated men? 
There's One 

Way Out! 
Now you see the 

danger which you 
must face sooner or 
later. What a r e 

you going to do about it? You can't 
quit your job and go away to school, but 
the school can come to you. You can 
get SPECIALIZED TRAINING, 
right in your own home, in spare time, 
the best sort of education for your needs, 

they say "Go back half a million places, 
to the end of the line! 

better f o r 
your p u r - 
poses than 

general school subjects, the kind of 
equipment which employers are seeking 
these days of highly -organized industry. 
We have equipped 250,000 men to meet 
the new dangers, we have prepared them 
for better jobs and bigger pay. We have 
placed many in fine positions. 

You have only to follow their ex- 
ample. You can afford the cost and the 
terms. And you take no risk. We take 
all the risk that you will succeed. You 
must master the training, you must be 
placed in a well -paid position, or the ser- 
vice will not cost you a penny. 

Last Call! 
What are you going to do about it? 

You must face the new dangers RIGHT 
NOW. You dare not put off dicision. 
It wil be much harder to meet the enemy 
WHEN HE IS UPON YOU. You 
won't find it as convenient to start, after 
you're out of a job, as today. Snap into 
it then. Mail the coupon. Get all the 
facts about the new conditions in our 
booklet "The June Terror." Look into 
the opportunities open to you when 
you're an expert Draftsman. Find out 
how easily you can learn, at home. Get 
our guarantee to train you and help you 
get placed. DO IT NOW! 

Go Into Drafting 
Expert Draftsmen are urgently need- 

ed in all building, manufacturing and 
engineering lines. Salaries of $60 to 
$125 a week are offered to men who can 
draw original plans, who can calculate 
and design machinery, buildings and 
products. A knowledge of Drafting is 
the entering wedge to success in the Elec- 
trical, Automotive, Structural, Architec- 
tural and all Mechanical industries. A 

O. C. MILLER, Director Extension Work 

Dept. DB -26 Drexel Avenue and 58th Street, Chicago 

good Draftsman is al- 
ways sure of employ- 
ment at a fine salary, 
and he is in line for pro- 
motion to still better, ex- 
ecutive positions. Draft- 
ing is fascinating work, 
and you'll like the fine 
bunch of fellows and 
the good-natured atmosphere of the 
Drafting room. 

First --We Train You 
We have developed a simplified, one- 

step -at -a -time method for teaching Draft- 
ing. Any man with only common 
schooling can learn, quickly and gasily, 
at home in spare time. We start you off 
doing actual Drafting room jobs, the 
way it's done in the big Architectural 
and engineering offices. We give you 
the kind of training employers specify. 
In fact our instruction has been prepared 
by noted Engineers who are themselves 
big employers of Draftsmen. Mail cou- 
pon for 3 Drafting lessons, actually free, 
to prove that you can learn at home, in 
your spare time. 
Then We Help You Get PLACED! 

Coupon also brings amazing combina- 
tion training and employment service 
offer, which says, unless this instruction 
leads directly to a better job and in- 
creased salary, it will not cost you a 
penny. Outfit GIVEN! 

We include without extra charge, as a 
part of this training, imported instru- 
ments, board, T-square, triangles, paper, 
ink and supplies. These are full size and 
professional quality-the kind that you 
will keep and use in your job after you 
finish. 

DRAFTING Lessons FREE! 
D. C. M iller, Director Extension Work, 
The American School, Dept. D B-26, 
Drexel Ave. and 58th St., Chicago. 

Er Please send free booklet "The lune Terror." 
Please send 3 Free Drafting lessons to prove I 

can learn at home, in apare time. 

Name 

Address 

Age Occupation 
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An actual photo o f a small part of one of our nine departments 

Where 1000 Yo una' Men 
Are Learning Electricity 
ByActualWork.in 90 Days 

COYNE can and does make men elec- 
trical experts in 90 days. Coyne stu- 

dents learn without books or lessons. They 
learn by doing... by actually performing 
every conceivable step on every type of 
electrical apparatus. 

They learn the theory, operation and re- 
pair of storage batteries, not by looking at 
charts, but by actually building one com- 
plete, testing it and operating it. They learn 
house -wiring by actually wiring a house. 
Step by step, Coyne training takes you 
from the simplest first principles to the 
most complicated switch boards, great 
motors and power stations-always on real 
full-sized equipment in full operation. 

In the great Coyne Shops are mam- 
moth control boards ... there are auto- 
mobile chassis ... here a whole roomful 
of illumination equipment ... here farm 
power plants ... dynamos ... motors .. 
a two-story transmitting station ... and 

COYNE 

other machinery too numerous to mention. 
And here, working on the greatest out- 

lay of electrical apparatus ever assembled, 
are 1,000 students from every state and 
province of Canada. 

You learn from men who 
know - men who are them- 
selves masters of electricity. 
Here in this great school, 
every student gets individual 
attention. Training is intense- 
ly practical. No time is wasted 
and no student is ever hurried. 
In each department you may 
stay as long as you like. 

The Amazing Oppor- 
tunities 

These are some of the reasons why Coyne 
men are in demand all over the country... 
why our Employment Department secures 
dozens of positions weekly and why many 

graduates are earning up to $800 a month. 
The whole world of electricity is open to 

the Coyne trained man. He is trained com- 
pletely. He can make big money as Power 

Plant Operator, Superinten- 
dent, Telephone Man, Con- 
struction Worker, auto, truck 
or tractor electrician, battery 
man, radio expert, or he can 
go into business for himself as 
electrical contractor, dealer, 
auto ignition or battery expert 
and make $3,000 to $20,000 a 
year. 
FREE R.R. Fare to Chicago 

Coyne training requires 12 
weeks, and you may enter at 

any time. Age, lack of experience or ad- 
vanced education bars no one. Don't let 
lack of money hold you back. Our Employ- 
ment Department assists many fellows to 

part time positions where they 
can earn while learning. And right now 
our special offer pays your railroad fare 
to Chicago as soon as you enroll. 

$100 a week 
Many of our graduates 

have achieved spectacular 
success. One month after 
graduation Clyde F. Hart 
accepted a position with 
the Great Western R. R. at 
$100 a week. 

Clarence Ackland, living 
in the little town of West 
Brooklyn, Ill.. writes: "To- 
day I am making more 
money than ever before in 
my life. Some days I have 
made as high as $7$ clear." 

56 Page 
CATALOG 
FREE 

ISO Photographs 

Get The Facts, FREE 
Find out now what 

Coyne training can mean 
to you in money and 
future. Simply mail the 

coupon below for FREE 
Coyne catalog -56 pages 
of photographs... facts... 
Jobs... salaries... opportuni- 

ties in the electrical industry. 
This step does not obligate you. 
So act at once. 

r Ì 
i Mr. H. C. Lewis, Pres., 
I COYNE ELECTRICAL SCHOOL, Dept. B7-83 

1300 W. Harrison St., Chicago, Ill. I 
I Dear Mr. Lewis: 

Without obligation send me your big fre catalog and all 
details of FREE Railroad Fare to Chicago, I 
Service, Free Radio and Free Automotive Courses. 1 under- 
stand I will not be bothered by any salesmen. 

1 

1 

ELECTRICAL SCHOOL 1 Name..._.._ 

H. C. LEWIS, Pres., Dept. B7-83 , Address 
130o W. Harrison St., Chicago,City State....__. 

Founded 1699 lMIUMMIMIMM.MEIMIIMMMIIMI.MMMIMII.e11111 



196 Science and Invention for J':ly, 1927 

NDEX 
TO 
VER- 

SERS 
193 
268 

io. 
Andre & Co. 
Anita Co. 
Arveo Co. 
Associated Industrie Corp 
Audel & Co., Theo. .. Third Cover 
Automatic Rubber Co. 278 

INDEX TO ADVERTISERS 
Page 

A 

American Business Build- 
ers Back Cover 

American School of Correspon- 
dence 

American School of Music 
American School of Photog- 

raphy 270 
American Telephone & Telegraph 

267 
267 
278 
274 
271 

B 

Balda Art Service 271 
Bernard & Heller 262 
Blancke Auto Devices Co ..200 
Blandin, Ernest W. 264 
Bliss Electrical School 269 
Bogue Institute for Stammerers 270 
B. Sc. Chemical Co. 283 
Bureau of Inventive Science 265 

C 

C. & G. Sales Co. 269 
Chemical Institute 199 
Clock Co. 285 
Cloverleaf Mfg. 

Co. First Front Cover 
Coleman, Watson E. 264 
Comer Mfg. Co., The 266 
Commonwealth Tire Co. 278 
Conn, C. C., Ltd. 271 
Consrad Co., Inc., The 

270, 273, 276. 279, 281, 283 
Coyne Electrical School 195 
Critchlow, Walter 278 
Dynamo Timer Co. 273 

D 

DeForrest, Jimmy Boxing 
Course 278 

De HoI 268 
Douglas, Lyle 273 

Page 

Dryer, Prof. J. A. 274 

E 
Elto Outboard Motor Co. 276 
Engineers Service Co. 272 
Evans, Victor J. 265 
Experimenter Publishing 

Co. 268, 277, 282, 284, 285 

F 

Fawcett Publications, Inc. 198 
Federal Mail Order Corp. 270 
Ferry & Co. 272 
Fisher Mfg. Co., Adam 264 
Franklin Institute 269, 272 

G 

Gernsback, S. 280 
Gilson Glide Rule Co. 278 
Givens Chemical Co. 278 

H 
Hardin & Lavin 274 
Haywood Tire & Equipment 

Co. 274 
Hobart Bros. Co., The 269 
Hydro United Tire Corp. 272 

Ideal Aeroplane & Supply Co.. 274 
The Inkograph Co. 269 
Irwin Aircraft Co. 268 

J 
Jaroszk Jewelers Dealer 278 
Johnson Smith Co. 288 

K 
Karol & Sons Co., B. 267 
Kelsey Co., The 278 

L 
Laboratory Materials Co. 271 
Lacey & Lacey 265 

Page 

Lancaster & Allwine 262 
Law Morris & Co. 265 
La Salle Extension Uni- 

versity 268, 269, 270 
Long Eakin Co., The 278 

Mc 

McGraw-Hill Book Co. 261 

M 

Maxon, F. P. 274 
\lichigan State Auto School 272 
Miller, Monroe 265 
Miniature Ship Models 259 
Motion Picture Operators' 

School 270 
Munn & Co. 264 

N 

Nassau Hotel 266 
National Can Co. 272 
National Candy Machine Co 272 
Nestler Rubber Fusing Co 274 
New Method Mfg. Co 264 
New York Electrical School... 260 
Novelty House 269 
N. Y. Institute of Photography 274 

o 
O'Brien, Clarence A. 263 
Owen, Richard B. 262 
Ozment, C. J. 283 

P 

Parker, C. L. 264 
Parks Woodworking Machine 

Co. 272 
Plymouth Rock Squab Co. 270 
Polachek, Z. H. 264 
Polk, R. L. 283 
Press Guild 275 

Page 

R 

Radio Association of America 285 
Radio Specialty 197 
Randolph & Co. 262 
Rosenberg, Manuel 260 
Ross -Gould Co. 266 

S 

Scientific Apparatus Corp. 260 
Seaver Williams Co. 268 
Sherman Corp., The 264 
Sherman & Johnson 283 
Sherms 270 
Shields Engineering & Pub. 

Co. 278 
Shipman Ward Mfg. Co 274 
School of Engineering of Mil- 

waukee 275, 277, 281 
Sinclair, Jas. 272 
Snyder Publishing Co., R. 27s 
Spors & Co., F. 267 
Sterling Stop -Watch Co. 285 
Strongfort, Lionel 279 

T 

Tamblyn, F. W. 267 
Tarbell System, Inc. 271 
Townsend Radio 274 

U 

United Electric Motor Co. 272 

V 

Weeks Super Carburetor Co 285 
Wan Deventer, II. R. 265 

w 
Washington School of Art 266 
Whirlwind Co. 285 
Wilrite Fountain Pen Co. 276 
Wollensack Optical Co. 270 
Wonder Magic 283 

TELEVISION! ! ! 
The Newest and Greatest Development 

of this 20th Century 

JUST OUT 
116 PAGE 

BOOK 
ON 

TELEVISION 
by the combined staffs of 

SCIENCE & INVENTION 
and 

RADIO NEWS 

4 special chapters of many pages 

on how to make your own tele- 

vision apparatus. Profusely illus- 

trated. 

You Can Build Your Own Television 
Apparatus-At Home 

The marvel of Radio Broadcasting, the 
transmission of the voice and music over 
the air is no longer the greatest achieve- 
ment of this precocious 20th century. 

\Ve now have TELEVISION - the 
transmission of events over land wires or 
by radio. A tremendous step ahead of 
even Radio. 

For many years experiments on televi- 
sion have been diligently made by many 
famous inventors and engineers. Step by 
step machines have been corrected, im- 
proved and simplified-until today-prac- 
tical machines are in constant operation, 

annihilating distances in picturing events 
to the eager public. 

Here is the first and only book in print 
that gives you the complete story of tele- 
vision from earliest experiments to the 
present day machines. 

And further this book gives you com- 
plete instructions on how to build your 
own apparatus at home-the real work- 
able television set. The field is new and 
more wonderful than anything you have 
ever tried. 

BUY YOUR COPY NOW! 

PRICE 50c -SOLD EVERYWHERE 
If your dealer cannot supply you write direct 

EXPERIMENTER PUBLISHING CO., Inc. 
230 Fifth Avenue New York, N. Y. 
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-for every set 
owner or set user 

LIST 
OF 

CONTENTS 
Radio Broadcast 
Stations cf the U.S. 
by Call Letters 
Radio Broadcast 
Stations of the U.S. 
by Wavelengths 

R a d i o Broadcast 
Stations of the U.S. 
by States and 
Cities 

Radio Broadcast 
Stations of Canada 
by Call Letters 
Radio Broadcast 
Stations of Canada 
1.y Provinces and 
Cities 
Foreign Broadcast 
Stations, including 
'.S. Possessions 

Cup Winners 1927 
Iroadcast Station 
Popularity Contest 
Prizes Awarded in 
Radio Set Contest 
How to Build the 
Transoceanic "New 
Phantom" Model 
1loµ to Build Sir 
Oliver Lodge's "N" 
Circuit Receiver 
The Phasatrol Re- 
ceiver 

(/ 
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50¢ 
the Copy 

Summer Edl tiotr i. i wªavº Fifty Cents 

Radio Listeners' 
Guide and Call Book í lÌii; dited by 5. Gernsbac 

AWARD S 
of the 

BROADCAST S TAT I01'' 
POPULARITY 

CONTEST 7" 

EDITION 

the 

SUMMER is here-with the big outdoor features on your radio 
-baseball, fights, stadium and band concerts. 

You'll want all you can get of course. But to get them all 
you'll need a brand new up-to-date call book. 

The new "Summer Edition" of Radio Listeners Guide and Call 
Book is as new as the season. Bright and fresh from the press. 

It gives the very latest revised list of all broadcast stations of the 
United States, Canada and foreign stations. Arranged with spaces 
for writing in your dial readings. 

And don't forget-there are a dozen or more brand new circuits 
written up for home construction. See the list of contents on this 
page. 

It's one great edition for each and every radio set user. Contains 
176 pages, 100 illustrations on the large magazine size, 9 x 12 
inches-and with a beautiful two-color cover. 

Buy your copy today 

ON SALE E VE RYWHERE 
50c.THE COPY 

If your dealer cannot supply you, order direct 
The Consrad Co., Inc. 230 Fifth Avenue, New York 
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for Set builders, 
Amateurs and 

Engineers 

LIST 
OF 

CONTENTS 
T h e Phono -Radio 
Combination Set 
The Keystone 
Five -Tube T.R.F. 

Set 
How to Build the 
S -C II 
How to Build the 
Standard Brown- 
ing -Drake Re- 
ceiver 
Building the Lof- 
tin -White C o n - 

stant-Coupling Re- 
ceiver 
A 13 to 735 Meter 
Universal Re- 
ceiver 
A Constant Volt- 
age "B" Elimin- 
ator 
H o w to Install 
Power Tubes 
Some Interesting 
Experiments with 
Large Cone Repro- 
ducers 
When You Take 
Your Radio Vaca- 
tioning 

T h e Listeners' 
Accessory Guide. 

50e 
the Copy 




