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The Right Tube
in the Right Socket |

There are now twenty distinct types of Cunningham
Radio Tubes, each expressing the correct balance
in design and specification to perform a definite
function most efficiently in your radio. Your dealer
will tell you the correct type your radio is designed
to use. Equip throughout with Cunningham Radio
Tubes. By so doing you insure maximum perform-
ande in your radio.

Twenty different types—
o all in the Orange and Blue carton

E. T. CUNNINGHAM,; Inc.

New York Chicago San Francisco

—— - — — e

andavd for all Sets
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Prices Slightly High-
er in the West

5

N impelling example of creative art—a fine old medieval castle
with embattled turrets, cast in bas-relief of two-toned bronze
protecting a 17" free-edge cone. 'This model is equipped with
a powerful armature-type unit, especially adapted for the new tubes,
producing a tone quality beyond imitation.

Ask Your Dealer or Write for llustrated Circular
TOWER MFG. CORP. 122 Brookline Ave., Boston, Mass,

MORE THAN TWO MILLION TOWER PRODUCTS NOW IN USE

e TP

& 2 & 4 el o
MonxL “28,” $17.50 ADVENTURER, $11.95 NEw IMPROVED Piratz Snir, $8.95
*Prives Slightly Higher in the West MEISTERSINGER, $15
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Nature always puts obstacles in our
way. When men begin to study a
new invention or discovery they find
that there are many problems to solve
before a successful device can be built.
This was the case with the steam
engine, the printing press. the auto-
mobile. the acroplane, and every other
major invention that vou can think of.

The vacuum tube is, perhaps, one of
the most remarkable inventions ever
made. We found that we could usc it
to amplify the radio sig-
nals. But when we tried
to tunc these amplifiers,
so that they would help
us select the desired sig-

nal, we found that the H[S rew &05[6}/ -B andb (/%4

vacuum had a tendency 6 TUBE RECEIVER (/e luxe

to mishehave,

}Y:,‘;;a‘;fvi‘ bﬁ;ﬁ’?&ipﬁfeg{,fﬁ is the national radio hit at 5 5s.
age s much s ronger nan

Signal volt - the input voltage. This A A R R .
ages going 9 the matural result of The “All American” radio of 1928! With license to participate

e )

into wnplify=  the amplification. But in the enormous radio resources of The Radio Corporation of
ing tube. there 15 a path back . . N T oers
i through the tube through America, The General Electric Co., The Westinghouse Co.,,
which some of the strong output volt- The American Telephone and Telegraph Co., and The Hazel-
e Cg? e tbu‘ﬁ:‘ (oTtl]]‘ics e tine and The Latour Corporations, the Crosley Bandbox of
age is then again amplified 1928 is an ‘“eleven” of super-efficient features and amazing E{elfl('ﬂ‘(}(g\»‘l‘\g?‘l"fliCi'gs‘lc{\;‘.(g]l;ulfls
K . . . - (3 E gl AN rehani-
and again  returns, getting co-ordinated performance. In it are incorporated: cally for the installation of the
stronger cach time, the result Crosl “Bandbox.” Genuine

being that the tube goes wild, sicone built in.  Crosley deal-

. 09 b e . A 1 . ers secure them from their job-
Clzfs}t’i‘lfgm;;at'i;‘;“‘(‘)‘;u"ft]s“oad 1. The best idea of balancing. bers through
own hook. 2. The best ideas of shielding. FJ46F'QR%B]FRTS SO--
. L : 340 8. Alichigan Ave.,
If we can provide a. 3. The best ideas of sharp tuning. Chicago. 1L
sccoud] patlifiomi the 4, The best idea of controlling volume SaleskApenisifor JAnnrored
output circuit to the .0 voltages 9 L . N ° Console Thactories
input circuit, yeaving tube 5. The best idea of station selection. Showers Brothers Company
S0 arranged greatty ampli- ot g d The Wolf Mfg. Inuustries
that the volt. fied but  some 6. The best idea of finish and color.
St hllcﬁ e B 7. The best idea of power tube use. T ———
N Y e ance an L K . .
:hrg)u?h ):Ifis i'lro\\dl_tlﬁ with 8. The best idea of console installation. IMPROVED
he  little  in- h . MUSICONES
second pl;lth cowing signals, 9. The best idea of power supply connections by Musicones muiouc
S HORROZCIREO : enclosing all Jeads in a cable. the recoption of any
Amplified e voltage that ; . radio set. They are
Siannly e Clo m le 5 ]b ack 10. The best idea of AC tube operation. perfect uffinities in
turning to through the tube ~ H ok beauty uand  repro-
(ube mise jtsell we can pre. 11. The best idea of converting AC current to ductive effectiven

i“_“] dtup yent the
with ineom- H
L trouhle. This
ingsignals.

EE8 is called “bal-
ancing”  Dbrcause  the
second path is adjusted 4
so that it exactly bal-

. ) d for Crosley Ruadios,
necessary radio DC. 4 tilt-table model

with brown mu-

X hogany finish stands

Operation of the Bandbox receiver from house current is possible 8§ inches hivh,
8 5 5 g f27.50 — 16 -inch
with the AC model at $65, which uses the new amazing R.C.A.  Super-Musicone as

ances the path through AC tubes. Power converter costs $60 more. B edlah epenaity
the tube. Iazeltine di- . . —12~inch Ultra-
The Hazeltine method of  vides bolshesik These new Bandbox receivers are now on display at over 16,000  ausicone, $9.75,
balancing (or newtraliz- [pidges Balo o Aythorized Crosley dealers. Their faultless reception of the

ing) this path through ‘sther by oppos- many wonderful events constantly on the air is proving such a

the tube has several ing each other =4l d - h I 1 husi

unique advantages over they cause no startling demonstration that a nat{ona enthusiasm sweeps the

all the other methods rumpus in the country in the natural exclamation—‘“You're there with a

tube and pro- o .
that huve been proposed. iy (onals go Croslev!” If you cannot locate your nearest dealer write Dept.

This is why Crosley ra-  gyy  ampli . .
amplifier 4
dios use the Hazeltine without inter- 22 for his name and literature.

“‘neutrodyne’” method. ference.

TIHE CROSLEY RADIO CORPORATION Crosley is licensed only for
Poacel Crosley, Jr., Pres. Cincinnati, Ohio Radio Amateur, Experimental and
Prices slightly higher awest of the Rocky Mts. ki Broadcast Reception.
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Metrodyne
Radio Sets
are
equipped
for
BATTERY

or :
b ELECTRIC |
: Operation |

il o

Supex Six |
6Tubes-2Dials

54850

ealers -

7 PROFITS
[ to AGENTS
an{DEALERS||

Home agents and dealers are mak-
A ing big money selling Metrodynes.
\ All or part time. Mctrodyne ra-
% dios have no competition. Lowest
Whnlesnle prices. Demonstrat~
y g set on 30 days’free trial
Greatest money-making
N opportunity! -

want your money unless you are completely satisfied.

A single dial contol, 7 tube, tuned radio
frequency set. Tested and approved by

Popular Science Institute of Standards, Popu-
lar Radio Laboratory, Radio News Laboratory
and by America’s leading Radio Engineers.
Designed and built by radio experts. Only the
hlghest quality low loss parts are used. Magnifi-
cent, two-tonc walyut cabinet with beautiful,
gilt ‘metal trimmings. Very newest 1928 model,
embodying all the Intest refinements.

30 Days’ Free Trial—3 Year Guarantee

METRODYNE SUPER-SIX

Another triumph in radio — new Howard, of Chicago, said: —
1928 model. Approved by leading “Whlle five Chicago broadeasting
tadio engineers of Amcrica. High- stations were on the air I tuned in
est grade low loss parts, completely seventeen out-of-town stations, in-
assembled in a beautiful walnui cluding New York and San Fran-
cabinet. Easy to operate. Tune in cisco, on myloud speaker horn, very
your favorite¢ station on same dial loud and c]ear, as though they were J
readings every Lime—no guessing. all in Chicago.”

METRO ELECTRIC cmsp

2161-71 N, California Ave, Dept.4 Chicago, Illinois

i MAIL THIS
COUPON [ i

or send a postal or letter. Getour [i

# proposition before buying a radlo.

i Deal direct with manufacturer — :
SAVE MONEY—WRITB NOW'

www.americanradiohistorv.com

|| Retail Price || WONDERFUL OFFER DIRECT FROM THE FACTORY!

il Completely Assembled {» LThe World’s greatest radios! Electric or battery operated.
Big Discounts to Agents Perfect working, single dial and two dial control, 6 and 7 tube receivers!
—,_ and D. And just to prove our claims, we will ship a set to your home for 30 €

days’ free trial. Test it under all conditions. Test it for distance, volume -
and tonal quality—and if you are not convinced that it is the best single
dial or two dial set you ever heard, return it to the factory. We don’t

Metrodyne Super-Seven

Mrs. Wm. Leffingwell, Westfield, N. J., writes:
Radio I bought o
machine I have ever seen.’

N. M. Greene, Maywood, I1l.,
rodyne works ﬁne
Colo., Toronte, Canada, all on the Ioud speaker.”’

J. W. Woods,

Metrodyne in fine condition, Had it upand working the same day re-
ceived. Was soon listening to Los Angeles, San Diego, Qakland
and other California points; also St. Louis,
other east and south stations—all coming in fine. Am more than
pleased. Sure enjoying it.””
We are one of the pioneers of radio. The success of Metrodyne sets
Is due to our liberal 30 days’ free trial offer, which gives you the
opportunity of trying before buying. Thousands of Metrodynes
have been bought on our liberal free trial basis.

437

R Super Seven|]
{7Tubes-1Dial

{Retail Price

Completely Assembled

Big Discounts to Agents
and Dealers

Metrodyne Radio Sets are
equipped for Battery or
Electnc operation

adio

Easiest set to operate. Only one small
knob tunes in all stations. The dial is electrically
lighted —easy to log stations, even in the dark.
The volume control regulates the reception from
a faint whisper to thunderous volume, 1,000 to
3,000 miles on loud speaker! The Metrodyne
Super-Seven is a beautiful and efficient receiver,
and we are so sure that you will be delighted
with it, that we make this liberal 30 days’ free
trial offer. You to be the judge.

Metrodyne Qwners Say:

““The Metrod
you is a wow! This is as good as any $

“My time is 1
Oakland,

writes:

and the Met-
avana. Cuba

1 got alif., Denver,

Leadville, Colo., writes: ‘““Received the T-tubo

Kansas City and

5 15 0 1< = R Y O Y N 2 O OO O Y = =

METRO ELECTRIC COMPANY
2161-71 N, California Ave., Dept. 4
Chicago, Illinois

Gentlemen:

Send me full particulars about Metrodyne 6 tube
and 7 tube sets and your 30 days’Srectrial offer,

Name

Address.

If you are interested in AGENT’S prop-
osition, place an “X” in the square =3

2 S ) P I O 5

O
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By or BL LD with confidence

and Insure Permanent En

of

, ado

USE
“THE DIRECTORY OF
STANDARD RADIO SETS”

for

buying
HERE isone

easy—simple
way to decide on
what Radio Set
to buy. If you
are particular as
to the style of the
set, the power,
the sensitivity,
the price, or any-
1 thing that has to
do with a manufactured set you will find
a complete answer in the “DIRECTORY
OF STANDARD RADIO SETS.”
Photographs of all standard manufactur-
ers are shown together with an exhaus-
tive printed description furnished by the
manufacturers themselves.
This book is absolutely impartial. It is
the only printed book in existence that
gives you this information.
40 pages of descriptions and illustrations,
size 6 x 9 inches with handsome colored

cover, PRICE, 25c.

buys an entire
seft of these
four books of
vital impor-
fance te every
one owning or

USE “HOWTO TUNE YOUR
RADIO SET”

fo
enjoy all
programs
ADIO Receivers

! R know
no rules of etiquette—

they cannot be taught to
act on best behavior when
company and {friends are
judging them—but they can
be made to act properly if
: the operator understands
4 the few simple factors that
effect tuning or the proper
adjustment of the Receiv-
er’s controls. .
Be one of those on the
safe side. Don’t be afraid
to invite friends and show
them that good tuning
and enjoyable programs.

reception
The 64-page, illustrated book on How to Tune Your

means good
Radio Set (Consrad—25¢)_is
a carefully prepared, yet sim-
plified, instruction hook on
tuning alone.

Receivers of different types,
individual characteristics are
handled separately. All there
is to know, all that must be
known hefore one can really
say to understand the tuning
of a set—is given in this
book.

rme,eccocan o«

O Directory of

]
]
I
)
i
: Address
[}

contemplating
the purchase of
a radio set.

They can be
bought sepa-
rately if de-
sired at

25¢ each

Fill out the coupon
below and mail it
with your remit-
tance today.

All orders filled
promptly.

G How to Tune Your Radio Set.

City, State ... .

A e AN S D D G D Gt AP O A A P O W B G b G P G D EE ar GO Gk 4D SR 65 5

! CONSRAD CO., INC., 230 5th Ave., New York.

Gentlemen, I encl

L4

oymen
Set g!//

£

USE
“THE RADIO TROUBLE
FINDER”

to insure
permanent
satisfaction

HE “RADIO

TROUBLE
FINDER?” is a book
prepared by a Radio
Expert with many
years of practical | p
experience. It is a g >SN
proven fact that 99 B y
out of every 100
complaints from Ra-
dio set owners can
be traced to simple )
and minor troubles that a child could repair
with a simple book of instructions—and only
once in a lifetime the average wman need pay an
expert to repair his set—if he has a copy of the
“RADIO TROUBLE FINDER.”
This simplified 64-page book charts all troubles
and how to correct themt.
It is the simplest thing imaginable to use it.
Even the more difficult jobs of changing internal
mechanism of the set can be accomplished suc-
cessfully.
The “RADIO TROUBLE FINDER” contains
64 pages, many of which are illustrated. It is
size 6 by 9 inches with a colored cover.

PRICE, 25c.

USE

THIS 68-page book of
the Consrad Company
is the latest compilation
of Hookups in Radio.
The Hookups are those
that have been tried,
tested and perfected by
time and by thousands
of Radio Listeners.
This priceless book con-
tains: 18 Crystal Detec-
tor circuits, 39 Regenera-
tive, 21 Reflex, 23 Radio
Frequency, 10 Super-Regenerative, 10 Amplifier
and Oscillator, 5 Super-Heterodyne and other
valuable Hookups.

All circuits are shown by

PR )

1 » . >
2] . . : simplified drawings and
LTS or one copy © each is explained in detai
Standard Radio Sets. O Radio Trouble Finder, 1 The bookpis 6 gh‘;ch ta%l'
0150 Radio Hookups. T g X oSy
. ¢ size, illustrated, and is
ame ... e e O RO e e P RN IS St s e 3 contained in a special at-
i tractive 2-color cover.
i PRICE 25¢
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Many times in the old days,
while I trudged howme after work
to save carfare, I used to gase
enviously at the shining cars
gliding by me, the prosperous
men and women within, Little
did I think that inside of a year,
I, too, should have my own car,
a decent bank account, the good
things of life that wmake it
worth living.

I Thought Success Was For Others

Believe It Or Not, Just Twelve Months Ago
I Was Next Thing To “Down-and-Out”

ODAY I'm sole owner of the fastest-grow-

ing Radio store in town. And I'm on good
terms with my banker, too—not like the old
days only a year ago, when often I didn't
have one dollar to knock against another in
my pocket. My wife and I live in the snuggest
little home vou ever saw, right in one of the
best neighborhoods. And to think that a year
ago I used to dodge the landlady when she
came to collect the rent for the little bedroom
1 called “home”!

It all seems like a dream now, as I look
back over the past twelve short months, and
think how discouraged I was then, at the “end
of a blind alley.” T thought I never had had a
good chance in my life, and I thought I never
would have one. But it was waking up that]
needed, and here’s the story of how I got it

I WAS a clerk, working at the usual miser-
able salary such jobs pay. Somehow I'd
never found any way to get into a line where
I could make good money.

Other fellows seemed to find opportunities.
But—much as I wanted the good things that
go with success and a decent income—all the
really well-paid vacancies 1 ever heard of
seemed to be out of my line, to call for some
kind of knowledge I didn’t have.

And I wanted to get married. A fine situa-
tion, wasn't it? Mary would have agreed to
try it—but it wouldn't have been fair to her.

Mary had told me, “You can't get ahead
where vou are. Why don’t you get into an-
other line of work, somewhere that you can
advance?”

“That's fine, Marv,” 1 replied, “but what
line? I've always got my eyes open for a bet-
ter job, but I never seem to hear of a really
good job that I can handle” Mary didn’t
seem to be satisfied with the answer but I
didn’t know what else to tell her.

It was on the away home that night that 1
stopped off in the neighborhood drug store,
achere I overheard a scrap of conversation
about myself. A feaw burning words that avere
the cause of the turning point in my life!

With a hot flush of shame I turned and left
the store, and walked rapidly home. So that
was what my neighbors—the people who
knew mie best—really thought of me!

“Bargain counter sheik—Ilook how that suit
fits,” one fellow had said in a low voice. “Bet
he hasn’t got a dollar in those pockets.” *‘Oh,
it's just ‘Useless’ Anderson,” said another.
“He's got a wish-bone where his back-bone
ought to be.”

As 1 thought over the words in deep humili-
ation, a sudden thought made me catch my
breath. Why had Mary been so dissatisfied
with my answer that “I hadn’t had a chance”?
Did Mary secretly think that too? And after
all, wasn't it true that I had a “wish-bone”
where my back-bone ought to be? Wasn't that
why I never had a “chance” to get ahead? It
was true, only too true—and it had taken this
cruel blow to my self-esteem to make me see it.

With a new determination I thumbed the
pages of a magazine on the table, searching
for an advertisement that I'd seen many times
but passed up without thinking, an advertise-
ment telling of big opportunities for trained
men to succeed in the great new Radio field.
With the advertisement was a coupon offering
a big free book full of information. I sent the
coupon in, and in a few days received a hand-
some 64-page book, printed in two colors, tell-
ing all about the opportunities in the radio
field and how a man can prepare quickly and
easily at home to take advantage of these op-
portunities. I read the book carefully, and
when I finished it I made my decision.

HAT’S happened in the twelve months

since that day, as I've already told you,
seems almost like a dream to me now. For
ten of those twelve months, 've /iad a Radio
business of my own! At first, of course, 1
started it as a little proposition on the side,
under the guidance of the National Radio In-
stitute, the outfit that gave me my Radio
training, It wasn't long before I was getting
so much to do in the Radio line that I quit
my measly little clerical job, and devoted my
full time to my Radio business.

Since that time I've gone right on up, al-
ways under the watchful guidance of my
friends at the National Radio Institute. They
would have given me just as much help, too,
if T had wanted to follow some other line of
Radio besides building my own retail busi-
ness—such as broadcasting, manufacturing,
experimenting, sea operating, or any one of the
score of lines they prepare you for. And to
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think that until that day I sent for their
eye-opening book, I'd been wailing “I never
had a chance!”

l OW I'm making real money. 1 drive a

good-looking car of my own. Mary and I
don’t own the house in full yet, but I've made
a substantial down payment, and I'm not
straining myself any to meet the installments.

Here’s a real tip. You may not be as bad off
as [ was. But, think it over—are you satisfied ?
Are you making enough money, at work that
vou like? Would you sign a contract to stay
where you are now for the next ten years, mak-
ing the same money? If not, vou'd better be
doing something about it instead of drifting.

This new Radio game is a live-wire field of
golden rewards. The work, in any of the 20
different lines of Radio, is fascinating, absorb-
ing, well-paid. The National Radio Institute
—oldest and largest Radio home-study school
in the world—will train you inexpensively in
your own home to know Radio from A to Z

and to increase your earnings in the Radio
field.

Take another tip—No matter what your
plans are, no matter how much or how little
you know about Radio—clip the coupon be-
low and look their free book over. It is filled
with interesting facts, figures, and photos, and
the information it will give you is worth a few
minutes of anybody’s time. You will place
vourself under no obligation—the book is free
and is gladly sent to anyone who wants to
know about Radio. Just address J. E. Smith,
President, National Radio Institute, Dept.
OB-9, Washington, D. C.

ok R R L EEEREEEEEEIEEELEERETY ST

J. E. SMITH, President, :
National Radio Institute, 1
Dept. OB-9, Washington, D. C. 1
Dear Mr. Smith: :

Please send me your 6i-page free book. printed in g
two colors, giving all information about the opportuni-

ties in Radio and how 1 can learn auickly and easi
at home to take advantage of them. 1 understand tl

request places me under no obligation, and that no
salesmen will call on me. 1
]
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Never @
before W
has any
manufac-
turer of a
standard writ-
ing instrument
which is guaran-
teed to give perfect
satisfaction, offered
you so great a value.
“Remember, the Inko-

graph answers the purpose
of both pen and pencil com-
bined. Its point is shaped like
2 fine lead pencil point and
free and easy

writes with ink

witlout a miss, skip or blur.
uniform flow of ink actually
improves your handwriting. Won’t blot,
scratch, leak or soil hands.

steady

You who already possess a standard foun-
tain pen will find the Inkograph a most valu-
able addition to your writing equipment, for it
will do everything any fountain pen can do and
many very important things which it is impossible
to accomplish with any fountain pen at any price.

THE &
IMPROVED

What Users Say
Counts Most

My Inkograph is the smoothest
writing instrument with which 1
have ever written. That is saving
a Jot. I am a teacher by profes-
sion. 1 have a $7.00 pen and an-
other that cost more than the Ink-
ograph, hut Inkograph is better
than ecither. It is the greatest
improvement in _writing instru-
ments since the Babylonians rec-
orded their thoughts on clay tab-

lets \with a triangular pointed
reed. John R. Atwell, Chadwick,
N. C

1 wouldn’t take $5.00 for the
pen I am writing this letter with.
I have a good fountain pen but
don’t write any more with it. I
am proud of the Inkograph and
that I can say this to you and
mean every word of it. R. H.
Wilson, Beckley, W. Va.

In making out local requisi-
t{ons. it is necessary to make an
original and iwo carbon copies on
very heavy paper, and the Inko-
graph does this twice as well as
the hardest indelible pencil, and
is much neater and the original is
much more legible. — Wm.
Fortney, Placerville, Ia.

1t sure bas improved my hand
writing—I never took home any
medals for penmanship but I can
almost read my own writing since
I got this pen. M. F. Johnson,
Medina, Wis.

Y want to thank you for the re-
turn of my Inkograbh pen, which
you repaired for me. X feel rath-
er lost without this pen in my
pocket, 1 prefer it to any pen
1 ever carried principally because
of the ease with which one can
write with it, not having to be
careful whether you slide the pen
to the North, East, South or
West, it flows freely in_all direc-
%nnsy. Wm. B, Brown, New York,

Delighted: It writes bully—vou
have invented a pen that is per-
fection. It is so much more
rapid than my $9.00 fountain
pen. I wish you abundant success.
S! L. Carlten. Aurora, Il

* Inkograph.
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This Perfect
E

riting Instrument

We offer vou one of these standard regulation
INKOGRAPH pens as illustrated on this page
ABSOLUTELY FREE merely for getting two of
your friends or acquaintances to subscribe to either
RADIO NEWS, SCIENCE and INVENTION,
AMAZING STORIES, or SPARETIME
MONEY MAKING. All four of these magazines
are more fully advertised in another part of this
magazine.

Easy to Get Subscriptions

It is the easiest thing in the world to get your
friends to subscribe to these magazines. Every one

ERE is your chance to get at no cost the
new improved INKOGRAPH—a per-
fect writing instrument that operates like a
fountain pen. The INKOGRAPH is
guaranteed to give perfect satisfaction.
It is a beautiful, finely shaped pen of
exceptionally high standard of
manufacture, strong, durable and
handsome materials are used

throgghout. It ‘ls dgPEl that of them who owns a radio set will be glad to have
will stand “heavy duty  RADIO NEWS around; SCIENCE and INVEN-

TION tells how to save money on building things
for the home, and tells all about the marvelous in-
ventions of the day; AMAZING STORIES is the
biggest, finest, and cleanest fiction story magazine
now being published; and SPARETIME MONEY
MAKING will help those who want to make an
extra income on the side.

So you see, you have many selling arguments.
Convince two of your friends, take their subscrip-
tions and we will send you one of these beautiful
pens FREE.

service.” Itis a pen that
anyone would be proud
to own. Same size
and shape as regu-
lation $7 and $3
fountain pens.

The

Save Money
Vour friends can save money by subscribing.
That’s one of your strongest talking points. The sub-
scription price of SCIENCE and INVENTION is
$2.50 a year. Single copics sell for 25¢ each,or $3.00a
year. They save 50c. The same saving is offered
fo subscribers for RADIO NEWS and AMAZ-
ING STORIES. The subscription price of
SPARETIME MONEY MAKING is $1.50 per
year. The price on a single-copy basis would
be $1.80 per year. And these subscription
copies are delivered by mail, whereas other
readers must go out and purchase their
issues at the stands. Furthermore a sub-
scriber is always sure of receiving his
copy, but the single-issue buyer, un-
less he gets to the stand on the day
the magazine is received, may find
all copies sold—and additional
issues as scarce as hen’s teeth.
The coupon below will be ac-
cepted by us as a regular sub-
scription order. Clip it out,
check the magazines you de-
sire, enclose the correct
amount and we will en-

ter the subscriptions at
once and send you a

Combines Features

of both pen and pencil, minus
the weak points of both, plus
improvements not found in either,

The lead pencil smudges, the point
breaks and its writing soon is obliter-
ated. Most fountain pens skip, scratch,
flood, clog, leak, blot, soil hands and
clothing. The old stylographic ink pencit
dries up, ba1}<s, blots, writes heavy, flows un-
evenly and is never reliable. The Inkograph
feeds as fast and uniform on the 20th page as it
did on the first.

Cannot Leak

Not the tiniest drop of ink will spill, although one
filling is sufficient to write thousands of words. Will
write on any quality of paper.

Makes 3 to 4 Carbon Copies

: . o L. pen immediately.
at one time with original in ink. Bear down as hard as you The subscription
like without fear of bending, spreading, injuring or distort- prices are as_fol-

lows: Radio News,
$2.50; Science &
Invention, $2.50;
Amazing Stories,
$2.50; Spare-
time Money
Making, $1.50.

HOW

ing its 14 Kt. solid gold point. Are you a salesman’—use
an kaograph, make out your orders in ink and retain a
duplicate for your records. Do you wish to keep a copy of
your private correspondence?—use an Inkograph. Do you
do office work which requires clear carbon copies?—use an
Do you make out bills or sales slips?—use an
Inkograph and make a permanent original in ink with car-
bon copies. You can permit any one to write with your
Inkograph, for no style of writing can affect the Inkograph
point as it will a fountain pen.

GOUPOR

NOTE:~—You must inclose full price for TWO subscriptions. Be sure to mention magazine or magazines desired and

write plainly.
--------......------‘---.-------------------------.-----_------------------

i-------------------------------------------------------------_.._4-----"1
1 EX(];EFIMENTER PUBLISHING CO., Inc., 230 5th Ave., New York, N. Y. - .
1 entlemen: I enclose $......... for 1 year (12 months) subscription to [J RADIO NEWS i
i [JSCIENCE AND INVENTION, [JAMAZING STORIES, [0 SPARETIME ! / i N
: ING. Send one “Inkograph” to me FREE. SO R IS :
1 - . l Send ....... PTG e (TR Send wjpmessapancs 1
1 My name is (Mention name of magazine) (Mention 1za77u;'z;]é.;41'a'g'a:a:i1't;z)' a
S . % to to :
: y address 1s NAME veveneeanensoneasammenssas . NAME 4avevunocerssonssnasnsnsyes :
: Cny, State Trrmenrere e Address ceeevecesncassesanes Address ....,,.............f...;... :
B e City, SALE +evennrmreneennenn ... | City, State v.vvvueenn.. R -
X 1
: :
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Follow the Example of Thousands—Join the Radio Association—Learn Radio—
Take Advantage of its Big-Pay Opportunities

THE RADIO ASSOCIATION OF
AMERICA will help you make
money in Radio, full or part-time.
It will teach you how to build and
repair sets; start you in business,
if you wish.

Earned $500 in Spare Hours

Hundreds of members earn $3 an
hour serving their communities as
“radio doctors.”” Member Lyle
Follick, Lansing, Mich., has already
made $500 in his spare time. Member
Werner Eichler, Rochester, N. Y., is
earning $50 a week. Member F. J.
Buckley, Sedalia, Mo., is earning as
much money in his spare time as he
receives from his employer.

The Association will train you to be a
“radio doctor’” and to build sets “‘tail-
ored” to your neighborhood needs, that
you can sell for less than the “‘ready-
made” sets offered by your local deal-
ers.

We Will Start You in Business

If you prefer a business of your own
to becoming a Radio Engineer, our co-
operative plan will start you in a busi-
ness of your own without capital.

This plan gives the ambitious man his
opportunity to establish himself in his
community.

Many have followed this plan and estab-
lished radio stores.

Doubled His Income in Two Months
Member W. E. Thon, Chicago, was a

clerk in a hardware store when he
joined the Association. The training we
gave him enabled him to secure the
managershlp of the Radio Department of
a large store at a 220% increased
salary.

*“] attribute my success entirely to the
Radio Association,” he writes. “Your
method of instruction is wonderful.”
Membership in the Association has in-
creased the salaries of innumerable men.
Some turned their extra hours into cash
being ‘‘radio doctors” for their neigh-
bors; others by accepting employment
with neighborhood radio dealers. Scores
of our members are now connected with
big radio organizations in different ca-
pacities. Others are proprietors of pros-
perous stores.

From Clerk to Owner

“In 1922 1 was a clerk,” writes Member
K. O. Benzing, McGregor, la., ““when 1
enrolled. Since then | have built hun-
dreds of sets—from [-tube Regenerative
to Superheterodynes.

“l am now operating my own store and
my income is 400% greater than when
I joined the Association. My entire suc-
cess is due to the splendid help you have
given me."”

Membership Privileges

If interested in Radio as a profession or
a profitable hobby, join the Association.
You will receive a comprehensive and
practical training in Radio that will fit
you for Radio’s big-pay opportunities,
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You will have the benefit of proven busi-
ness-building plans. Our Employment
Service will be at your disposal. You
will have the privilege of buying radio
parts at wholesale. You will have the
Association behind you in carrying out
your ambitions.

ACT NOW—If You Want the No-Cost
Membership Plan

Now is the time for you to join. The
success of the Association was so tre-
mendous during 1926 that we are still
able to offer a limited number of Mem-
berships that may not—need not—cost
you a cent. To secure one of them,
write today without fail. We will send
you details and also our book, ““Your
Opportunity in the Radio Industry,”
that will open your eyes to the possi-
bilities in Radio for you. Let us hear
from you at once.

RADIO ASSOCIATION OF AMERICA
4513 Ravenswood Avenue
Chicago, Il Dept. RN-11

Centlemen:

Please send me by return mail full
details of your Special Membership
Plan and also a copy of your book,
“Your Opportunity in the Radio In-
dustry.”

Name....vinweevirnensonroerormnn. .

AdAGESSaynm o + Epepswn mogogsonp e Tepar T T
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Wall
Model

YVery attrac-
tive, hangslike
a picture, has
BA long cord and
fancy tassel.

The Rear
View of reg-
ular model—
note protect-
ed back. The
Junior also
lias a pro=-
tected back.

ONOCHORDE owners enjoy an unmistakable
pride of possession—a definite sense of pleasure and
satisfaction in knowing they own the best.

SFI(:;rd SONOCHORDE’s rich tone quality is a revelation,—
;3;:) dﬁ the faithfulness of reproduction astonishing, it is truly
a masterpiece of acoustic art.

Fashioned
after a floor
lamp — stand
is of semi-
gloss mahog-
any flnish.

Then, too, you’ll like the silk front and the semi-gloss
mahogany finished frame with its protected back.

535 JUNIOR MODEL SENIOR MODEL

Both the senjor model
and the Junior model
have semi-gloss mahog-
any finished frames—
both have silk fronts.
The regular model be-

Write for complete de-
tails and illustrated cir-
cular,

b1

If you have trouble se-
curing your Sonochorde,
write us for your nearest.
dealer’s name.

DEPT. A

ing larger, offers greater
volume and is slightly
more decorative,

Ask Your Dealer

BOUDETTE MFG. COMPANY
CHELSEA, MASS.
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Guaranteed
to deliver

5 walts at 25 Mils from 165 to Lh2 volts at a
o3 Welts at 5% ily ('nmpensatli)g nnllll:uml)er:\;_:c,
217 volts 5 as the total current lyid varies
{‘1”.’ : !b at dusis fram 5 down to 25 mils, all
70 ¥alls at the voltage you will ever need
18E vills at to efficiently operate any re
164 Walts at celving set with fram one to
frum 110 V. G ¢y-le fIftecn tubes, and 2 reserve

A.C.Current, with the for power amplification, for

improved type BH 125 at..ut one-half the price vou
M. Rayth;!l:l Tube, thought vou had ta pay for the

power you always wanted.

com Iete . d shown, or
‘ ‘o 'L% ; ver tical,

443

Compact —
5% x 6%«
B4 1nches.
Can be used

Quality un-
Quality un-
surpassed,

Buy ““B’’ Supply for the Last Time

Some day you will want a larger
radio — a larger power tube — or
a power amplifier. International
radio concerts are expected this sea-
son. Buy a “B” power unit now to
fit your present set, and the one

you expect to purchase eventually.
Authorities, engineers, laboratory
tests, prove the WARREN “B” SUP-
PLY delivers constant “B” power of
ample voltage and current needed for

good reception.

Try The ‘“WARREN”’ Before You Buy

Hook up the “WARREN.” You can adjust the three

sss variable voltage controls that are 'connected to the
> detector, inter{nediate, and amplifier taps, to suit
TN the most critical or sensitive set according to
<, ”4\/ > requirements, giving exactly the correct volt-
IR YN age and full »B” current under all con-
“1,, ‘e, ditions. The WARREN has also a
o, KN direct power tap for high power
G, K qkoﬂs tubes, as well as reserve capacity
o AN in the filter to carry smoothly
S, : o AN the long sustaining notes, par-
& 4 NN tlc’ularly the deep tones.
Yo 7 AN The modern radio owner
kg e assumes a growing
%, @2 “y, O ide in his radio

b, 0 5%, LIRS pride

>0

equipment, from points of general appearance and quality
of reproduction. The “WARREN B” Model T is your great-
est asset, due to its quality of construction, efliciency, com-
pactness, neat appearance, and design. Finished in Old
Gold Bronze. Fits into your console as an item of
beauty and attraction to your radio equipment.

The demand for “WARREN B” Supply Mode! T has been
so great, your dealer may not have a sample unit. If not,
order direct at once. Mail the coupon today. Send only
$35.00 and save express charges or we will ship C. O. D.
for $35.00 ($37.50 West of Rockies). Do pot delay. Get
your “WARREN” now. You run no risk. Approval of
radio laboratories, experts, and engineers, plus our money-
back guarantee, is your protection. Shipped complete, in-
cluding improved type BH 125M. Raytheon Tube.

WARREN ELECTRIC CO.
Dept. RN.

PEORIA, ILL.
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Weak batteries?
Never with

Rectigon
TheTwo-Rate Charger

ONNECT vyour battery SAmpere Rectigon your “A” at top notch for every

permanently to Rectigon— $1 0] program. Rectigon will recharge
it will automatically “trickle in” A your wet “B” just as easily.
;/’// ”’/,I‘;,'l new power to replace what you $ 1 4 00 Rectigon is made by Westing-
i, | use; or if unusually long periods - house — broadcasters of first

of set operation drain the bat- 5 Ampcre Rcctigon radio program from KDKA,
tery faster than a “trickle will $2 (1) back in 1920. Rectigon is safe,
recharge, just swing the leads compact and simple. No mov-
over to Rectigon’s high-rate now ing parts to break or wear out,
terminals and bring the battery $24 00 nothing to damage the set even
to full charge quickly and without bother. if you tune in while charging. Get Rec-

You need only the one charger to keep tigon at your dealer’s.

o

1,

£,
i

Westinghouse Re ctigon
Battery Charger

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, EAST PITTSBURGH, PA.
' Offices in All Principal Cities ; Representatives Everywhere
o, ’ Tune in with KDKA—KYW—WBZ—WBZA

Rectox ~— for trickle charging only.
Just attach the leads to your battery
and connect Rectox to the light line.
Left permanently on charge, at either
15 or 34-ampere charging rate, it keeps
your “A” battery power peppy. No
messy liquids, no moving parts, noth-
., ing to wear out.

Besides Rectigon and Rectox
for better battery charging,
Westinghouse also makes Mi-
carta panels and tubing for
better insulation, and radio
testing instruments for better
reception.

ESTHGHOUS
Y, ELECTRIC )

www.americanradiohistorv.com


www.americanradiohistory.com

Radio News for iVozwnEcr, 1027 443

When you have
decided to use
house current \\
for your receiver-\\

i < S ;J S\GNE‘)&USE W/ : 
. what Power Unit will you buy 3

\
A battery eliminator isn’t one of those things you can Just look at and say it’s good or bad.

Nor can you determine its qualities with a few moments’ trial. How then, can you be as-
sured of a reliable unit of lasting satisfaction? Over 700,000 satisfied users of light socket
power units will tell you to be sure it is Raytheon approcved and equlpped with the
Raytheon long life rectifying tube.

_———

You can identify a Raytheon type power unit by the green Seal of Approval on the front. Only
unitsthat have been tested and approved can use this symbolorthe Raytheon gaseoustypetube.

Our Technical Service Department will be glad to answer questions or send the latest Radio
Power Bulletin covering in detail any subject on light socket power in which you may be

interested.
RAYTHEON MANUFACTURING CO., Cambridge, Mass.

Type BH

- >
~y
125 m.a. 300 ‘ " Type A
volts ‘ ll @ @ n ' 2Y2 Amps.
Type BA P g g Type R
-

A-B-C power :’ 90 V, 60 m.u
THE HEART OF RELIABLE RADIO POWER .M

350 mua.
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' HE  sensational Strobodyne circuit, the greatest of Super-Heterodyne I
3 receivers that combines the best features of every circuit and has amazed
SE Radio, is now ready for home and community set builders.

Consrad, the greatest radio book and Pattern publishers, has printed a brand

new pattern for this amazing Strobodyne circuit. ' ‘
u A sixteen-page, 9x12, book gives every last detail in the building up of reliable

Strobodyne receivers.

In this booklet are drawings and photographs of various parts of the receivers. \u

% § .
s The few parts of the hook-up that require special attention are fully covered
Ink by special simple instructions.

s FULL SIZE BLUEPRINTS

With this Strobodyne pattern come four full size blueprints. These blueprints ‘
are complete, accurate and highly simplified. Anyone can build a Strobodyne i
receiver, whether they have built a radio set before or not. qu

The Blueprints are as follows: !
No. 1. Panel layout Blueprint—Size 11x27 inches. 1l
No. 2. Sub-Panel Layout. :

No. 3. Wiring for Apparatus (Shown in perspective form)— i
No. 4. Underside view of Sub-Panel—Size 16x27 inches. |
Size 23x27 inches. ‘
Until you have studied the Strobodyne you are a back number in Radio—a man i

of the older school—the Strobodyne is not just a new circuit—It is an epoch
in Radio. I

50c THE COPY

.

f i
: USE THIS COUPON . i
.‘-----------------------------“_------------------
1
n
1 CONSRAD COMPANY, Inc., 5
: 230 Fifth Ave., New York. :
': Gentlemen: 1 enclose 50c for one copy of the New Official STRO-
1 BODYNE PATTERN containing complete constructional information 1
' and all Blueprints. .
1
: NAME covveereerrpeseetinmionsinionensasonagss T A S e e e Mo s :
1
p Address e TR B T R T R H
1
U |

www.americanradiohistorv.com


www.americanradiohistory.com

Radio News for Nowvember, 1927 447

Jnnaum‘z’ng

THE A. C. RADIO TUBE

FOR YOUR PRESENT SET

ARCTURUS A. C. TUBES

DETECTOR — AMPLIFIER —POWER

Four Prongs—Fits Present Sockets—For all D. C. Sets

BETTER RECEPTION
MORE RELIABLE MORE CONVENIENT
LESS EXPENSIVE

Now you can have unfailing quality re-
ception, the convenience and reliability
of A. C. Tubes, with but a few simple
changes, in any D. C. Set.

Avrcturize Your Present Set

No matter what set you now own it will
pay you to get complete information
about this latest development in radio.
You will find added satisfaction in the
perfect reception you get with Arcturus
A. C. Tubes.

Write today for complete information
mentioning make and model of your
present set.

ARCTURUS RADIO COMPANY, Inc.
253 Sherman Avenue, Newark, N. J.

wWWwWwW.americanradiohistorv.com
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Universally Used
byAmateur Builders

Adopted by
Leading: Se’r

~=a g
First Choice !
of Professional &=

Builders
5 i T
p : Sold Everywhere
Endorsed by ‘,i : byleading Deslers =
Foremost Radio  ~ 4 g
Engineers ~ .

FIRST C H OICE
of t/Je Keenest Minds in Radzo!

[RST CHOICE—because Durham was the first and orig-
inal “metallized filament” resistor — because years of
heavy production and the confidence of leading radio manu-
facturers have given us #me to produce a perfect product.

Durham Resistors and Powerohms are the leaders in their
field because their uniform, unfailing accuracy and absolute
reliability have been proved time and time again.

This is why they are the first choice of foremost engi-
neers, leading manufacturers, professional set builders and
informed radio fans who demand quality results.

Like Durham Resistors and Powerohms, Durham Re-
sistor Mountings ate also the leaders in their field. The

Durham standard fesiscors are made in ranges from 300 only upright mountings made; takes minimum space—
B acors and-Amplifier Crchts are. made in 2.5 watt - made of high resistance moulded insulation —best quality

fi 5 100,000 oh . . . B
and > waccsizes i ranges from 300 €0 o tension-spring bronze contacts. Single and double sizes.
eAdopted by Leading Radio Manufacturers

Philco

Fansteel Products Co.
Kellogg-Switchboard
Western Electric

F. A.D. Andrea
Sterling Mfg. Co.
Kokomo Electric
Garod Radio Corp.
Browning-Drake
Howard Radio

A-C Dayton

RESISTOR s & POWEROHMS

INTERNATIONAL RESISTANCE CO., Dept. | 2% South 20th Street, Philadelphia, Pa.

(S METALLIZED b

www americanradiohistorv com
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Hbox

Licensed by The
Andrews-Ham-
mond Corpora-
tion, under Pat-
ent No. 1,637,-
795 and appli-
cations

Slightly Higher West of
the Rockies

Input— 110 volts, 50-60 cycles A. C. Output —6 volts
direct current, 2 amperes., Shipping weight, 25 lbs.

Electrify Your Set With No Changes in
Tubes or Wiring

HE ABOX “A” Battery Eliminator con-
sists of a rectifier and the well known

ABOX Filter circuit built into one compact
unit. [t contains no battery.

The ABOX takes the current direct from the
light socket and delivers it to the set as hum-
free, 6 volt direct current. It operates only
when the set is in use. Unlike a storage bat-
tery, the current is always the same—exactly
the right amount. Therefore, it permits better

reception, to say nothing cf the convenience
of true electric operation.

The cost of maintenance is no more than that

of a 50 watt lamp. The initial cost is less than
a storage battery and charger, which it re-
places. Ths ABOX contains no delicate tubes
or elements and entails no upkeep cost, what-
ever. It is adaptable to your present set with-
out change of tubes or wiring.

The ABOX will operate eight or less tubes
on a line voltage of 100 volts or over.

Ask your dealer for ABOX, the true “A”
Battery Eliminator.

The ABOX Filter is an entirely different unit from the Eliminator,
being the filter circuit alone in a small, compact unit. If you have
a sustable charger it can be easily converted into an ““A” Elimina-
tor by substituting the ABOX Filter for the storage battery. Ship-
ping weight, 11 Ibs. Price $19.50. Slightly higher west of the Rockies.

Send for interesting booklet,
“ABOX and The Light Socker”

The

box Company

215 North Michigan Avenue

Chicago, Illinois

449
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A combination of a beau-
tiful ship model and a loud-
speaker that is easily worth
$£100. You can build it
yourself in a few spare
hours with no other tool
than a small tack hammer.

Radio News for November, 1927

Size: 26 inches high; 12
inches wide; 27 inches long
(overall). The La Pinta,
a reproduction of one of
the famous Fifteenth Cen-
tury ships.

The famous Melody Ship which has met with instant approval everywhere it has been shown
and played can now be purchased in knock down form at the startlingly
low price of $12.50. This remarkable speaker combines

Perfect Tone - - Plenty of Volume - - No Distortion

No doubt you have often admired ship models and
vearned to possess one but could not do so because the
price was too high. Now it is possible to own a beautiful
ship model and loudspeaker combined at a small cost. Let
the WORLD'S LARGEST BUILDERS OF SHIP
MODELS AND SHIP MODEL LOUDSPEAKERS
sunply vou with all the necessary parts. cut to fit and
ready to assemble from which you can build a beautiful
model of the historic Mayflower. the Santa Maria or the
La Pinta in a few hours. To all outward appearances the
completed model is a beautiful ship model hut upon closer
observation a loudspeaker can be seen cleverly incorpor-
ated into the main sail.

The loudspeaker unit is of the Electro Magnet tvpe.
Power amplification is not needed to force the low tones
through. They come through with perfect ease and do
not interfere with the high notes, giving faithful repro-
duction at all frequencies. The mainmast. upon which the
unit is securely fastened is seated two inches deep in a
three and a half pound solid wood hull. making it impos-
sible for counter vibrations to affect the perfect repro-
duction of the Melody Sail. The driving pin is attached
to our super-vibrating, especially prepared, Melodyv Sail.
The installation of the Melody Sail does not change th
appearance of the model in any way. Melody ships come
in three beautiful models, the Mayflower, the Santa Maria
and the La Pinta, with parts cut to fit and ready to
assemble. No tool needed but a small hammer.

You need not know amything about ship building or
carpenter work in order to build one of these ships. No
special knowledge of ship model building is necessary
either. \We will supply all the parts from the hull down
to the smallest piece of rigging, all cut to fit and ready to

MINIATURE SHIP MODELS, Inc.

3818-20-22-24 Baring St., Philadelphia, Pa.
Canadian Branch: 1485 Bleury St., Montreal, Canada

Canadian Prices Slightly Higher. Send all Canadian Orders
to Canadian Office.

assemble. You cannot go wrong. Diagrams and plans
of parts that are included with each kit tell exactly what
to do with each part.

These plans show vou step by step just how the model
is constructed. Evervthing is made so simple that even a
small child can build a heautiful model.

All you need is a small hammer to tap the parts into
place. Here is a part of the instructions copied word for
word from the diagram and instruction sheet that goes
with the kits. “Take part No. 57 place it in front end of
part No. 56 and tap lightly with a hammer. Next take
part No. 58 and place it up against No. 57 and tap it
with a hammer to bring it into place.”

Easy! Nothing simpler. The instructions are like that
from beginning to end. Do this and that and before vou
realize it a beautiful ship model has grown before your
eves.

Write for our free beautifully illustrated catalog which
contains photographs of all our models together with
complete details and price of each. We will send this
catalog without obligation to you. Fill in the coupon
below and we will act upon it immediately.

If. after assembling the model you do not think it
worth many times the purchase price, return it to us
in good condition and we will gladly refund vour
morey .

—"‘i======ﬂ===‘=========-=-----=‘---------.
§ MINTATURE SHIP MODELS. Ixc.. DEPT. M

[ 3818-20-22-24 Baring Si1., Phila., Pa.

1 Please send me_cemplete parts, cut to fit and ready to assemble
& for the Melody Ship.................... T . .for which
1 | agree to pay postmian $12.50, plus postage.

1

1 PLEASE PRINT NAME AND ADDRESS PLAINLY

1

: Name i AT AT TR AR T O 5 F R B

£ Street or R. F. Dyimriprieziansome SE pen N N ORIl 8NN 4 @l
1

I GV s s s e hd adaon swrde s L e i s A bbb dds
]

1 “tate T e Yo A & e LB
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87% at 30 Cycles

At 30 cxcles, an S-M 220 audio transformer in o stand-
ard amplifier circuit gives 87% of the amplif.cation ob-
tained at 1000 cycles, while its curve is substantially flat
from 100 to 1000 cycles. Above 2000 cycles, the curve for
a single stage falls off gradually, while in a standard two
stage amplifier circuit, the curve is substantially flat up to
5000 cycles above which frequency it falls off rapidly to keep
static, heterodyne squeals and ““set noise” at a minimum.

The above paragraph sums up at once the desirable
characteristics of an audio amplifier and the actual per-
formance of SM audio transformers. It is just this fact
that has made 220's the choice of over half of the design-
ers of the new 1927-1928 circuits, for engineers know that
the short cut to the finest of quality is to use S-M audios.
220’s have outsold every other transformer in their class
for over a year. And S-M audios are being used in more
broadcasting stations than any other types. WCAE,
WBBM, WEBH, KFCR, WTAQ, KGDJ, WLBF,
and many others. WCFL, the “Voice of Labor,™ checks
quality of all programs with them. Nathuniel Baldwin,
Inc., famous speaker experts, test with 220's and 221s.

Your guarantee of quality is to use S-M 220's and
221°s in every circuit you build, and you'll find that over
half the popular 1927 and 1928 circuits will give you just
this same guarantee.

The 220 audio is the biggest value on the market, and
its performance measures up to its 4-pound size. It con-
tains more steel and copper than any other transformer
~—the measure of transformer merit. Price $8.00.

221 output transformer not only protects loud speakers
against power tube plate currents, but compensates low
frequencies for all loud speakers. Price $7.50, or with cord
and tip jacks, No. 222, $8.c0.

230 push-pull input and 231 push-pull output trans.
formers are priced at $10.00 each.

451

“The Finest
Tone I've

Ever Heard” ~

and complete A. C. operation

THAT’S THE STORY of the famous Silver
Shielded Six in a nut-shell. Every one of the
thousands who built last year’s Shielded Six
said the same thing —“The Six has the finest
tone I ever heard.” And now the new and im~
proved 1928 Model of this famous receiver is
ready, with the same fine tone as the original,
and tremendously increased selectivity and dis-
tance getting ability.
And just as last year SM engineering led the field with the first
individual stage shielding, dual control, all metal assembly features that
definitely established the Six as the finest of kits, so &M again leads.
With the new A. C. tubes just out S-M offers for immediate delivery,
A. C. Shielded Six Kits—before other A. C. tube circuits have even
been announced, -M engineering has been completed.

The Shielded Six may be built for operation with standard tubes,
using batteries or eliminators, or it may be built with new A. C. tubes
using the compact S-M 652A, ABC power plant. Or the man who wants
the finest possible tone can build self contained super-power push-pull
amplification, for 171 or 210 tubes right into his Six. And with its three
stages of tuned R. F. amplification, plug-in coil covering all waves from
200 to 3000 meters, its all-metal assembly, individual stage shields, light
socket operation, and other features, the Six can’t be duplicated for less
than $250 to $500. Above all, the Six is guaranteed to have finer tone
than any other set you can buy.

The astonishing simplicity of the light socket operated Improved
Shielded Six is here illustrated. This Six (a special model with push-pull
171 power amplifier) is complete, ready for operation with all power
supplied by the small unit at the left. Only a short antenna, a ground
connection, and loud speaker need be added for operation.

Type 630 kit contains all parts for standard Improved Shielded Six
for 5 volt tubes, for battery or eliminator operation. Price $95.00.

Type 630 AC kit contains all parts for the light socket operated
model using 4-C327, 1-CX326 and 1-CX371 A. C. tubes. Price $99.00.

Type 652A, ABC power plant kit contains all parts for an ABC
power supply for 630 AC kit or any standard receiver using A. C. tubes.
Price $36.50, or assembled, ready to use, No. 656A, price $40.50.

Send 10c to cover postage and we'll mail you enough new dope
on A. C. operation, super-quality amplification and how to bring
last year's Six up-to-date to fill your reading evenings for a week.

SILVER-MARSHALL, INC.
848 West Jackson Blvd. Chicago, U. S. A.
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Amazingly Easy Way
to getinto ELECTRICITY

Don’t spend your life waiting for $5 raises in a dull, hopeless job. Now
. . « and forever . . . say good-bye to 25 and 35 dollars a week. Let
me show you how to qualify for jobs leading to salaries of $50, $60
and up, a week, in Electricity —NOT by correspondence, but by an
amazing way to teach, that makes you an electrical expert in 90 days!
Getting into Electricity is far easier than you imagine!

Learn Without Lessons in QQoaxs

or advanced education

bars no one. I don’t care
if you don’t know an arma-
ture from an air brake—I
don’t expect you to! I don’t
care if you’re 16 years old or
40—it makes no difference!
Don’t let lack of money stop
you. Most of the men at
Coyne have no more money
than you have.

Railroad Fare
Allowed

I will allow your railroad
fare to Chicago, and if you
should need part-time work
I’ll assist you to it. Then, in
12 brief weeks, in the great
roaring shops of Coyne, I
train you as you never
dreamed you could be trained
. . . on the greatest outlay of
electrical apparatus ever as-
sembled . . . costing hundreds
ollars . . .

IACK of experience—age,

of thousands of

real dynamos, engines, power plants,
transmitting
. everything from door-
bells to farm power and lighting . . .
full-sized . . . in full operation every

autos, switchboards,
stations . .

day!

No Books—No Printed g eechos ot o

Lessons

No books, no baffling charts . . . all

COYN

Prepare For Jobs
Like These

Here are a few of hundreds
of positions open to Coyne-
trained men. Our free em-
ployment bureau gives you
lifetime employment service.

Armature Expert
i $50 a Week and uE
Substation Operator, 365 a Weel
Anto Electriclan
$60 2 Week and up
Inventor - =  Unlimited
Manitenancee Engineer
= $60 a Week and up
Service Station Owner
60 8 Week and up
Radio Expert, $60a Week and up

Now In Our
New Home

This is our new, fireproof,
modern home wherein is
installed thougands of dol-
ars, worth of the newest
and most modern Elee-
trical E‘;‘?uxpment of all
kinds. We now have_the
largest amount of floor @
space devoted to the ex-

world. Every comfort and
convenience has been ar-
ranged to make youhappy
and contented duriog your
training.

. ELECTRICAL SCHOOL

H. €. LEWI1S, President, Dept. 87-77
500 S. Paulina St., Chicago

Established 1899

real actual work . . . build-
ing real batteries . . . wind-
ing real armatures,operating
real motors, dynamos and
generators, wiring houses,
etc., ete. That’s a glimpse
of how we make you a mas-
ter practical electrician in
90 days, teaching you far
more thantheaverage
ordinary electrician ever
knows and fitting you to
step into jobs leading to
big pay immediately after
graduation. Here, in this
world-famous Parent school
—and nowhere else in the
world—can you get such
training!

Jobs, Pay, Future

Don’t worry about a job,
Coyne training settles the
job question for life. De-
mand for Coyne men often

www.americanradiohistorv.com

exceeds the supply. Our employment
bureau gives you lifetime service. Two
weeks after graduation, Clyde F. Hart got
a position as electrician with the Great
Western Railroad at over $100 a week.
That’s not unusual. We can point to Coyne
men making up to $600 a month. $60 a
week is only the beginning of your oppor-
tunity. You can go into radio, battery or
automotive electrical business for yourself
and make from $3000 a year up.

‘Get the Facts

Coyne is your one great chance to get into elec-
tricity. Every obstacle is removed. This school is 28
years old—Coyne training is tested—proven beyond
all doubt—endorsed by many large electrical con-
cerns. You can find out everything absolutely free.
Simply mail the coupon and let me send you the big,
free Coyne book of 150 photographs . . . facts . . .
jobs + « . salaries « « . opportunities. Tells you how
many earn expenses, while training and how we assist
our graduates in the field. This does not obligate you.
So act at once. Just mail coupon.

Get this
FREE
Book

Mr. H, C. Lewis, Pres.

COYNE ELECTRICAL SCHOOL, Dept. 87-77
500 S. Paulina St., Chicago, I1L.

Dear Mr. Lewis:

Without obligation send me your big free catalog and afl
details of Railroad Fare to Chicago, Free Employment
Service, Radio and Automotive Courses. and how I can
“‘earn while learning.”” I understand I will not be bothered
by any salesman.
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Two new models have been added to the group of Bosch
Radio Reczivers—they are receivers which in prices and
performance make Bosch Radio outstanding in selection of
models——the desirable radio line of the season for purchasers
and dealers.

The Model 46 is a compact six tube receiver, but 16 inches
long, with electrically lighted single tuning dial. It has the
famous Bosch tonal quality. It lists at $68.50.

The Model 87 is a seven-tube table model of unusual beauty
with which an outside antenna or loop is not necessary.
Single electrically lighted dial, armored and shielded with
great power and Bosch tonal quality, Model 87 lists, at
$195.00.

Bosch Radio is constructed with a rigidity never before

obtained in radio development—purchasers, receive Bosch

Radios with the original factory settings assuring life-like
tonal quality, far-reaching, satisfactory broadcast
reception—without adjustment.

The Bosch Radio Line is complete—four, six-tube and two,
seven-tube models. “A” power unit, “B” power unit—two loud
speakers and a phonographic pick-up device,
See and hear Bosch Radio before you buy any radio—note its
engincerir.g superiority and its fine furniture,

Dealers who are in business to stay are urged to write for
the new Bosch plans. Write to

AMERICAN BOSCH MAGNETO CORP.
Main Office and Works: Springtield, Mass.

. Branches: !
New York Chicago Detroit San Francisco

Bosch Rudio Reveivers arve licensed only for Radio
Amateur, Experimental and Broadecast Receptinn
They are manufactured under patent applica-

tiors of American Bosch Magneto Corpora-
tion and are licensed under patent an-
plications and patents of Ruadio Corp.
of America and under applica-
tions  of Radio Frequency
Laboratories, Inc.

wWwWWw.americanradiohistorv.com
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ERATI

ERE is the great value offer of the day. Test and try this
powerful seven-tube RANDOLPH RADIOQ for thirty days.
After it brings in stations from coast to coast with

amazing clearness—with easy one-dial tuning—after it
easily equals any other radio regardless of cost—after you
are more than satisfied then you can buy it direct at factory
prices. Every RANDOLPH must make good before it'is
sold.

The RANDOLPH SEVEN-TUBE CONSOLE illustrated here
can be had for use with batteries or connected direct to the
electric light socket—absolutely batteryless--no batteries,
chargers or acids—just plug in and tune in. 1009, efficient
either way. Its construction and performance have been tested
and approved by leading radio engineers and authorities—by
leading radio publications and laboratories.

7 Tubes~—Single Control
Illuminated Drum

One drum dial operated by one simple vernier control tunes in all stations with
easy selectivity to tremendous volume. No overlapping of stations. Illumin-
ated drum permits operation in the dark. Volume control for finer volume
modulation. This is a seven-tube tuned radio frequency receiver with power
transformers and power amplification. Space wound solenoid coils. Full and
completely shielded. A real receiver of the highest quality. Tremendous dis+
tance, wonderful tone quality, simple to operate.

Beautiful Walnut Console
Built-in Cone Speaker

The Randolph Seven-tube Ampliphonic Console illustrated above is housed in
a genuine burl-walnut cabinet with two-tone hand rubbed finish giving it un-
surpassed beauty. The same expert cabinet worlk has gone into the making
of these consoles as in the finest furniture. Has built-in ¢one loud
speaker that compares with any on the market. Accurately re-
produces complete range of musical notes from the highest to thelowest pitch.

What Users Say

I have logged more than 50 stations from coast to coast.—Lloyd Davenport,
Littlefield, Texas. I have logged 52 stations from Cuba to Seattle, the setis a
world beater.—J. Tampkinson, Detroit, Mich. Your set is a revelation, has all
others tied tothe post for distanceand selectivity.—Waldo Powers, Vergennes,
Vermont. On strength of its performance sold two more sets this week.—
T. Scanlow, Orlando, Florida. i

S st
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mpandolph
7-Tube Console
Single Control
BRETAILPRICE
\ Completely Assembled

hav s
yo“ i S€
Q0P o ca ¥y

. = = 5 - Geaan = -
; The Senior Six ﬁ'r %% °
Now you can have a new, g The Randolph Radio

modern, single-control, six- Corporation are pio-
tube radio. Do not compare neers in the manufac-
this set with old style 2- ture of radios. All of
dial 6-tube sets “selling for its vast-and unlimited
about the same price. The resources have been used
Randolph 1928 Senior Six has in making and perfecting

Randolph Radio Corporation,
of the Randolph Receivers, 711 West Lake Street, Dept. 234
also been tested and approved Bocause of oxl’" i o = Chicage, Tiiinois Ty
by the leading radicengineers. n tail pr. e successful experience in & 80, =
Comes in a beautiful solid walnut @ 1C the radio business, we are  F Gend me full particulars about the RANDOLPH Six and Seven-
cabine bt r b e dnich. Sibele 3 1 perfectlyconfident ingend- gy 7 he All"Electric and Rattery Table and Console Sets with details
control. Illuminated Drum with S‘ngle ing out a_Randolph Radio g D FREE Trial Off
space for logging. Absolutely de- on trial. Weknow what it & of your 30 Day ria. er.
pendable and very selective. Sent cCont rol will do. Mail us the cou- B
for 30 Days’ Free Trial. Youtest & ' il pon now for the greatest g Name ) . e R ’ 2
it before you buy. \____/‘ radio offer-ever made. 5 B
B Address s ]
RANDOLPH RADIO CORPORATION 8 -
5 8 City...._.. oo State 5l
711 West Lake Street Dept. 234, Chicago, I1lineis g po 11 o T if interested in Agent's proposition. H
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Don’t confuse Balkite “AB” with

so-called radio socket powers

Balkite ((A’, Contains no

battery. The
same as Balkite “AB” but for the “A”
circuit only. Not a battery and charger
but a perfected light socket “A” power
supply. One of the most remarkable
developments in the entire radio field.
Enables owners of Balkite “B” tomake
a complete light socket installation at
low cost. Price §32.50.

vance in radio power

since the early days of radio. Itis made
by Balkite, the pioneer and leader in
the radio field. It replaces both “A”
and “B” batteries and supplies radio
current from the light socket. It is not
to be confused with so-called radio
socket powers. It contains no battery
in any form, nor any of the other usual
accessories. It never requires charging.

Operates only during reception

Balk:ite “AB” operates only during recep-
tion. Turn it on and your set operates.
Turn it off and you’re through. It is the
most economical of all sources of radio
power. There is no trickle charging when
it is not in use. It puts an end forever
to run-down ra-
dio power. It de-

T Thenew It contains no bait/eliy/ o
Balkite “AB” ; Balkite prin-
is the greatest ad- in an)/ fb ym; ciple of electrofiytic

rectification. A prin-
ciple so reliable that it is standard on
the signal systems of most of the rail-
roads of the country. A principle that
has been responsible for nearly all the
great advances in radio power. The
same principle on which 2,000,000 Bal-
kite units now in use are based. Like
all other Balkite units Balkite “AB?”
is entirely noiseless, a permanent piece
of equipment, with nothing to wear
out or replace.

Makes any set electric

Balkite “AB” makes any receiver an
electric set, a true instrument of pleas-
ure. To realize the difference between

Balkite “AB” and any other radio

power supply,
just lift the lid

e
Balklte B’ Oneofthe long: livers at all times and look. There
est lived devices full . . fusi
in rado. The accepted tried and proved a tull, even, uni- 1s nO conrusion
light socket “B” power supply. The form flowof cur- of wires, nothing

first Balkite “B,” after 5 years, is still
rendering satisfactory service. Over
300,000 inuse. Three models: “B”-W,
67-90 volts, §22.50; “B”-135,* 135
volts, $32.50; “B”-180, 180 volts,
$39.50. Balkite now costs no more
than the ordinary “B” eliminaror.

rent exactly as
required. It al-
ways uses the
least current nec-
essary to operate
your set satisfac-

to go wrong. In-
stead a simple
complete unit
that means the
swift passing of
radio batteries

torily. It requires and their attend-
no other atten- : ant cares. Two
tion than the ad-  Licensed under Hammond-Andrews patent applications ' models, to serve
* dition of water 3 . v _ anyset. 35voltsy
- i or 4 timesa yeat. Balklte ‘ (AB 7 523:2?1;11:22*?17};1?’ ﬁsc,))].so. 1§o volts,
: = el It is unaffected  just Lift the lid and look. There is no confusion of  $67.50.
Balkite Chargers b)’ Stsmding idle. wires, nothing to go wrong. Instead a simple com- Your dealer
Balkite *ABR” plete unit that means the swift passing of batteries N T

Standard for “A” batteries. Noiseless.
Can be used during reception. Prices

is based on the

and their cares. Particularly 1 boon to women.

the one you need.
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drastically reduced. Model “J,”* rates
2.5 and .5 amperes, for both rapid and
trickle charging, $17.50. Model “N”*
Trickle Charger, rate .5 and .8 am- :

peres, §9.50. Model “K” Trickle .
FANSTEEL

= Bk

‘Radio Power Units —

wWWwWWw.americanradiohistorv.com

FANSTEEL PRODUCTS COMPANY, lnc., North Chicago, Illinois

*Special models for 25-40 cycles at
slightly bigher pricey

Prices are slightly higher West of
the Rockies and in Canadu JQ

=
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FINEST 3FOOT SPEAKERKIT

And Now a Complete Line of “ENSCO” Models

The famous “‘Ensco’” three foot cone has made S h

radio history. Now we are introducing four new

“Ensco”” models:—two of them just like the old ee t em at the
reliable 3 foot models but in the two foot size. C ®

And two with a beautiful polychrome pedestal, one hlcago Show

three foot and one two foot, The new models round
out the “Ensco’ line and make it by far the most

attractive on the market. STANDARD

KIT
COMPLETE KITS
$ $
The “Ensco’” Kits are complete. Every necessary 10‘ 00 11.00 '

part is included together with a twelve page incs-
trated instruction book which explains in detail just
how to make six styles and three sizes of cone and
roll speakers. The “Ensco’” can be assembled in
less than an hour.

ABSOLUTELY GUARANTEED

We guarantee the “‘Ensco’” to be the equal of any
manufactured speaker regardless of price. The
“Ensco’’ produces the truest tones you have ever
heard. After you hear your set with the “Ensco’”
Cone, you will wonder how you were ever satisfied
with your former speaker.

WALL KIT

R,

AT YCUR DEALER OR DIRECT FROM US OTHER MODELS

. No. 10-24 Standard Kit in 24" size .$10.00
90 to your dealer,' ask. him to demonstrate the No. 11-24 Wall Type Kit in 24" size $11.00
Ensco’'—compare it with any speaker regardless No. 1;0'13y5c-hZ4 24 dCO;Iel with SPecial$|3 50
. . rome pedestal ... ... ..., .
of price. If your dealer has not been supplied send No. F-145-36 36" Cone with special
the coupon to our nearest office. Shipping charges polychrome pedestal ....... ... $14.50
paid. OQur absolute money-back guarantee protects S
o SEND THIS pammmn
. - | ¥
COUPON______---' 1
5 mmm any e
DEALERS AND JOBBERS |.-- ee!‘sy Service Cﬂf‘;::e) 1 am e\\c\osmf—"‘l
. . . . 8 Engit st © e ‘Check
Write for the “Ensco’ profit making pro- L (Send neamS s C,.\“ag“”\?‘r‘,:; i %&n‘un‘? sun\er |‘
position. The finest cone speaker at a “ b %10. 12.89 0 O istered) 4
; 2
price anyone can afford to pay. 0 i
1

Engineers’ Service Company

Members Radio Manufacturers Association
25 Church Street, N. Y. 73 Cornbhill, Boston
28 E. Jackson Boulevard, Chicago

331 Bay Street, Toronto, Ontaric
'ENSCO Ad. No. 240-G.V.-1927

www.americanradiohistorv.com


www.americanradiohistory.com

Radio News for November, 1927

Al Electrice

Or Battery Operation

AGAIN Marwood is a year ahmd—wlth the Radio
sensation of 1928——at a low price that smashes Radio
profiteering. Here’s the scnsation they’re all tatking
about—the marvelous 8-Tube Single Control Marwood
for BATTERY or ALL ELECTRIC operation. Direct
from the factory for only $69.00 retail price—a price
far below that of smaller, less powerful Radios. Big
discount to Agents from this price. You can’t beat this
wonderiul new Marwood and you can’t touch this low
price. Why pay more for less quality? To prove that
Marwood can’t be beat we let you use it on 30 Days
Free Trial in your own home. Test it in every way.
Compare it with any Radio for tone, quality, volume,
distance, selectivity, beauty. If you don't say that it
is a wender, return it to us. We take the risk.

New Exclusive Features

Do you want coast to coast with volume enough to
fill a theatre? Do you want amazing distance that only
super-power Radios like the Marwood 8 can get? Do
you want ultra-selectivity to cut out interference? Then
you must test this Marwood on 30 Days Free Trial.
An amazing surprise awaits you. A flip of your finger
makes it ultra- belectwe—or broad—just as you want it,
Every Marwood is perfectly BALANCED-—a
real laboratory job. Its simple one drum control
gets ALL the stations on the wave band with
ease. A beautiful, guaranteed, super-efficient
Radio in handsome walnut cabinets and consoles.
A radio really worth doublc our low price.

Buy from Factory—Save 14

Why pay profits to several middlemen? A
Marwood in any retail store would cost practi-
cally three times our low direct-from-the-factory
price. Qur policy is highest quality plus small
profit and enormous sales. You get the benefit.
Marwood is a ploneer, responsible Radio, with a
good reputation to guard. We insist on the best
—and we charge the least. If you want next
yvear’s improvements NOW-—you must get a
Marwood—the Radio that’s a year ahead.

AGENTS

Make Big Spare-Time Money

Get your own Radio at wholesale price. It’s
ecasy to get orders for the Marwood from your
friends and nabors. Folks buy quick when they
compare Marwood quality and low prices. We
want local agents and dealers in each territory
to handle the enormous business created by our
national advertising. Make $100 a week or more
in spare time demonstrating at home. No ex-
perience or capital needed. We show you how.
This is the biggest season in Radio history.
Everybody wants a Radio. Get in now. Rush
coupon for 30 Days Free Trial, beautiful Catalog,
iglgent’s Confidential Prices and Agents’ New
an,

Has Comp]ete A-B Power Unit

A REAL ALL ELECTRIC Radin with one of the
pest A-B power units on the market=—no batteries
needed—at the world’s lowest price. This Mar-
wood can’t be excelled at ANY price. If you have
electricity in your home, just plug into the light
socket and forget batteries. No more battery
trouble and espense. Costs less than 2¢. a day to
operate. Always have 1009  volume. ALL
ELECTRIC Radios are high priced because they

are new. We cut proiit to the bone and offer a

$250.00 outfit. for $98.00 retail price. Big dis-

. count to Agents. Don’t buy any Radio ’till you
get details of this sensational new ALL ELECTRIC MARW 00D RA DIO CORP.
Marwood, 5315 RAVENSWOOD AVE.
Dept. A-5, CHICAGO, ILL.
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Get Our isonts Before
You Buy a Radio

Don’t buy any Radio 'till you get our big discounts
and catalog. Save hali and get a Radio that IS a
Radio. Try any Mar\vood on 30 Days Free Trial at
our risk. Tune in coast to coast on loud speaker
with enormous \olume clear as a bell. Let your wife
and children operate it. Compare it with any Radio
regardless of price, If vou don’t get the surprise of
your life, return it.  We take the risk. Don’t let
Marwood low prices lead you to believe Marwood is
not the highest quality. We have smashed Radio
prices. You save half,

6-Tube—1 Control

This is the Marwood 6-Tuhe, 1 Control for BATTERY
or ALL ELECTRIC operation. Gets coast to coast
on loud speal\er with great volume. Only $47.00
retail. Big discounts to Agents. Comes in handsome
walnut cabinets and consoles. This low price cannot
be equalled by any other high grade 6-tube Radio.
Has the volume of any 7-tube set. If you want a
6-tube Radio you can’t beat a Marwood and you can’t
touch our low price.

RETAIL
PRICE
Big Discount
to Agents
from This

B Marwood Radio Corporation, 1
1 5315 Ravenswood Ave., Dept. A-5, Chicago, III. :
1 Send Agents’ Confidential Prices, 30 Days Free Trial, 1
.| New Catalog and Agents’ New Money Making Plan.

#  No obligations on my part, E
1

1 S 1
H Name .c..veigiooaneccivesennonn seeesrranans 1
B AQYess voveviweess T P TR cpo¥ort oo Il U
B ]
8 Stoor RFD.uevvnnnens TR, ey . |
'l ]
i [Citu rr. Treecern. Ters Joee. TrEStaten. . . ¥ . 1
Fl 1
P LT R R R I T TR
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TRADE MARK

REPRODUCER

MANY radio experts, hearing the All-
American Reproducer for the first
time, have exclaimed, ‘““Here at last is a
reproducer worthy of a fine receiver.”

This splendid unit will give you greater en-
joyment of radio; because it reproduces with
faithful accuracy. There's no shrill harsh-
ness of the treble; no exaggeration of bass
tones.

Throughout the entire amplification range
—in full volume or turned down to a whis-
per—all the tones come rich and full.

This is a compact, efficiens and
low priced aunit. It embodies
every feature of bulky and higher
priced power units. Small enongh
to fit in any radio battery com-
partment. Has rwo controls and

will deliver up to $2 72

180 wvolts. Price

Make this test yourself — compare the
All-American Reproducer with any other,
at any price. You'll learn instantly why
the All-American is the ideal unit for getting
the greatest possible enjoyment of radio.
Ask your dealer about it.

(Raytheon tube extra)

ALL-AMERICAN RADIO CORPORATION
4209 Belmont Avenue
CHICAGO, ILLINOIS

www.americanradiohistorv.com
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HUGO GERNSBHCK
Editor and Publisher

o
Editorial and General Offices, 230 Fifth Avenue, New York
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1927 No.

THE OUTLINE OF BROADCASTING

By HUGO GERNSBACK

HERE are now in this country nearly seven hundred broad-

cast stations. Scattered throughout the world there are, from

the latest available reports, other broadcast stations enough

to bring the number well over a thousand. The remarks that
1 shall make here will be centered, primarily, around the reason why
broadcasting 1s done at all, and the most recent developments in the
ceconomics of broadcasting.

First, the question is often asked * ‘Why is o broadcast station?”
In Almnu since the Federal Radio Commission took hold, it has
been freely predicted that, after even a short time, many l)roadc4>t
stations will be killed off. This massacre has not been recalized, for
the simple reason that a broadeaster is one of the most difficult
things to kill. There are hundreds of reasons why a person, a busi-
uess, such as a newspaper, a church, or other institution, should
broadeast. These are, usually, strictly individual and, while the
reasons may he good ones, the results, in a great majority of the
cases. do not warrant the maintenance of a separate broadcast
station. For sentimental reasons, there may be a reason for broad-
casting. A man or a firm may wish to become better known in the
community, or indeed in the country, and the operation of a broad-
cast station  often  may accomplish  this.

Whether it is of any dollars-and-cents value

later become discouraged, if month after month his business depart-
ment shows losses piling up, from which there seems to be no escape.
The average 500-watt station costs anywhere irom $100,000 per year
upwards to run, if it is operated on any decent basis whereby the
public gets fair entertainment. Frequently the figure is much higher,
where the station has a good staff and uses good talent.

Another important change has come about lately, which may be
summed up as follows: When broadcasting first started, the stations
practically had to drag the talent in to the studios. I remember well
the time when WJZ first started in Newark., It was the first station
in this district, and not well known at the time. 1 had been asked to
prepare a talk to deliver over the station. The station manager came
over to New York in person to get me; even inviting me to dinner
and having a car ready for me to go over to Newark and broadcast!
Those were the good old days, when broadeasting was yvoung.

A little later on, nearly everyone was anxious to broadcast, par-
ticularly musical artists who sought to make a name for themselves
over the radio, and many indeed did so. There are many of them
who have been actually “made” hy radio. But of late these same art-
ists and a host of others have come to realize that it is one thing to be
a famous radio artist, and quite another to
meet his rent when it comes due. Fame and

to the broadeaster himsel{ is not always cer-
tain. A newspaper, for instance, may run a

hroadeast station which costs some $200,000 ancient history,

to operate during the year. It is doubtful
whether the newspaper can pick up sufficient it is today—how
additional circulation to pay for this outlay. ?;‘;i faced

¥

Jut i good will and prestige, the $200,000 may
he well repaid. No two cases are cver alike,
and what benefits one broadcaster may not
henefit another. Each case should be judged
on its owinl merits.

Some broadeasters frankly admit that they

its purchascrs.

. In which the Lditoyr dips back into
and recalls the earliest
days of broadcaxtmq—‘chcn the question
of its support was less troublesonie than
the broadcaster has
by continually
of good cutertainment—iwhy paid
adiertising must be relied wpon to pro-
vide programs of quality that 1s attrac-
tive to critical listcners—and why radio
advertising st not be of too divect a
nature if it is to be really profitable to

publicity do not keep the wolf {rom the door.
So the same artist, who once was glad to have
the opportunity to broadcast, now has made a
face-about and demands pav—and good pay at
that—if the station wants to use his talents.
As for music, such as that supplicd by or-
chestras, unions have been formed and it is
practically impossible to secure any kind of
an orchestra or instrumental performer, with
very few exceptions, who will give services
frce  to a radio station. There are,
of course, exceptions, hecause there are

increasing

are not in the “game” from the dollars and
cents standpoint (Incct]) but expect to profit
indirectly. Thus, for instance, one of our large radio corporations
went originally into 1)104(lca>tmg simply to keep faith with the
people who bought its radio sets; because a radic set without
broadeasting would be the height of uselessness. Consequently, more
people listening-in to radio programs meant the sale of more sets.
That, however, was in the beginning. If this firm had been able to
monopolize the sale of scts, then its broadcast station or net of
stations would indeed have been well paid for. But this did not
happen, and many  independent manufacturers who sold radio
sets  did  so  really on the capital invested by others in
hroadeast stations.

I‘'rom the economic side, one would think that the manufacturer
who sells radio sets or, indeed, radio merchandise, should support
the broadcaster who gives the service; but, strange to say, the set
manufacturers, as well as the makers of parts and accessories, in
America, while not actually hostile to the broadeast stations in
general, do practically nothing to help defray the broadcaster’s ex-
penses. This situation is strange, if we contemplate the fact that,
if all broadcasters suddenly shut up shop, not a single radio set,
accessory or part could be sold.

There was at one time a faint hope that hroadcasters could assess
the radio manufacturing industry to help support the stations. Such
a thing might have come about if stations in this country had not
multiplied to such an extraordinary number, that the burden would be
too tremendous for even the larfrest manufacturcr to stand. Even
a large sum of money, distributed over seven hundred hroadcasters,
would he wasted. because it could not begin to support the entire
hroadeasting industry adequately.

So the hrmrlcasterg who, practically one and all, with very rare
exceptions, have lost huge sums on their stations, have come of late
to sce a new lght., Even the wealthiest broadcaster will sooner or

still some artists who are not too well
known.

So the broadcasters are faced with the alternative of running their
stations at a huge loss, or quitting entirely. Rather than do the
latter, and in order to get back the heavy investments already made,
advert1s1nor over the radio has hecome increasingly popular lately:
and it may be said that the coming year will witness a complete
change in broadecasting. After the broa(lcastcrb had seen the light,
and found that support was not forthcoming from the radio industry
itself, they had to go sell their time to those who necded advertising.
And it may be said here that advertising over the air is possibly the
cheapest kind of advertising and the most econonical.

It is doubtful whether an advertiser can secure the same results in
any other way than over the radio, providing it fits his partlculdr
class of business. When it comes to mal\mg a name for a certain
class of merchandise, and to popularize it quickly, there is possibly
nothing quite as efficient as radio, hecause it mlmedlatcl\ reaches
a large class of people who are in a reccptne mood. On the other
hand, there should be no direct advertising over the air; that is, so-
called “sales talk.” It has been found that such methods are usually
fruitless, because the listener becomes annoved and tunes out the
offenqu station. But few listeners object to a “sponsored program ;
that is, a musical program sponsored by an advertiser. In such a
case. not more than two dozen words of advertising are given, which
is not at all offensive; because the listcner knows that the entertain-
ment comes to him free anvhow, and he is not likely to complain.

Strange as it scems, the radio advertiser has not as vet been
cducated to this fact. and often insists on long-winded, foolish ad-
vertising talk, which gets him nowhere. %nother and most im-
portant part, that most radio advertisers frequently forget, is that
even the best of sponsored pmor"um if given only once or twice,
are of no use whatsoever. Only those programs that run week in and
week out, stretching over a vear and more, bring the greatest results.

Mr. Hugo Gernsback speaks every Tuesday night at 9.30 P. M. from station WRNY on various radio and scientific subjects.
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[n the Future—Intermediate- or Short-

Wave Broadcasting

ey

Ly A

i

i
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HE increased use of shorter waves

(higher frequencies) for commercial

broadcasting has led to considerable

discussion by the average listener, as
well as by those actively engaged in this
field, whether or not this system of trans-
misssion will eventually displace that in gen-
eral use at present.

In view, therefore, of the widespread gen-
eral interest displaved in the subject, an
analysis of the relative merits of the inter-
mediate waves (as those between 200 and
550 meters, used in American broadcasting,
will be called hLere, to distinguish them from
the really long waves used in ship and com-
mercial radiotelegraphy and transatlantic
telephone work, etc., which range up to
30,000 meters or so) and the short waves, in
their practical application to broadcasting,
is in order; and will prove interesting to the
owners of broadcast stations, as well as to
the average listener.

Taking for first consideration the inter-
mediate-wave system now in general use for
broadcasting (see Fig. A), this type of sta-
tion radiates waves which, generally speak-
ing, spread more or less equally in all direc-
tions and can be heard best at close range.
(The meaning of the latter statement will

T

By Lieut. H. F. BRECKEL

?

b

e, ST T

At the left is the elaborate antenna of a station
using a wavelength of 468.5 meters and at the
right is the simple vertical antenna of a trans-

mitter operating on 32.77 meters.
Plotos by courtesy of Earle C. Anthony, Inc.,
and General Electric Co.

o

become apparent when the short-wave sys-
tem is discussed.) However, because of the
relatively high absorption losses incurred in
this form of transmission, particularly in the
daytime, it is necessary to use high-power
transmission to cover any considerable dis-
tance. During darkness, owing to greatly-
decreased absorption losses, much greater
ranges can, of course, be obtained with a
given power.

For example, in the case of a modern
5.000-watt broadcast station, the average
day range over which a good, understand-
able program can be heard will approxi-
mate 250 miles, at a generous estimate. At
night this same station may be heard over
ranges of 1,000 to 3,000 miles, varying with
the atmospheric conditions and the season of
the year. It can, therefore, be seen that, if
considerable distances are to be covered reli-
ably with this form of transmission, it is
necessary to utilize high power. This, of
course, means higher costs; not only in the
original installation, but in the maintenance
of the equipment, which involves power, re-
placement of tubes and other parts of the
equipment, additional personnel, and other
items of general upkeep, such as care of
station grounds, residential buildings, tow-
ers, etc.

To give the reader some idea of the ex-
pense involved in erecting a modern 5,000-
watt remote-controlled (z. e., located out-
side the immediate city limits to avoid local
interference) broadcast station, it may be
stated that the station shown in Fig. A cost
in the neighborhood of $200,000 to install;
and the total cost of maintenance and opera-
tion is in excess of $100,000 annually.

Judging from the present trend of the
more progressive broadcasters in the direc-
tion of greatly-increased power, such figures
will be enormously increased in the future,
unless there is devised a more economical
arrangement capable
of accomplishing the
objective of the broad-
casters — which is to
have their programs
reach as many lis-
teners as possible
throughout as great an
area as can be cov-
ered. In this connec-
tion, it may be pointed
out that one station,
WGY, has been carry-
ing on experimental

radio broadcasting
work.
Fig. A. A remote-con-

trolled broadcast trans-
mitter of 5000 watts
power, used on the present
assigned band of inter-
mediate frequencies.
Photo by courtesy of Sta-
tion WILW (Croslexy Radio
Corporation).
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with a power of 100,000 watts; while an-
other station, WEAF, is actually using in

regular service 50,000 watts. The use of
equal power is contemplated by at least two
Ohio stations in the near future.

~ Of course, it may be said that the use of
100,000 watts in the first-mentioned trans-
mission is primarily experimental at pres-
ent; but it undeniably indicates that the
trend, in the matter of power used by the
leading broadcasters, is ‘‘up.” Also, there
can be no denying that programs do “come
through” on these higher powers on the
present generally-used intermediate waves,
even during the summer weather and its
associated static disturbances. However, as
mentioned, the cost of erecting and maintain-
ing such an installation is also “up” and very
much so; being (so the writer is informed)
in the neighborhood of $160,000 for the bare
transmitter alone! And this does not in-
clude any of the necessary adjuncts, such as
buildings, towers, power lines, etc., etc.! Not
many broadcasters can afford to install and
maintain equipment of such power and cost.
So much for the present type of intermedi-
ate-wave transmission.

DISTANT RECEPTION OF SHORT WAVES

Let us now consider the advantages of the
(comparatively) recently-developed short-
wave system of transmission and its practi-
cal application to broadcasting. A typical
installation (more or less experimental) is
shown in Fig. B. In the short-wave system
of transmission a form of wave-propaga-
tion results which is somewhat different
from the system of intermediate-wave trans-
mission previously described. This differ-
ence lies essentially in the fact that, while
the intermediate waves follow the earth’s
curvature (being, so to speak, “earth-
bound” and subject to absorption losses), the
short-wave system propagates its waves
“skyward” at a critical angle. They rise
to a height varying, with the different con-
ditions prevailing, from fifty to a hundred
miles or more, until they reach what is
termed the “Heaviside layer,” a conductive
stratum existing in the earth’s atmosphere.
This, as illustrated in another article on page
465 of this issue, possesses the property of
reflecting the short waves again to earth,
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where they react in the normal way on the
listener’s receiving aerial and apparatus,
provided the latter is so designed as to re-
spond to their wavelength. (The average
recelving equipmient today in general use for
listening to the intermediate waves will not
respond to the short waves unless a special
device is used in connection therewith.
Short-wave reception equipment can, of
course, be obtained by the listener desiring
to listen to the short-wave programs, or an
attachment which is suitable for use in con-
nection with his present equipment. With
such apparatus, either short- or intermediate-
wave programs may be heard, as desired.)

SMALL POWER NECESSARY

To get back to the main subject, the short
waves, after being reflected earthward, come
down at great distances from their source,
even though very small power is used. The
range of short-wave transmission is enor-
mous, because 1t is capable of traveling
through the conductive medium without suf-
fering the absorption losses which are inci-
dental to intermediate-wave transmissions.
Thus the short waves reach out farther and
arrive at the listener’s aerial with compara-
tively little loss of energy. The range ob-
tainable with the same power but using the
intermediate waves is, by recason of the high
absorption losses previously mentioned,” much
shorter.

IFor example, the short-wave transmitter
shown in Fig. B (located in Cincinnati,
Ohio) uses a power of only 250 watts, but is
consistently heard in England on a small
three-tube set, and has been received also in
such other far-distant countries as Aus-
tralia, New Zealand, Africa, and others. This

transmitter is located in the same building °

with the 5,000-watt intermediate-wave trans-
mitter shown in [Fig. A and both transmit
the same program simultancously and under
the same climatic conditions. Yet it is only
rarely that the intermediate-wave transmitter
can be heard in Australia; while the trans-
mission of the short-wave unit is heard and
actually re-broadcast at that far-distant
point!
THE SKIP DISTANCE

However, the short-wave system of trans-
mission possesses one feature objectionable
from the standpoint of the broadcaster;
there exists what might be termed a “dead
spot” adjacent to the station, in which area
the program cannot be heard by the listeners.
In the case of the transmitter shown in Fig.
B, this dead arca prevails throughout a ra-
dius of some seventy miles around. In other
words, a listener must be at least seventy
miles distant before the program can be in-
tercepted.  After this point is passed it can
be clearly and loudly heard. Thus, it can
be seen that the disadvantage cxists that a
broadcaster could not reach his local listeners
were this method alone used.

The technical term for this peculiar char-
acteristic of short-wave transmission is “skip
distance,” 7. ¢., the waves skip over a cer-
tain distance of the arca adjacent to the
transmitting aerial before coming again to
earth, Therefore, a station using this sys-
tem and desiring to serve the local listeners
would have to be located some distance away
from the immediate territory it is desired to
serve! This would surely suit a lot of fans
whose receivers are located in the immediate
vicinity of some of the high-powered trans-
mitters, would it not?

ADVANTAGES AND DISADVANTAGES

Weighing, then, the respective merits of
each type of transmission, we may sum up as
follows :

The intermediate-wave system (200-550
meters) can serve listeners throughout the
total area surrounding: the station: is adapt-
‘able to transmission throughout the present
assigned broadcast band of frequencies; can

serve listeners possessing receivers capable
of responding to the present broadcast fre-
quencies only, thus protecting their invest-
ment; can cover greater ranges, if desired,
through augmentation of the power used,
1. ¢., replacement with higher-powered equip-
ment.

On the other hand, the disadvantages are
the limited number of available transmitting
channels capable of simultaneous use with-
out causing interference due to heterodyning
of stations; high initial and maintenance
costs in erecting and operating a modern
station of reasonable power; the greatly-lim-
ited day ranges, because of high absorption
losses; the high power necessary to cover
distant ranges, thus causing “blanketing” of
local listeners; and the costs thus entailed by
the necessity of locating the high-powered
transmitter outside arcas of congested popu-
lation, to minimize interference with the lis-
teners in the immediate vicinity.

The short-wave system (100 meters and
lower) can serve listeners at very distant
points (provided receivers are of short-wave
design) ; can cover great distances consist-
ently, with comparatively moderate power;
requires relatively low initial and mainte-
nance costs; has increased day range by rea-
son of very low absorption losses: makes
possible an increased number of transmit-
ting stations by reason of greatly-augmented
number of available channels; reduces inter-
ference due to heterodyning because of
wider scparation of channels; reduces
“blanketing” interference to local listeners by
reason of reduced power (this being also
possible by reason of the “skip distance”
characteristic previously mentioned). “Lo-
cal” listeners, in the case of short-wave
transmission, would mean those residing in
the arca where the programs are first
capable of being heard.

Unfortunately, however, the short-wave
system cannot reliably serve listeners resid-
ing in the “skip-distance” area, 7. e., the local
listeners (this undoubtedly constitutes a ma-
jor objection for the broadcaster). It can-
not provide scrvice to the listeners unless a
special short-wave receiver or an attach-
ment for the present intermediate broadcast
band receiving set is purchased. It may be
mentioned that, even though such an attach-
ment is obtained, its operation will increase
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the number of tuning operations necessary
on the part of the listener.

USE OF BOTH PROBABLE

Thus we sce that each system has its ad-
vantages and disadvantages, and what would
be best from the standpoint of the broad-
caster might not fit in so well from the
angle of the listener. While the use of the
short-wave systemn would provide a possible
remedy for the congestion in the broadcast
ficld today, the disadvantage of making the
listener’s receiving equipment ohsolete is
formidable; as well as the area of “skip
distance.” The latter prevents the serving
of local fans by the broadcaster, unless, of
course, the station is remote from the local
arca it is desired to cover, which would occa-
sion, for various reasons, higher costs.

Weighing the evidence, as it were, the fu-
ture trend would seem to be toward the
simultaneous use of both systems, in view of
the advantages available, as in the case of
the station illustrated; it being thus possible
to provide a high quality of service to both
local and far-distant listeners. If this type
of service is developed further, there can be
little doubt that the average listener will
provide himself with both short- and inter-
mediate-wave receiving equipment, and thus
take advantage of the bencfits of both Sys-
tems. That is, if he wants great distance, he
will use the short-wave system; and, on the
other hand, should he or she find the local”
program pleasing, the ecquipment is avail-
able t6 listen to them. The present tendency
toward “chain-station” programs and the
general willingness on the part of the aver-
age listener of today to listen to the local
station, if the quality of the program is satis-
factory, are other factors. however, which
will undoubtedly influence the future.

Yet the listener may desire to listen to a
distant station which is blanketed by the local
station, hecause its program cannot be heard
on a local link of the chain system. Now, if
this same program were being broadcast
simultaneously on short- and intermediate-
wave systems, it would be readily possible
for the listener equipped to receive the short
wavelengths to tune in and get the program
desired.

Fig. B. An experimental remote-control 250-watt transmitter, shown above, which operates on
a wavelength of 52.2 meters, has been heard in all parts of the world.

Photo by courtesy Station WLIV (Crosley Radio Corp.)
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New 50-Kilowatt Transmitter of Station WEAF

A Complete Descriprtion of the World’s Most Modern Broadcast Instaliation

HE visitor to the new 50-kilowatt

transmitter of Station WEAF at

Bellmore, Long Island, in his thirty-

mile journey from the heart of New
York City, follows a course roughly paral-
leling the cable which connects the plant to
its metropolitan studio. This cable passes
through three telephone exchanges where, at
each point, telephone “‘repeaters” are inserted
to keep the signal strength well above that of
disturbances. The course of the wires is
partly underground and partly in overhead
cables. A telephone cable, consisting of a
bundle of conductors within a lead sheath,
js a far more reliable means of communica-
tion than the open wire on cross-arms, which
is a familiar sight along railroad tracks.
Even if a pole should fall, the cable is suf-
ficiently strong to support its weight. In
this way interruptions to program service are
guarded against.

The steel towers of the station are 300
feet in height, and visible for a considerable
distance over the flat terrain of Long Island.
When one comes close to the eight-acre plot
completely occupied by the installation, the
aerial becomes visible. It is merely a single
34-inch wire suspended between the towers,
with the downlead in the middle. forming a
T-shaped aerial of great mechanical strength.
The horizontal section of the wire is 250
feet long, affording ample clearance from
the towers, which are spaced 600 feet apart.
The towers are supported on heavy, glazed

Right: The arrow in
the lower right com-
partment points to
piezo-electric crystals
which maintain a
stabilized frequency
of 610 kilocycles for
the 50-kilowatt trans-
mitter. Only one crys-
tal is used at a time,
the remaining two be-
ing held for emer-
gency. They are kept
in an atmosphere
regulated all the time
to a constant tem-
perature, to insure
that their fundamental
frequency will not
change.

Photos by courtesy of
National Broadcasting
Co.

By JOSEPH RILEY

e
s

HE recently-opened 50-kilowatt

transmitter of WEAF, which is
the key station of the extensive
“Red” network, is without question
the most complete and modern
broadcast installation in the world.
It represents the efforts of the best
radio engineering brains in the
United States and a total invest-
ment of approximately half a mil-
lion dollars; so, we are sure, our
readers will be interested in the de-
scription of its outstanding features.

—EDITOR.

a1

porcelain insulators and, in normal radiation,
remain insulated from the earth. This tvpe
of antenna has a great effective height and
radiates efhciently in all directions. Inci-
dentally, the natural period of the aerial is

well above 600 meters, necessitating the use.

of a series condenser to tune the system to
491.5 meters (corresponding to the fre-

quency of 610 kilocyeles assigned to the sta-
At night the towers are flood-lighted,

tion.

for the guidance and protection of airplane
traffic, of which there now is a great deal
over Long Island.

THE TRANSMITTER BUILDING

The station building is a one-story-and-
basement stucco structure, set about mid-
way between the towers. It makes an at-
tractive picture on the landscaped grounds
and fits neatly into its suburban surround-
ings. The architecture might be described as
a compromise between the residential and
the style more usual in power plants. The
effect is one of simplicity and harmony.

Entering the station from the front, one
passes through the engineer’s office to a
control room on the right, where the broad-
casting circuits from the New York City
studios terminate. Here are located the in-
put and “monitoring” panels and the pre-
liminary amplifiers of the station. The
latter, in their last stages, include tubes more
powerful than the largest found in most
broadcast stations.

The monitoring and switching panels com-
prise apparatus such as small amplifiers and
volume indicators, used in measuring the
strength of incoming currents; equalizers, to
correct for the loss of high musical fre-
quencies along the line; signal lights, show-
ing the condition of various circuits: and a
compact oscillograpll which indicates the
depth of modulation of the carrier. Besides

Left: Dr.
Goldsmith, chairman
of the National
Broadcasting Com-
pany's board of con-
sulting engineers,
throws the switch
which puts the new
50-kilowatt transmit-
ter of station WEAF
on the air. This sta-
tion, heard all over
the world from its
former location in the
heart of New York
City, is now thirty
miles out to permit
use of tenfold greater
power and to escape
the absorption effects
which were occa-
sioned by its location
in the city. as well as
to minimize interfer-
ence to listeners,

A, N,

In the corner of the room above may be seen the huge R.F. tuning
At the left are the R.F. amplifier

condenser and the tuning coils.

units, including the crystal-control apparatus.

WwWww americanradiohistorv com

A general view of the 32 high-power radio tubes (rated at 20 kilowatts
each) used in the new WEAF transmitter. The control table is shown
at the right.
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these visual checks there 1s a high-
quality cone loud speaker fed from
a radio-frequency rectifying system,
used {for monitoring the output of
the station.  (This means simply
that the operators on duty listen to
the program just as do other mem-
bers of the audience at more remote
points.  On these panels there are
also jack panels and switching facili-
ties for conveniently changing lines,
connections, ete.)

The first speech amplifier in the
actual broadcasting circuit within the
station building is a tube with a 50-
watt oscillator rating.  (As ampli-

Top: The lead-in of the aerial drops to a small tuning house, from
which a R.F. transmission line runs to the station house proper.
Transformers, plate reactors and half of the motor generators in the

fiers, tubes have a much lower power rating
than as oscillators; but it is customary
to give the oscillating output as a nieasure
of the size of the tube.) This is resist-
ance-coupled to another tube of the same
size. The next unit is a one-kilowatt air-
cooled tube which “swings” the grids of
the modulator tubes, the connection being
cffected through a low-capacity cable. These
three vacuum tubes derive their filament sup-
ply from a storage battery, while the plates
are fed from generators large enough to sup-
ply a 500-watt broadcast station. The audio
amplifier, consisting of the two 50-watt and
one 1000-watt tubes, is mounted in a metal
case about seven feet in height, with suitable
meters mounted on the panel and doors giv-
ing access to the tubes. It is provided in
duplicate, with a power-control and change-
over panel sct between the two amplifier
units.

The main transmitter room of the station
contains the following units: main power
switchboard; crystal-controlled low-power
amplifier ; intermediate power amplifier; 50-
kilowatt power amplifier ; modulator for 50-
kilowatt amplifier; rectifier; tuning appara-
tus; operator’s control desk. The apparatus
is placed along the walls, with access to the
open high-tension sections barred by a wood-
en railing. The operator’s control desk is
placed in the middle of the floor. With all
this apparatus, the room, 70 by 30 {eet in
size, is by no means crowded.

The radio-frequency (610 kilocycles) por-
tion of the circuits begins with the quartz
crystals, of which there are three, housed in
a box whose temperature is thermostatically
controlled. Any crystal may be selected by
means of a switch. These crystals act as os-
cillation governors to keep the station rigidly

e PN e A i
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Left:

on its assigned frequency. Their natural
operating period varies slightly with chang-
ing temperature; therefore the heating cur-
rent is kept on day and night, whether the
station is on the air or not, in order to
maintain perfectly constant physical condi-
tions for this delicate equipment. The first
tube controlled by the crystal is of 7.5 watts
rating, a size commonly found in the output
of high-quality amplifiers and radio receiv-
ers. It is radio-frequency-coupled to a secc-
ond tube of the same size, which in turn is
followed by stages employing onc and then
two 50-watt tubes. At the next stage the
power level becomes formidable and a one-
kilowatt tube is required to haudle it. -Up
to this point the tubes have been air-cooled,
i.e. cooled by radiation of heat from the

glass. But now a single 20-kilowatt tube,
as the next stage in the radio-frequency
chain, constitutes the intermediate power

amplifier, and this requires water cooling.
It 1s also a scparate umit with its own panel,
meters and controls.

These water-cooled tubes are built with
the “anode” or “plate” (which in smaller
units is actually a plate or small rectangular
sheet of metal) in the form of a closed hol-
low cylinder, housing the grid and filament.
The amount of energy conveyed to this
“anode” may be of the order of 30,000 watts,
at a voltage of perhaps 15,000. The effi-
ciency of the device is between 60 and 709,
so that some 20,000 watts may be withdrawn
in the form of useful oscillations, leaving
10,000 watts dissipated at the plate, in the
form of heat. This energy warms the water
circulating through the hollow cylinder at
the rate of two or three gallons a minute.
The inescapable loss of plate energy in one
such power tube alone (if that unit 1s run at
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basement of the WEAF building.
control switchboard in another corner of the same basement.
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its full capacity) would be sufficient
to supply all the power for a normal
500-watt broadcast station. This does
not take into consideration the power
of over one kilowatt (52 amperes at
22 volts) required to heat the fila-
ment of cach unit. In broadcast
practice the tubes are run at inputs
below the allowable figure, in order
to prolong their life and minimize
interruptions.

PRECAUTIONS
In the 50-kilowatt, 610-kilocycle
amplifier which follows the inter-
mediate power stage, ten 20-kilowatt

Right:

Filament motor-generator
i Notice
how all the connecting cables disappear through the floor.

tubes are employed; but only eight are
in use at any given time, the remaining
two acting as “spares.” This unit, about
20 feet long, is built in open fashion. Alost
conspicuous are the ten water-hose coils
wound on insulating cores into which the
anodes of the tubes themselves fit. These
coils insure a water stream sufficiently long
to insulate the plates, with their 10,000-
15,000-volt potential, from ground. Below
each coil there is a pressure-actuated relay
which prevents voltage from being applied
to the plates of the tubes when water is not
flowing at a safe rate. With twenty-seven
water-cooled tubes m use, in the absence of
such automatic protection an operator’s mis-
take might cost the station upward of
$10,000 in a few seconds. The superstruc-
ture of the 50-kilowatt amplifier carrics
meters, individual choke coils, indicating re-
lays, switches, and other paraphernalia re-
quired in the operation of large vacuum
tuhes.

Each of the big tubes is rated at 20 kilo-
watts; but they are considerably underloaded,
their life being increased by such treat-
ment,

The modulator, which governs the ampli-
tude of the 50 kilowatts of radio-frequency
energy in accordance with the speech or
music of the program, is in appearance a
similar unit. It contains 16 tubes. 12 in use
and 4 “spares.” These are connected and
disconnected in groups of two. The grid
hias may, however, be individually adjusted.
The biasing voltage is provided hy a pair of
small generators which are, nevertheless,
large cnough to supply eclectric power for a
residence.  The biasing voltage is not much
below 1,000,

(Continued on page 560)
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éwards of the

HE Contest Editor is a DX fan.

When he checked over the returns

from Rapro News' latest $250.00

prize cover title contest, it was casy
to see that Sydney, Australia, was the best
distance logged for a reply, with Otautau
(South Island), New Zealand, not far be-
hind. As between Durban, South Africa,
and Rangoon, Burma (on the road to Man-
dalay), it was necessary to take down the
globe to decide. From the latter city a letter
came hurrying by air mail via Basra and
Cairo, passing another from the telegraph
station at Mohammeran, Persia. Tsingtao in
China and Yokohama in Japan; Cape Town,
South Africa, and Pitrufquen, Chile, are the
‘homes of other entrants in this tourney.
Compared with these, residents of Europe
and of other countries in South America are
“locals:” while Point Barrow, Alaska, is the
Arctic home address of one communication,
the letter was mailed in Seattle. Canadian
readers, as usual, are among the promptest
and not the least successful in every contest
—as the prize list will show.

"The problem of naming the picture, again
reproduced in miniature on this page, pre-
sented unusual difficulties in its very sim-
plicity : a retired safe-cracker has turned to
radio as his hobby, and is seen enjoying the
performance of his new receiver—one which
brings up pleasant memories of old times.
His son, also deeply interested in radio, has
slipped into the sitting room with the firm
purpose of borrowing a “gadget” for his
own use, but finds unexpected difficulty in
carrying out his purpose.

WHAT DID YOU SUGGEST?

Now then, how would vou sum up the
situation—if you have not already done so?
Hundreds of our readers, as if moved by
one impulse, immediately exclaimed “Safe
and Sound!” Nearly as many commented
“Money Talks,” and “Fool Proof,” “Tool
Proof,” “Ham Proof” and “Monkey Proof,”
vied also in popularity,

“Shielded from the Son and Heir,” “No
Pick-Up” and “High Resistance” were the
theme of many variations, With the preced-
ing cover contest and its results in mind,
many readers worked on the idea of “A
Cunning Ham;” but lightning does not strike
twice in the same place. One of the pre-
vious prize-winners, however, again has made
a hit: should he do so a third time, it may
he necessary to bar him as a professional
from future contests.

Many entries contained similar ideas to
the prize-winners; and were carefully
weighed in the semi-final and final selections
by the judges, to determine which best ex-
pressed the thought most wittily. Many
extremely good replies, very little inferior
to the best, passed the first stages of elimi-
nation successfully, and finally failed of
being winners only because the supply of
prizes had been exhausted.

WITTY SUGGESTIONS

We have now the pleasure of sharing
with our readers the enjoyment of the
humor in the winning replies. The ingenu-
ity shown and the double meanings will
appeal to all the old-timers of radio: and
the tears of laughter should soon be stream-
ing down their faces, as pun after pun takes
effect. Incidentally, we suppose all our
readers have familiarized themselves suffi-
ciently with modern detective stories to ap-
preciate that “soup” is the cracksman’s trade
name for that opening course, nitroglycerin.

Many of the replies, as usual, were popu-
lar sayings; some were thumbnail essays on
the merits of radio, without special reference
to the picture. Other ideas or expressions
repeated many times are as follows:

“No Losses:;” “A Metal Resistor;” “Ia-

Awards of the $250.00
Prize Title Contest

First Prize ......cvouieeuraresencons $75.00

“S.0-N-’S OPENING SELECTION
POSTPONED FOR SAFE
REASONS”

STEWART HOPKIXNS, Newark, Delaware.
Second Prize ...t $50.00

“A NEW SET USING THE OLD
ROOKES TUBES”

F. I. ROSE, 2907 Burnet Ave., Cincin-
nati, Ohio.
Third Prize «v.vueviveeruiaeaessenes $35.00

“WAITING FOR THE OPENING
NUMBER” ~

AUDIE ROBERTSOX, Box 143, Alex,
Oklahoma.

Fourth Prize ......ocvievieviiiennn $25.00

“THE OLD SOUPER SCORES AGAIN”

N. J. MATHESON, Marconi Beam Sta-
tion, Drummondville, Quebec, Canada.

Fifth Prize ...covevniierinnronnnns $15.00

“ONE OF THE CONSTRUCTIVE
IDEAS OF A BIG STEAL MAN"

FRANK G. DAVIS, P. O. Box 428
Springfield, Ohio.
Sixth Prize ...cveeeeecnocnoencoens $10.0_0
“TURN TO THE RIGHT AND PLAY
SAFE”

AARON LEE CARTHAGE, Box 791,
City Hall Sta.,, New York City.
Seventh Prize ....veverenerncnennn $7.50

“THE BCL BUILDS A STRONG CASE
AGAINST THE AMATEUR”

LOUIS ATWATER, Box 783, Bridgeport,
onn.
Eighth Prize ...oovvuvenrrveininnnns $7.50

“THE WISE CRACKER PLAYS SAFE
IN MORE WAYS THAN ONE”

ROLILA FLORA, 10912 Landale St., Lank-
ershim, Calif.

Ninth Prize ... vveieeennniene. $7.50

“JUST A CRACKER WITHOUT SOUP”

C. L. ARMSTROXNG, 1492 Columbus Ave.,
Hazelton, Iowa.

Tenth Prize ..ovvvveirnnriinannn.s $7.50

“THE IMPROVED NO-LOSS SHIELD
QUENCHES A FRESH YOUNG
SPARK”

W. E. BAKER, 247 Ann Street, Belleville,
Onrtario, Canada.
Eleventh Prize ......oeveeecoaranins $5.00

«pA SHIELDED RECEIVER AND A
CRACKING GOOD OPERATOR”

WILLIAM ROBINSON, Box 312, Nat.
Military Home, Leavenworth, Kansas.
Twelfth Prize - «...uvuievieennaanceas $5.00
“A SAFE BET AND NO TAKER"

HAROLD MORRIS, Box 124, Elkten.
Virginia.
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$250 July Cover Title Contest

terference Eliminator;” “Eliminating Hand
Capacity;” “A Total Eclipse of the Son;”
“Heir Trouble Apparent;’ “Heir Full of
Static;” “An Heirtight Receiver;” A
Closed Circuit;” *Poor Selectivity;” “Noc-
turne in A Flat;” “Better Safe than Sorry;”
“A Good One on the Heir;” “No Inter-
ference;”’ “Hard Combination to Beat;” “A
Sound Investment;” “There’'s Money in
Radio;” "One-Dial Control;” “One Man’s
Set;” “Ohm, Sweet Ohm;” “Not a Port-
able;” “A Dialogue.”

“Safe at Home;” “One Out;” “Capital
and Labor;” “The Treasure Chest;” “The
Nitrodyne;” “End of a Perfect Day;” “Like
Father, Like Son;” “When a Feller Needs
a Friend;” “A Lock-Out;” “Dyne Might
Wreck It” (ouch!); “Father’'s Day;”
“Checkmate;” “Old Ironsides:” “Ask Dad,
He Knows:” “A Scotchman’s Set;” “Dyin’
to Get In;” “Try and Get It;” “Curing a
Ham:” “Time to Retire;” and “Ham and
Yegg” are also among the numerous variants.

HONORABLE MENTION

In the following list of replies much in-
genuity is expressed; and honorable mention
is hereby extended to the contestants who
submitted them:

“A Case of Pop Bubbling Over”—H. H. Daniel,

St. Louis, Mo.
©A Tixed Resistor for Armstrong Rczeneration”

—Robert J. Higgins, Philadelphia, Pa.

“A Fresh Cracker Meets a Hard-Boiled Egg”—W.

Ivan Mangus, Jamestown, Ind.

“A Tinkerer’s Dam”—John Voliva, Indianapolis,

Ind.

“A Tough Set to Break In”—Fred A. Thompson,

Detroit, Mich.

“An Arrested Case of ‘Son’ Stroke”—L. C. Har-

rison, Walhalla, S. C.

“An Output Transformer”—Averill P, Boomer,

Las Animas, Colo.

“An Unpickupable ‘Pick-Up’ Device”—Martin M.

De Arce, Madrid, Spain.

“Better Safe than Dyne Only”—Anna E. Pin-
sonneauit, Red Lake Falls, Minn.
“Bungler Insurance’”’—E. L. Winston, Brownfield,

Texas.

“Closed-Coupled with Reject Heir Stage”’—Syl-
vester Hopkinson, Toronto, Canada.
“Dad Has Stolen His Stuff”—Ashley N. Chandler,

Toledo, Ohio.

“Dad Now ‘Dynes’ in Peace”—W. Curtis Snow,

Sioux City, lowa.

“Dad Thus Bars Son's Altering Bus Bars”—E. C.

Dymond, Jackson, Minn.

“Dad’s Not Raising His Son to Be a Solder Boy”

——Stewart Hopkins, Newark, Delaware.
“Former High-Frequency Experience Eliminates a

Troublesome Local Carrier”’—\. E. Baker, Belle-

vilte, Ont., Canada.

“Guess It's Up to the Ham to Crack the Egg’—

Hildegarde Wanous, Glencoe, Minn.

“Ham and Yegg, a Touching Combination’—2Moses

Schleicher, White Plains. N. Y.

“Hard-Boiled Yegg Eliminates Ham’s Interfer-
ence’’—MHelen Peters. Denver, Col.
“Heir Trouble Is A Parent’—2Mrs. Hayne Jones,

Walhalla, S. C.

“Hooked Up and Eved'—L. C. Harrison, Wal-

kalla, S. C.

“In Case of Fire, Tubes are Safe from Burnout”

—\Walter Kirstuck, Chicago, TIL
“Toss of Selectivity'—Averill P. Boomer, Las

Animas, Colo.

“Yeeded! One Condenser and Dad’s Absence and

YExperience”’—Forrest G. Smith, Washington,

D. C.

“No (w)Rest from the Wicked"—Hilary Doerfler,
Colledgeville, Minn.

“OM Causes QRM on Ham’s Crave-Length”—
Cecil A. Haase, Roanoke, Va.

“Plaving Safe after Making a Steal”—Frank G.
Davis, Springfield. Ohio.

“Pop Prefers a ~Single Circuit”’—Jack Bender,
Evansville, Ind.

“Program from SAFE Will Be Opened Tonight
by "Soup’ "—Pierson W. Banning, Los Angeles,
Calif.

“Putting ‘A’ Would-‘B’ Eliminator at ‘C’ —W,. E.
Baker, Belleville, Canada. :

“Rather Awkward; Dad’s Idea Outwits Needy Ex-
perimenter with Screwdriver’’— (acrostic)—A. B.
Cuthbertson, Langford, B. C., Canada.

(Covtinued on page 564)
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TheReflectionand Refraction of Radio Waves

How Electromagnetic Waves Bend Round the Earth

N the early days of radio, scientists were

astonished that Marconi was able to

send radio waves across the Atlantic

occan. They argued that these waves,
if they traveled in straight lines, would not
be able to reach a distant point because of
the curvature of the carth. This is logical;
but at that time little was known about the
refraction and polarization to which electric
waves are subjected. The scientists did not
know that the upper regions of the earth's
atmosphere could refract radio waves, much
as light waves are refracted or bent in pass-
ing through substances having different re-
fractive powers.

IONIZATION

Above the carth at a considerable distance,
the atmosphere is very rare and thus easily
remains in a state of ionization, in which the
air molecules are broken up into their con-
ponent parts. Molecules of air collide with
one another and the resulting free electrons
do not recombine again with the molecules
as easily, perhaps, as at the lower levels
where the molecules are much closer to-
gether and thus reunite much oftener. Elec-
trons shot out from the sun collide with the
molecules of air and aid this process of
ionization; therefore, it is evident, more
ionization exists on that side of the earth
which is exposed to the sun. There is much
more ionization in the daytime tlan at night.

Tonized air has the property of bending
radio waves, much as light is bent in passing
through air of different densities. A star on
the horizon always appears to be higher than
it actually is; because the light is bent before
it reaches the observer. (This is shown in
Fig. 1.) The star appears to bhe in the
direction from which light enters the eye,
so that it seems higher than it actually is.
For the same reason the sun is visible after
it is actually below the horizon.

Radio waves undergo bending as they pass
into the upper atmosphere, and some of the
waves are bent to carth again. At present it
is known that, the longer the wavelength,
the sooner are the waves bent to carth.

In Fig. 2 are shown a transmitting and a
receiving station. at a considerable distance
apart on the carth’s surface. If radio waves
were not bent, a tremendously high transmit-
ting tower would be nccessary to cover long
distances. The maximum distance at which
a transmitter could be heard in this case
would be limited by the height of the re-
ceiving and transmitting antennas, and a ray
tangent to the carth would determine the
range of the transmitter (see Fig. 2). Note
that the waves traveling into the atmosphere
are bent back to earth and that some of
them (those traveling bevond a certain crif-
ical angle) travel out into space, never to
return to earth.

SKIP DISTANCES

The waves, especially the longest, are re-
fracted to earth again, but some are bent so
that there'is a space between the transmitter
and receiver, when they are separated a cer-
tain distance, into which no waves reach.
The distance skipped by the waves before re-
appearing at a distance is known as the
“skip distance” and this is greater as the
wavelength is shorter. It is interesting to
note that, although a station may not be
heard at a certain distance, an observer at a
much_greater distance might obtain good
reception.

Since the ionized condition of the atmos-

phere causes the refraction, and ionization is
greater in the sunlight, as has been explained,

By CLYDE A. RANDON

the waves will return to carth much sooner
in daylight than at night. In the daytime
the “depth of ionization” is much greater,
the waves are bent much more rapidly, and
they thus return t