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The cAdvance Guard
of “Radio

Ever alert, always on duty these delicate instruments of
infinite precision and accuracy, are the sentinels that.guard
and protect the nerve center of your radio set through
which every radio impulse is transformed and magnified

into audible sound.

To equip your set throughout with new Cunningham
Radio Tubes is to experience the very utmost that your

set 1s capable of giving.

Consult your dealer today. See that he gives you
the correct types of Cunningham Radio Tubes for

which your set is designed.

Twenty types—all in the
orange and blue cartons

E. T. CUNNINGHAM, Inc.
New York Chicago San Francisco
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Metrodyne
Radio Sets

Are Equipped
For
BATTERY or
ELECTRIC
operation
& Uy ONLY ONE DIAI. TO TUNE

Wondertful offer direct from the factory! The world’s greatest

radio! A perfect working, single dial control, 7 tube receiver! And

just to prove our claims, we will ship it 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 con=
vinced that it is the best single dial set you ever heard, return it to the factory. We don’t want
your money unless you are completely satisfied.

RETAIL PRICE

$51"

Completely Assembled

Big Discounts to
Agents and Dealers

[

» Three Year Guarantee

: BIG PROFITS =
 TO AGENTS ANDDEALERS { M dy Super-S Rad

: Our Agents and Dealers make big money etro ne u er even a lo
p selling Metrodyne Sets. You can work all A single dial control, 7 tube, tuned Easiest set to operate. Only one small
) or part time. Demonstrate the superiority radio frequency set.Tested and approved  knob tunes in all stations. The dial is electric-
: of Metrodynes right in your home. Metro- by Popular Science Institute of Standards, 21lY lighted so that you can log stations in the
] dyne Radios have no competition. Lowest Popular Radio Laboratory, Radio News Labora- dfirk. The volume control regulates the recep-
D wholesale prices. Demonstrating set on 30 tory and by America’s leading Radio Engineers. tion from a faint whisper to thunderous volume,
4 days’ free trial. Greatest money-making Designed and built by radio experts. Only the 1,000 to 3,000 miles on loud speaker! The Met-
: opportunity. Send coupon, a letter or a highest quality low loss parts are used. Mag-  rodyne Super-Seven is a beautiful and efficient
b postal for : ¢ ) nificent, two-tone walnut cabinet with beautiful, receiver, and we are so sure that you will be
y P GHY BEENLS PropeSIrofs gilt metal trimmings. Very newest 1928 model,  delighted with it, that we make this liberal
! embodying all the latest refinements. 30days’ free trial offer. You to be the judge.

MAIL COUPON BELOW

Let us send you proof of Metrodyne quality—our
30 days’ §ree trial offer and 3 year guarantee
Mrs. Wm. Leffingwell, Westfield, N. J., writes: ‘“The Mat-
rodyne Radio I bought of youis a WOW' This is as good as

any 8225 machine I have ever seen.’

N. M. Greene, Maywood, ., writes: ‘“My time is up
and_the \Ietroay‘ne works fine. I got Havana, Cuba, Oak-
land, Calif., Denver, Colo., Toronto, Canada, all on the
loud speaker

J. W. Woods, Leadvlite, Colo., writes: “Received the 7-
tube Metrodyne in fine condition. Hud it up and working
same day received. YVas soon listening to Los Angeles, San
Diego, Oakland and other California points; also St. Loms
Kansas City and other east and south statlons—all coming
in fine. Am more than pleased. Sure enjoying it.*

We will send you hundreds of similar letters from
owners who acclaim the Metrodyne as the greatest
radio set in the world. A postal, letter or the coupon
brings complete information, testimonials, wholesale
prices, and our liberal 30 days’ free trial offer.

30 Days’ Free Trial—3 Year Guarantee

Metrodyne Super-Six

Another triumph in radio. Here’s the new 1928 model Metro=-
dyne 6 tube, two dial, long distance tuned radio frequency receiv-
ing set. Approved by leadmv radio engineers of America. Highest
vrade low loss parts, completely assembled in a beautiful walnut
cabinet, Easy to operate. Dials easily logged. Tune in your fav-
orite station on same dial readings every time — no guessing.

Mr. Howard, of Chicago, said: ““While five Chicago broadcasting sta-
tions were on the air I tuned in seventeen out-of-town stations, including
New York and San Francisco, on my ]oud speaker horn, very loud and
clear, as though they were all in Chicago.”

We are one of the pioneers of radio. The success of Metrodyne sets

RETAIL PRICE AN

METRO ELECTRIC COMPANY
2161-71 N. California Ave., Dept, 17
Chicago, Illinois

Gentlemen:

Send me full particulars about Metrodyne 6 tube
and 7 tube sets and your 3o days’freetrialoffer.

\  Completely: £

MAIL THIS g
COUPON L.
or send a postal or fetter. Get our

is due to our liberal 30 days’ free trial offer, which gives you the Deal direct with manufacturer— § Name
opportunity of trying before buying. Thousands of Metrodynes SAVE MONEY=WRITE hOW! §
have been bought on our liberal free trial basis. Address

METRO ELECTRIC COMPANY

2161-71 N. California Ave. . Dept.17 .

I1f you are interested in AGENT’S prop-

|
|
|
]
|
|
| |
|
@ proposition before buying a radio. =
|
|
|
|
| ]
. .
n osition, place an “X” in the square oy

Chicago, Illinois
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Your ‘B’ Battery Eliminator

will give you better service with

(Trade Mark Registered)

Gaseous
Rectifier Tubes

ARE BETTER

60 Milliamperes - $4.50
85 Milliamperes - 4.50
400 Milliamperes - 7.00

Ask for Catalog of full line of Standard Tubes.

Guaranteed

The standing of the Q-R-S Company, manu-
facturers of quality merchandise for over a
quarter of a century, establishes your safety.

Orders placed by the leading Eliminator Man-
ufacturers for this season’s delivery, approxi-
mating Four Million Dollars’ worth of Q-R-S
Rectifier Tubes, establishes the approval of
Radio Engineers. Ask any good dealer.

THE QR'S COMPANY

Manufacturers

Executive Offices: 306 S. Wabash Ave., Chicago
Factories: Chicago —New York—San Francisco—Toronto, Canada— Sydney, Australia=Utrecht, Holland

Established 1900. References—Dun, Bradstreet, or any bank anywhere

Rapio Broancast. October, 1927. Published monthly. Vol. XI, No. 6. Published at Garden City, N. Y. Subscription price $4.00 a year. Entered at the post office at
Garden City, N. Y. as second class mail matter. Doubleday, Page &*Company, Garden City, N. Y.
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How Would You Like to Have
John Fetzer’'s Job?

Would you like to tour Europe, inspecting broadcast stations?

friend John Fetzer DID!

You would? My

Maybe you'd like to hold a fine job as Chief Engineer
of a widely-known American broadcast station?

That’s what John Fetzer is right

now—Chief Engineer of Station WEMC, “The Radio Lighthouse™, located at
Berrien Springs, Mich. Read his interesting letter at the right.

Will You Take a Better
Job—More Momnecy?

If I offered you a job like John Fetzer's at $100
or $150 a week, would you take it?

If I told you that to get this job you would
have to do a little studying, say half an hour a
day for a few months, would you do that too?

You bet you would. You probably even think
I'm foolish to ask you such questions.
matter of fact, you today have such an opportun-
ity in the same place John Fetzer found his—in the
brand-new, growing Radio Industry.

Plenty of Plums Still Left
On The Tree

We've just barely scratched the surface in the
Radio business. There are plenty more oppor-
tunities just as good as the one John Fetzer
grasped.

You'll have to do some studying before you
can hold down one of the good jobs—only well-
trained men are wanted.

But, as a

But that part isn't hard—Ilots of men without
a grade school education have done it. And 1t
only takes a comparatively short time of studying
about half an hour a day. You can keep right
on with your present job, and learn in the quiet
of your own home.

Get My Big Free Book

300,000 new openings have been created by the swift growth
of the Radio business in the past few years. During the same
years | have helped thousands of men to take advantage of
opportunities like these.

John Fetzer, whose picture you sce above, is only one man
among these thousands I've helped. Lots of the others didn’t
climb as high as Fetzer, but there are some, too, who have
gone higher.

I'm ready to help you, too, if you are looking for a better
job and more money. The good jobs in Radio pay from $50
all the way up to $250 a2 weck. And the accomplishment ot
television, trans-Atlantic Radio telephony, the other new in-
ventions constantly being made, all point to even greater
things for the future. If you're ambitious and dissatisfied
with your job or your future, let me help you share in the
Rich Rewards of Radio.

Mail the coupon below for my big free book about Radio,
its opportunities, and how I train you, quickly and easly in
your spare time at home, to take advantage of them. No
previous experience needed. You leam by doing, with six
big outfits of practical experimental material I send you at no
extra cost. Mail coupon now for book. Address: J. E. Smith,
President, National Radio Institute, Washington, D. C.

s L A

Or:gmafors of Radio Home Study ] 7i'dmmg

HERE'S THE SAMECOUPON THAT FETZER CL/PPED

C
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Town
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portant stations in
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. E. Smith, President,

ational Radio Institute,
Dept.,M-o4
Dear Mr. Smith; Kindly send me your free book * Rich Rewards in

Radio,” and all iniormation about your practical, home-study Radip
training.

Washington, D. C.

I understand this places me under no obligation.

Address
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Dear Mr. Smith:
I went to Eurove at the expense
oi my station, WEMC.to

learn the best methods

used there and bring
them back for my sta-
ton. I found abour 20
stations in the British’
Isles, mostly used to relay pro-
grams from 2LO. They were very
kind to me at 2LO—their equip-

ment is about like that

of our own good sta-

g)ﬁ), tions. French

('"f stations, [
\ found,

don’t com-
pare with the Brit-
ish. There are 6 im-

France. Eiflel Tower
is the best known. I v "
visited Holland, Bel- A ¢
gium and Switzer- #
Iand, and got areal thrill

from seeing the big station at

e T\l

o>

X

Nauen, Germany. On my return
Idesigned and built the new high

power station

jﬂ for WEMC,
=3}, using best

p |

features of
what I had
seen. Our first program was re-
ported in 40 States. Your training

is the way to

lasting suc-

cess in Radio.

. E. SMITH, President of the
National Radio Institute, Wash-
ington, D. C., has directed the
training of more men forthe Radio
profession than any other educa-
tor. The National Radio Insti-
tute is the oldest and largest Radio |

home-study school in the world. .‘ {
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HORDARSON

TRANSFORMERS

I EDER AL, Freed-Eisemann, Howard, Kennedy,

_t J Murad, Murdock, Pfanstiehl, Prestolite, Radio-
dyne, Sparton, Valley, Willard, Zenith. These out-

standing trade names are representative of the highest

degree of radio workmanship and performance.

No wonder, then, that they should all select Thordar-
son transformers as best in keeping with the high
standards of performance maintained in their receivers

and power units.

You, too, can benefit by the careful research of these
manufacturers. Whatever your radio problem there
is a Thordarson transformer ready for you at your
parts dealer.

If you enjoy good musical reproduction, insist on
Thordarson transformers.

THORDARSON ELECTRIC MANUFACTURING CO.

ansformer specialists since 1895
‘WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS

Chicago, U.S.A.

3565

MAIL THIS COUPON

the first choice
of lcadmg manufécturel's

R-200 AMPLIFYING TRANS-
FORMERS, $8.00

STANDARD AMPLIFYING
TRANSFORMER

2:1 ratio, $5.00
315:1 ratio, $4.00
6:1 ratio, $4.50

SPEAKER COUPLING
TRANSFORMER

R-76, $6.00

OUTPUT CHOKE
R-196, $5.00

POWER PUSH PULL TRANS.-
FORMER AND CHOKE

T-2408 Input Transformer, $8.00
T-2420 Output Choke, #8.00

AUTOFORMER IMPEDANCE
R-190, §5.00

POWER COMPACTS
(for power amplifiers)
R-171, $15.00 R-210, $20.00

130 M. A. FULL WAVE
RECTIFIER

T-2098 (Transformer) $20.00
T-2099 (Double Choke) $14.00

R.C. A. A.C. TUBE
SUPPLY TRANSFORMER

T-2445, $10.00

McCULLOUGH A, C. TUBE
SUPPLY TRANSFORMER

T-2504, §7.50

VAN HORNE A. C. TUBE
SUPPLY TRANSFORMER

T-2370, $5.00

Thordarson Electric Mfg. Co., Dept. J
500 W. Huron Street
Chicago, Ill.

Gentlemen:

I’lease send me your free booklet on audio amplifi-
cation and power supply.

Town...... = 5117 S ———
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wo tubes saved

pay for this voltmeter

ADJUST the voltage across your tubes to “right
signal strength”, say the direction books. But
what is right signal strength?

To guess may prove expensive. It doesn’t take
long to burn out tubes when you give them too
high a voltage. Too low gives weak reception.

A Westinghouse voltmeter soon pays for itself
by the tubes it saves—you can buy the most
accurate moving-vane radio voltmeter made for
only $4.50. With a Westinghouse voltmeter you
know what is right signal strength—you gain
battery life and better reception all around. Your
dealer can show you several types of Westinghouse
instruments.

Rectigon and Rectox chargers and Micarta panels
and tubing are also Westinghouse products.

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY
Offices in All Principal Cities Representatives Everywhere
Tune in with KDKA —KYW —WBZ — WBZA

Westinghouse

Here is a sturdy mantel-clock
model voltmeter with moving-
vane movement — three times
as accurate as other makes of the
same type. Acid and jar-proof.
Ask your dealer. Price, $4.50.

The new Cabinet Portable Volt-
meter made for sets with plug-
in jacks. Antique bronze face
plate, with gilt dial and pointer.
Will fit any arrangement of
jacks. Price, $6.50 (west of
Rockies, $7.00).

The finest money will buy. Ap-

proved and used by the U.

S. Navy. Jeweled movement.
Price, $10.00.
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The New Improved Hi-Q Six— the creation of ten foremost American Radio
Engincers — a recewing instrument that 1s far m advance of wus time.

O ordinary standards can be ap-

plied to this latest improved  ASSOCIATE MANUFACTURERS  the full musical scale.
Receiver, Acme Wire Company
for it is the result of a determination to Benjamin Electric Mfg. Company at.
produce America’s very finest instrument Carter Radio Company
—absolutely regardless of cost!

Hammarlund-Roberts

been incorporated. Each part is the Radiall Company

most efficient known to radio science, Samson Electric Company

and the entire group has been purposely Sangamo Electric Company
Taxley Mfg. Company

selected for perfect synchronization.

Complete isolation of four tuned circuits
plus Automatic Variable Coupling ef-
fects maximum and uniform amplification
over the entire wave band. Distortion
is totally eliminated. Oscillation is ut-

terly absent. Symphonic transformers

HAMMARLUND-ROBERTS INC.

Exclusively CUSTOM-BUILT

By Yourself at Home
Instructions . . . and at Great Savings!

H. H. Eby Mfg. Company
Hammarlund Mfg. Company

Completely
dnlled panel and

foundation for
casy building.

MHammarlund

ROBERTS

Hi-Q'SIX

. from our Simple

and a power tube faithfully reproduce
Selectivity, even
in crowded areas is something to marvel
And tonal quality simply MUST be
heard to be appreciated!

Such a set, factory made, and sold through
Every modern constructional feature has International Resistance Company usual channels, would possibly cost
around $300.00, but through following
our simple instructions you can purchase
all parts for only $95.80 and build this
supreme receiver yourself—a CUSTOM-
BUILT set which gives you CUSTOM-
BUILT results at a saving of $100 to
$150.

Get the complete Hi-Q Instruction Book
from your dealer—or write us direct.
subpanel are  Price 25 cents.

1182 Broadway New York City
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AMONG OTHER THINGS. . .

SO MUCH is now being accomplished in the complete set
field that beginning with this issue, Rapio Broapcast
will devote much of its space to reflecting the technical and other
advances being made. The policy of this magazine remains as
before, to present the news of radio surrounded by as much as
possible of what the technical radio worker refers to as “‘dope.”
And much “dope™ there is in this complete set side of radio as
many articles which will appear in following issues will strikingly
demonstrate. In all the other fields of radio endeavor which
Rapio Broapcast has covered heretofore—the construction
of radio recetving apparatus, laboratory experiments, short-
wave communication, broadcasting from the technical and
program side, and many others which we have covered to
the satisfaction of our readers, Rapio Broapcast will be as
active as before. The expansion in scope of our text pages is
directly designed to keep our readers in close touch with all
sides of radio.

HERE is the radio experimenter who has not read of the
rapid progress of the transmission of photographs by
wire and radio and hoped that he would soon be able to share
in the fascination of this new and intensely modern field? Fer
the past few years, Rapio Broapcast has watched the progress
of the art, hoping that devices would be developed within the
scope of the amateur laboratory and pocketbook. The leading
article on page 341 describes the background of the Cooley
“Rayfoto™ system which in a very few weeks will be made
available through the pages of Rapio BroapcastT to the home
experimenter. To be able to construct a radio photograph re-
cetver for less than $100 should appeal very strongly to the
experimental fraternity who are crying for something new to do.
Here, in a manner of speaking, it is.

MANY pages of this issue are devoted to showing the
offerings of the set makers for the coming season. Later
issues of this magazine will describe in greater detail interesting
technical features of these many receivers from many manufacs
turers.

THOSE of a technical turn of mind will read with great
interest David Grimes’ story on page 367 describing the
theoretical features of a radio receiving system which is one cf
the most interesting that has come to our attention in many
moons. Articles to follow by Mr. Grimes will describe the
circuit constants and practical information about the system.

THE Federal Radio Commission is making every effort to
popularize the use of the expression “frequency in kilo-
cycles” instead of the familiar “wavelength in meters.” It is
hard going for some, but doing one's thinking in kilocycles does
remove many serious complications from calculations. Ever since
its August, 1925, issue Rapio Broapcast has standardized the
use of kilocycle designations, always printing at the same time,
the equivalent wavelength in meters. We are in sympathy with
the wishes of the Radio Commission and invite the expression
of our readers on this subject.
—WiLes Kingstey WiNG.
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Tone Quality Superb

From Nature’s Sounding Board

HE strides made in the

past few years by the

broadcasting stations in
bettering the quality of their
transmission havebeen remark-
able. The same principles have
been applied to the phono-
graph, resulting in the new rec-
ords and machines which are
miles in advance of the older
type.

These improvements are now
available to every listener-in.
However, there are some radio
receivers which will not reproduce
the wonderful music being broad-
cast by the improved stations.

By applying the same principles
to radio receivers which have
proved so helpful in the broad-
casting and phonograph fields it
1s now possible to make the most
out of the broadcasting. By utili-
zing the scientific aids now avail-
able old and new receivers may be
made to produce music which in
every way resembles the original. There is as
much difference between this new form of repro-
duction and the old as there is between the new
phonograph and the old scratchy, squawky
cylinder machine of yesteryear.

Resistance coupling simplifies receiver amplifier
construction and greatly reduces the cost. It is
recognized by leaders in the search for the best
tone quality as being the ideal amplifying system.
It permits the passage of the very low notes and
the very high ones with the same ease. It brings
to the loudspeaker a true but greatly amplified
picture of what is picked up from the broadcast-
ing station.

There is little use in having this wonderful

Lata Balsa Reproducer
Model 150, Price $50

ceiver.

Everything necessary for the building of a
modern three-stage resistance coupled am-
plifier which may be applied to any re-

thing available if we do not make use of it. It
can now be utilized very simply. Radio artists,
editors and many musicians have expressed both
pleasure and amazement on hearing the tone
portrayal of symphony orchestras, as well as jazz
bands which Nature’s Sounding Board has made
possible.

Nature’s Sounding Board is known as the Lata
Balsa Reproducer. It is more than a ‘‘loud
speaker.” It is science’s latest contribution to
the musical art. It will make any good radio re-
ceiver sound much more natural and pleasing.

Lata Balsa Reproducers are available in com-
pleted, artistically decorated models ranging in
price from $30. to $50. Kits are
also available in two sizes. The fa-
mous Lata Unit, or electrical driv-
ing mechanism is now ready for
delivery and is ideal for use with
the Lata Balsa Reproducer Kits.

The accompanying illustration
will give you some idea of the at-
tractiveness of the reproducer—
to realize its superior tone quality
you must hear it.

The Lata Balsa Kits are com-
plete and may be assembled in a very short timeby
anyone. No mechanical skill or electrical knowl-
edge is required to follow the simple instructions.
Once you have
heard this won-
derful repro-
ducer no other
will satisfy you.
The coupon be-
low is for your
convenience in
ordering. Use it
today and you

$9.00

. The number 2 Lata Balsa Kit and Reproducer

Wlll never re- unit assembled. You can duplicate this as-

t -t sembly in a very short time by usmg this kit
gret 1t. and complete instructions

RETURN THIS COUPON—

ARTHUR H. LYNCH, Inc.
General Motors Building
1775 Broadway
NEW YORK CITY

Gentlemen:

Sole Sales Representatives

0 R ——

ARTHUR H. LYNCH, Inc.
General Motors Bldg. 1775 Broadway
At 57th Street, New York City

Please send me the items checked, for which I enclose my
money order or cash, also mformatwn on prices and sizes of
Art Models of Lata Balsa Reproducers.

Lata Balsa Reproduccr Kit, 13 x24 . .... $ 8.00
“ 21 x36.....

City-State.......ccvoviunnnnnn

TSt NG

BALSA WOOD
REPRODUCER, Corp.

331 Madison Avenue
NEW YORK CITY
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THE MOST POWERFUL BROADCASTING STATION IN THE WORLD

@q view of the transmitting panel of the 100-kilowatt transmitter at the South Schenectady laboratories of the General

Electric Company. Experimental programs are sent out with this set, using the standard wavelength of WGY, from

midnight to one a. m., Eastern Time. The transmitter went on the air August 4th, marking the first time that’{)ower as great

as 100 kilowatts has been used in broadcasting. The three water-cooled 100-kilowatt tubes in the foreground have an attach-
ment for clearing out the gas from the tube «while it is on the panel .
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NOW—You Can Receive Radio Pictures!

You Can Build Your Receiver for Less Than One Hundred Dollars—How It Works

an extraordinary scientific event, such as

receiving one’s first broadcast program, or
in talking across the Atlantic for the first time,
or in seeing photographs that have been sent by
radio from England, or in talking via short-wave
amateur radio with a fellow “ham” on a steam-
ship a thousand miles up the Amazon river. In
fact, as the French astronomer, Camille Flam-
marion says, “Unless one has a stone instead of
a heart and a lump of fat in the place of a brain,
it is difficult not to feel some emotion over the
achievements of science.”

The writer's first contact with Austin G.
Cooley, who has been responsible for the picture
transmission system to be described in Rabio
BroapcasT, produced one of those technical
thrills. Cooley was working down in the “shack”
at 2 Gv, the short-wave station of the Rabio
Broapcast Laboratory, a small place with
scarcely room enough to stow his extensive gear.
On one bench was a metal drum on which a
photograph of a young lady with a large and
floppy hat turned over and over. On the other
side of the “shack’ was another rotating drum
covered with photographic paper with a small
spot of light playing on it, and filling the shack
was an undefinable sound like that of a high
speed motor whirring away with whining and
somewhat obnoxious tone. In two or three min-
utes, Cooley stopped the motor, took the photo-
graphic paper from the receiving drum, devel-
oped it in rather dim daylight, and there was the
young lady again, hat, white plumes and all.
Between the transmitter and receiver was an
artificial telephone line 300 miles long so that for
all practical purposes the young lady’s picture
had been sent to Garden City from, say, Wash-
ington, D. C.

Since that time, Cooley has produced several
picture systems, one of which is applicable to
present wire telegraph channels so that facsimile
copies of original messages may be transmitted
at a cost not exceeding present rates. Another
system-——the one in which we as radio experi-
menters are interested has been developed to
the extent that with a not very expensive attach-
ment to the ordinary radio set, one can receive at
home photographs, letters, telegrams, pictures,
or text torn from newspapers. This system is
known as the Cooley “Rayfoto.”

These radio-transmitted pictures are com-
paratively good reproductions, quite satisfactory

THERE is an undeniable thrill in witnessing

By KEITH HENNEY

Director of the Laboratory

when one considers the simplicity of the appara-
tus and the compromises which were necessary
in order to obtain them, it must be remembered
that it is about seven years since the first small
group of amateurs heard the human voice, and
music, coming in by wireless. The early poor
quality of reception must not be forgotten; nor
must we lose sight of the fact that it has taken
since 1835, when S. F. B. Morse performed his
epoch-making experiment of transmitting slow
and uncertain telegraph signals via wires, to send
messages at the rate of several hundred characters
per minute.

The Cooley pictures are better than most of
the static-laden ones that have come across the

BT ~Eh

Radio pictures at home—that’s

what the experimenter has been
waiting for. Now it is possible.
For less than $100, you can build
your own picture receiver, connect
1t to your broadcast set and jump
into a new and fascinating field of
experiment. Exclusive articles 1n
RADIO BROADCAST 111 the Novem-
ber nuumber and in following issues
will tell you how to build and
operate the receiver.
g

Ll

Atlantic. Some of them are reproduced here.
Improvement in detail and shading of the Cooley
Rayfoto pictures will come. The important fact is
that here is something the experimenter can have
for his own and can have the sport of developing
his experience as this apparatus is improved and
refined.

To know the Cooley apparatus is to know
Cooley, to visualize the young M. 1. T. student
who preferred his own researches into the then
urknown field of picture transmission to the pre-
scribed studies with the result that he was
dropped from the college register during his
fourth year; his long nights of work, sleeping—
when sleep was necessary—beside his apparatus
on a laboratory bench. One should know of
twenty-four-hour days in the Arctic on the
MacMillan Expedition in 1926 when Cooley

worked under great odds, trying to send picture
signals by short waves back to the United States.
This background is necessary to understand the
years of effort that have gone before the present
development. This development has been slow,
and full of disappointments but the final result
has been that his system is workable, compara-
tively simple to operate, and what is more im-
portant in the eyes of the average experimenter
—it is inexpensive.

THE LURE OF HOME EXPERIMENT

W HY should one want to receive pictures by
radio at home? As well ask: Why have
thousands of experimenters built receivers for
the reception of music, or code? In this, there
has been always the thrill of accomplishment;
making something with one’s hands, something
that works: creation. Secondly, there is the hope
in everyone’s heart that television, the art of
transmitting scenes from life itself by wire or
radio, shall become practical within his time.
Before television shall be an accomplished fact,
we must conquer the idiosyncrasies of the trans-
mission of still life pictures, an art known as
telephotography. By introducing legions of ex-
perimenters to the general problem of sending
and receiving pictures by radio or wire, Cooley
may have a share in advancing the day when the
more difficult task of committing moving pic-
tures to the ether shall be solved. The amateur
has been thanked by engineers for his persistence
in developing short-wave channels; many have
said that to him alone belongs the credit for ad-
vancing the art of communication by the use of
those very high frequencies. At any rate, he has
had his share in making possible communication
by short waves across vast distances with inex-
pensive apparatus. Who knows what his share
may be when the ultimate success of telephotog-
raphy and television has been achieved?

The transmission of a picture by the Cooley
system differs from the transmission of music
in one important respect: it takes a single audio
frequency and performs tricks on it which at the
receiving end are translated from sounds to other
effects which influence a photographic paper.
For example, good broadcasting requires that a
band of frequencies 10,000 cycles wide shall be
transmitted. These frequencies at the receiver are
reconverted to sound waves. The picture system
takes a given frequency, say 1000 cycles, and
transmits its form of intelligence on it. In a way
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it is less complicated than broadcasting music; in
other ways broadcasting pictures is more complex.

The broadcasting station which may elect
to transmit pictures as well as music or speeches
will use its present equipment. Since pictures
according to the Cooley system are first trans-
lated into sound impulses. and since the phono-
graph record is a means of recording for future
use such sound impulses, thereby defeating two
of nature’s limitations, time and space, the broad-
casting station that will invest 1n a phonograph
turn-table needs no other equipment to fill the
ether with pictures.

YOUR REGULAR RADIO RECEIVER IS USED

HOSE who will receive pictures will use
their present broadcasting receiving set which
should be equipped and operated so that overload-
ing and severe distortion of other sorts do not ac-
cur. As in transmitting sounds, distortion at the
receivingend produces an unintelligible or garbled
reproduction. The receiver must be within the
“servicearea’ of the transmitter—that is, inside
the distance at which fading takes place; the op-
erator must be able to develop and fix ordinary de-
veloping-out paper, such as Azo, Velox, or other
papers with which the amateur photographer is
already well familiar Here is an opportunity for
the radio enthusiast who has dropped his photo-
graphic hobby to bring developing trays from the
attic, and to renew his acquaintance with hydro-
quinone, metol, HQ, and hyposulphite of soda!
The present simplified system transmits and
receives original photographs full of strong con-
trast, such as newspaper photographs, or those
in which a loss of detail will not mar the recogniz-
able features of the transmitted picture. The
examples reproduced here will give an idea of
the work that can be done. These limita-
tions are largely due to the simplification of the
receiving equipment, and, as experimenters be-
come more familiar with the present apparatus,
more refinements will naturally follow, refine-
ments which will make it possible to receive
greater detail, and naturally better pictures.
The process of getting the picture into the
ether is not too complicated for anyone to under-
stand. The picture is wrapped around an alumi-
num drum which revolves in front of a very
strong light. As the drum revolves it moves along
a shaft, so that the beam of light eventually has
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THE COOLEY “RAYFOTO” RECEIVER

Simplicity is the keynote of the Cooley picture transmission system. Signals in the form of an audio

frequency tone enter at the point marked on this photograph, are amplified in a single-stage trans-

former-coupled amplifier, after which they are placed on the oscillator circuit through a modulation

transformer not visible here. The signals in the oscillator circuit drive the corona circuit whose output

is conducted to the rotating drum and photographic paper by the wire and needle point shown here.

The drum is rotated by the familiar spring motor which usually turns phonographic records. The
milliammeter, which is essential, usually reads the oscillator current

covered the entire picture, illuminating a small
bit of it at a time. The light which is reflected by
the picture passes into a sensitive photo-electric
cell, another of modern science’s marvels. When
the beam of light falls on a black portion of the
picture, most of the light will be absorbed and
little reflected and consequently what passes into
the photo-electric cell will be small—just as the
part that comes to the eye is small; which ex-
plains what we mean by the word “black.”
This sensitive photo-electric cell, whose his-
tory dates back many years and touches the lives
of many famous scientists, consists of a potas-
sium plate and a second metallic electrode which
has a battery attached to it maintaining it at a
potential positive with respect to the potassium,

Radio Receiver

paperiswrapped
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Motor .
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HOW THE COMPLETE SYSTEM WORKS

The owner of receiving apparatus need not worry ahout how the pictures get on the air, but in case he

Is interested, here is a layout of the complete system, transmitter, waves in the ether, receiver and all!

The switch at the right of the receiving equipment and the trip magnet are part of the start-stop
system that insures synchronism between transmitter and receiver

much as the plate of a vacuum tube is main-
tained positive with respect to the filament by
the B batteries. When light shines on this po-
tassium plate, electrons, those omnipresent nega-
tive electrical charges, are given off, their passage
to the second clectrode toward which they are
attracted constituting an electric current. This
minute current, usually of the order of a few
millionths of an ampere is greatly amplified and
interrupted by another current of 1000-cycle
frequency. The result is that what were originally
black and white visual images have been trans-
lated into sound impulses which are then im-
pressed on the radio transmitter, or a telephone
line, and are sent out like speech or music.
At the receiving end the process must be re-
versed, i. e. sound impulses must be translated
into light impressions, back into those original
black and white spots. Assuming that nothing
happens in the intervening space, no static is
picked up, no fading has lost the signal, at the
receiving end the conventional broadcasting set
may be used, and if a loud speaker is attached
to the output of the receiver in the normal man-
ner we should hear this varying note which is
about two octaves above middle C on the piano.

WHY LOCAL AMPLIFICATION IS NEEDED

lN MOST cases it will be necessary to boost this

wavering note to sufficient strength to operate
the rest of the translating apparatus which con-
sists of an oscillator, similar to that used in super-
heterodyne receivers except that its wavelength
is usually above the broadcasting band, and
finally what Cooley calls a “corona” coil. 1t will
remind old-time electrical experimenters of the
Tesla coil, a device used to transform a.c. vol-
tages into other voltages high enough to produce
clectrical discharges across intervening space, in
this case about a quarter of an inch.

Under ordinary conditions, the carrier of the
transmitter tuned-in but no picture being on
the air, the oscillator will be oscillating so feebly
that no corona is taking place, but when the
signal arrives it supplies power to the oscillator
so that a nice fat discharge is produced whose
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NOW—YOU CAN RECEIVE RADIO PICTURES!

Rabio Broapcast Photographs

THE COMPLETE RECEIVING APPARATUS

Here is the entire receiving apparatus. The receiver in this case was a well known set operating from a
loop, picking up signals on 208 meters which originated in another part of the Laboratory. They are

tuned-in and sent through the picture apparatus which is described in greater detail in the other

photographs

intensity varies with the.shading of the trans-
mitted picture.

The counterpart of the rotating drum of the
transmitter will be found at the receiver. Here,
instead of an electrical motor we use for sake of
simplicity a phonograph turn-table which is
geared to a small aluminum drum around which
the sensitive photographic paper is wrapped.
The corona discharge sprays the paper from a
fine needle and in some way not well understood
affects the emulsion of the photographic paper.
Whether this is an electrical or chemical effect or
whether there is enough light from the corona to
expose the paper is not fully known.

But for Cooley’s purpose it does not matter.
When developed, the paper shows black spots
where the discharge was heavy; light spots where
the corona was weak.

Now in all picture systems, some means must
be provided to keep the receiver in exact syn-
chronism with the sender; when the latter starts
the receiver must start, and not in the middle of
the picture which as anyone can see would have
certain disadvantages! A simple scheme for hold-

ing the receiver and trans-
mitter together has been
employed. 1t is known as
the ‘‘start-stop” system,
and is very simple and flexi-
ble. In operation the receiv-
ing drum revolves slightly
faster than the transmitting
drum and it therefore com-
pletes a revolution in a
slightly shorter time. At
the end of each revolution
the receiver drum is held by
a trigger until the trans-
mitting drum completes its
revolution. A signal is trans-

CORONA DISCHARGE
OCCURS AT THIS POINT

TRIP MAGNET
DRIVING GEARS
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total cost of the apparatus, exclusive of batteries,
tubes, and broadcast receiver will be less than
$100. All of the electric apparatus can be made
from material easily available to the experi-
menter. Complete descriptions by Mr. Cooley of
this equipment and how to operate it will follow.

A word about the availability of pictures.
Inasmuch as the original equipment for a broad-
casting station need involve no more than the
expense of a phonograph, there is a certain source
of these radio pictures in every broadcast station.
Broadcast stations will find in the transmis-
sion of the Cooley “Rayfotos’ a sensaticnal ex-
tension of their activities and by the time this
article is in the hands of experimenters, and by
the time the receiving equipment is ready, pic-
tures will be on the air. The Cooley system is
being exhibited at the New York Radio Show
this month.

And there you are: Pictures by radio—and in
your own home.

SPECIAL MOOULATION
TRANSFORMER

mitted then that releases the
receiving drum so the two
start off together. The radio
signals are not strong
enough in most cases to
operate the tripmagnet that
releases the receiving drum
at the beginning of each
revolution so this magnet
is operated through a more sensitive relay.
Both the trip magnet and relay can be seen
in the picture of the apparatus shown on this
page. The single pole double throw switch S
is really part of the trip magnet. When the arma-
ture of the trip magnet is against the stop on the
drum, terminals 2 and 3 on the switch are pushed
together and therefore all of the energy from the
audio amplifier passes into the relay. When the
synchronizing impulse is received it activates the
relay and the trip magnet thus releases the drum
and also causes the switch S to make contact
between terminal 1 and 2 and then all of the
energy passes into the oscillator.

The present apparatus transmits 4 x 5 photo-
graphs at a rate of one and one-half inch per
minute or a little over 3 minutes for a picture.

The Cooley receiving apparatus consists of
first of all one’s broadcast receiver, then certain
mechanical parts which will be on the market
soon, and then certain electrical apparatus which
any experimenter can build and operate. The

WHAT THE PICTURES LOOK LIKE

These photographs have been transmitted by the
Cooley Rayfoto system. Pictures may be five
inches wide and about six inches long and a little
over three minutes for each picture is required.
These pictures have not been retouched

A CLOSE-UP

The modulation transformer, which was hidden in the view on page

342 by the corona coil is shown here. All of the parts for this appara-

tus have been especially designed, and will be available soon. A good

idea of the gearing mechanism and of the width of the drum on which

the picture is received may be had from this photograph. The picture

may be as wide as the metal drum. The needle point actually rides
on the paper as is shown here
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Modern Radio Receivers Are a Good Investment

HE Radio World’s Fair opens the

radio season for the broadcast

listener. Fittingits significance, the

Fair is held in mid-September at
the huge Madison Square Garden in New
York.

No radio season has ever started more
auspiciously. Technical progress, repre-
sented by simple, casily operated and
maintained radio sets, many powered di-
rectly from the electric light mains, with
broadened tonal range, bring the manu-
factured receiver to a standard so high that
revolutionary change can no longer be
expected. Greater broadcasting programs
and improved receiving conditions make
the possession of these modern receivers all
the more desirable.

Every industry goes through the same
cycle of growth; first, it has a discouraging
struggle for recognition, then a boom
period with almost day to day improve-
ment, and finally, stabilization, with slow,
continued and healthy progress, keen com-
petition among leaders and the gradual
elimination of the less capable who thrived
only during the boom period.

In stating that radio has reached a slower
level of development and that the purchaser
may now select his receiver with the
confidence that it will not be hope-
lessly obsolete within a year or two,
or even lour or five years, we draw
our conclusion from fairly simple and
indisputable premises. Improvement
of any device is a matter of rendering
it so simple that no technical knowl-
edge is required for its operation, so
rugged and sclf-sustaining that but
little attention is needed to maintain
it in good condition, and so pleasing
in appearance that it harmonizeswith
the most luxurious surroundings.

High standards of simplicity have
been attained in radio when we have
many receivers in which five circuits
are simultaneously controlled by one
dial and calibrated so that stations
may be promptly logged. The only
perishable elements in some receiv-
ing sets now are the filaments of
the vacuum tubes themselves which
need be replaced perhaps only
once a year. 'n tone quality, radio

has reached a standard of reproduction
far above that which satisfied the pho-
nograph industry after twenty years of
prosperity. This standard can be raised at
will with our present knowledge and facili-
ties, although the cost of doing so is prohib-
itive and the effect hardly noticeable to the
average listener. As to appearance, there is
still room for some improvement by the
attainment of greater compactness in the
more powerful receivers, but models are
available for which no apologies need be
made even in the most exacting surround-
ings.

Radio has certainly not reached its limit
of development. Improvements will con-
tinue always and this year’s sets will always
be better than last. Two or three years
ago, a radio receiver was but a one-year
investment for those who would possess
the best available in the market. This year’s
standards are making the latest and best
models perhaps a five-year investment in
approximately the best radio reception
attainable.

It is a strange paradox that the sub-
stantial developments In  manufactured
receiving sets are not more widely ap-
preciated by the technically minded radio
enthusiast. I'rom extensive contact with

COLONEL

LINDBERGH IN SCHENECTADY

“Aviation and radio are twin sisters engaged in the joint enter-
prise of overcoming time. Distances are no longer measured in
miles, but in hours, minutes, and seconds. Colonel Lindbergh
reduced the distance from New York to Paris from days to
hours. Radio has brought all parts of the world into taiking
distance of the United States,” said Martin P
General Llectric Company Above: Martin P. Rice, and at

the extreme right Colonel Lindbergh

Rice of the

radio
listeners, we have analyzed this lack of
familiaritv as attributable in part to the

the better informed element of

experimenter’s preoccupation with the
intricacies of set building and the failure of
the radio set manufacturer to lay before
this group, so invaluable to the building of
reputations, the real facts about the design
and construction of his receiving set. Glit-
tering generalities about performance do
not intrigue the radio experimenter who,
in past years, has successfully excelled in
these proclaimed qualities with his home-
made contraptions.

But a new day has dawned. The ex-
perimenter cannot deny the superiority of
the better manufactured sets. Already he is
turning his attention to new fields. While
building radio receivers was still an experi-
ment, the successful outcome of which de-
pended upon skill, ingenuity and patience,
this hobby had no rival in the hearts of
those who considered the soldering iron an
instrument of conquest. The element of
mystery is disappearing. Set building has
become the following of a well established
formula. The thrill of accomplishment
still exists but the procedure is so well
charted that the joy of exploration and
discovery is practically gone. These missing
elements, which satisfy the experi-
menter’s insatiable desire to overcome
obstacles and to conquer the unknown
are beingrapidly supplied by new lines
of endeavor. Telephotography and,
some day, television, international
short-wave broadcast reception, mod-
ern installations with remote control
of the radio receiver, laboratory ex-
periments, home motion pictures,
aviation, mechanical models and a
thousand one avenues of expression
beckon the experimentally inclined.

The pages which follow attempt to
reflect accurately the trends in_the
interests of our readers. The manu-
factured receiver deserves an increas-
ing amount of attention, as do new
fields of development like telepho-
tography and short-wave reception.
We do not propose, in the least, to
neglect the set builder, but rather
to keep him in touch with the
latest developments of the art. We
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feel the broadened scope of our pages will
appeal to each of the three principal
elements of our reader audience, the ex-
perimental group; those professionally ‘in-
terested in radio, ranging from dealer to
engineer to manufacturer; and the radio
enthusiasts who follow these pages to keep
abreast of progress in radio.

Listening to World-Wide Broad-
casting 1s Near

casting, experimenters built receiving

sets having a wavelength range of
from 200 to 25,000 meters, so that they
could eavesdrop on every available radio
channel. Experience has taught us to
build more efficient receivers for much
narrower ranges. Indeed the present
broadcast band is the widest for which a
high grade receiving set with easy control
can now be made. Many of the services
conducted on non-broadcasting channels
are gradually being rendered by radio
telephony rather than radio telegraphy.
The objection that laborious study of the
radio code is necessary to listen to them is
thereby eliminated.

Almost every day of the year, new radio
services open up. The possessor of a long-
wave receiver picks his signals from every
section of the globe. A slight movement of
the dials may transfer his attention from a
station in Java to another in Iceland. There
are now nearly one hundred stations which
can be heard in any part of the world.

Perhaps the most important develop-
ment of all, so far as the broadcast listener
is concerned, is the increasing interest in
short-wave broadcasting. 2 XxaAF, the 32-
meter (9150-kc.) Schenectady transmitter
of the General Electric Company, is actually
supplying the world with radio programs.
Itssignals are frequently and regularly heard
in England, South Africa, South America,
New Zealand and Australia. An increasing
number of American broadcasting stations,
including wGy, KDKA, WRNY, WLW, WAAM,
WRAH and WHK are, or soon will be, broad-
casting their programs on short wave-
lengths. British, German, and Dutch
stations are within range of American short-
wave sets. Short-wave programs are readily
heard at great distances during the summer
when the program range of most standard
wavelength broadcast receivers is very
limited. Several companies are already
preparing to meet the demand for short-
wave receivers.

The question may arise whether short-
wave broadcasting will not replace our
present services. A short-wave transmitter
is 1deal for long distance transmission but,
because of fading and the skip distance
effect, is of little or no local service. Within
two hundred to six hundred miles of short-
wave stations, their signals are usually
inaudible but even moderate power delivers
a strong signal for immense distances
beyond the dead area. Hence every high
frequency station requires an exclusive
channel, placing a definite limit on the

PRIOR to the development of broad-

SHORT-WAVE BROADCASTS YOU CAN HEAR

number which may be accommodated
throughout the world. Receiving sets,
working on the high frequencies, are
necessarily of the regenerative type and
consequently, at the present time at least,
no vast number of receiving sets can use
these channels without causing destructive
interference. Undoubtedly, the radiation
problem will be overcome, but fading and
transmission irregularities will prevent the
use of short waves in the essential local and
regional broadcasting services.

Since short-wave stations practically
cover the earth with their signals, it is feas-
ible to assign but one powerful short-wave
broadcaster to a frequency. Consequently,
it is desirable to select a short-wave broad-
casting band at once and allot frequencies
so as to meet the needs of all the countries
of the earth. This matter should be con-
sidered in the International Radio
Telegraph Conference, convening in Wash-
ington in October, lest confusion and con-
gestion arise later. There is no need for a
great number of short-wave broadcasters
in any one country, and some means should
be devised for limiting their increase before
the problem becomes as serious as the con-
gestion now obtaining on the conventional
wavelengths.

A Profound Study of Radio Law

HE Law of Radio Communication by
Stephen Davis, former Solicitor of
the Department of Commerce, re-
cently published by McGraw-Hill, is
a valuable contribution to radio literature.
It has been
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tinction which will be recognized by the
legal profession as one of no small moment.

The book deals comprehensively with all
phases of radio communication and inter-
prets the Radio Act of 1927 in the light of
precedents already established by the
Courts. The book studies exhaustively the
complex problems raised by the existence
of broadcasting stations, although the
author has been seriously handicapped
by lack of established legal precedents and
decisions on most vital issues. Clearly,
many important legal questions which will
harass the Courts during the next few
months are yet to be settled.

The preponderance of evidence and
precedents which Judge Davis cites leads
one to conclude that the question of
confiscation of property, involved in cancel-
lation of station licenses, is one which will
be decided against the regulatory power of
the Commission. On the other hand,
established stations, which find their ser-
vice curtailed by interference from new-
comers, seem to have ample grounds for
securing restraining injunctions on the
grounds of prior rights. Reading these
parts of the Judge’s book leads us to regret
all the more that our suggestion that station
priorities be recognized, was not embodied
in the law. That was urged in these pages
long before the Radio Act was finally
drafted.

The author considers federal jurisdiction
and its relation to state and local regulation
of radio communication, copyright ques-
tions, libel and slander, as well as the sig-
nificance of every phase of the recent Act.
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For the time being, it is the only authority
available to the lawyer handling cases for
broadcasting stations. We hope, for the
good of radio, that Judge Davis will soon
find it necessary to write a revised edition
occasioned by court decisions to the un-
answered questions which he so ably raises.
His book thoroughly establishes Judge
Davis as the outstanding American author-
ity on the law of radio communication.

The Danger of Direct Advertising
on the Air

HE United States Radio Society has

I sent us its literature, including a

code of regulations and by-laws for
local affiliated chapters of the society. By
following these regulations, any local radio
organization may become affiliated in the
national group, and means are provided for
representation of each chapter in the
national deliberations. In absence of local
chapters, a membership can be secured
by individuals who may write Paul A.
Greene, Managing Director of the Society,
at the Temple Bar Building in Cincinnati
Ohio.

The Society recently forwarded the
returns from a questionnaire to the Federal
Radio Commission which emphasized the
unpopularity of certain broadcasters per-
mitting blatant advertising, particularly
two well known nuisances in Shenandoah,
lowa. The St. Joseph, Missouri Commercial
News, writing of these ‘“‘advertising sta-

RADIO BROADCAST

tions,” says “one of the best known of these
nuisance stations reported, the first week
in February, that it had in a month sold
about 45,000 pieces of dress goods, amount-
ing to approximately 175,000 yards.
Figuring the mileage, this amounts to g9
+4 miles of dress goods.” Continuing, the
article comments on the competition which
this direct advertising offers to the small
local merchant.

One of the claims made to the Federal
Radio Commission by one of these stations
was that it lowered the price of goods to the
farmer. Refuting this claim, the St. Joseph
newspaper says:

One of the best known stations , not far from St.
Joseph, recently put on an active sale of cans of
smoked salt for use in butchering on the farm. It
offered two cans of a good quality of smoked salt
for $2.50, postage prepaid. Orders were accepted
for not less than two cans. One lowa farmer who
fell for this great bargain was shown the identical
product by his local merchant for only a dollar a
can. Another radio bargain was ten pounds of
prunes for $3.50, of a quality purchasable locally
in one pound packages for twenty-eight cents.
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ENRY OBERMEYER of the Consoli-
H dated Gas Company of New York in-
forms us that his company received more
than 31,000 letters from its customers as a result
of a radio course on homemaking which required

A TRANSCONTINENTAL

CANADIAN BROADCAST

For the first time in history, twenty-three
Canadian stations from Halifax to Vancouver
were hooked up in broadcasting the Diamond
Jubilee Celebrations of the Dominion. A fea-
ture of the broadcast was the program of
carillon music from the Peace Tower in the
Parliament Buildings at Ottawa (in insert,
left). The illustration below shows the con-
trol room in the Parliament Buildings with
telephones leading to the telegraph and tele-
phone offices. Commander C. P, Edwards,
head of Canadian radio, is at the extreme right
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four and a half hours of broadcasting time to
transmit. One of the important features of the
gas company’s radio campaign was that an
amount equal to fifty per cent. of the broad-
casting expense was spent in newspaper adver-
tising to call the attention of radio listeners to
the feature. It is an excellent example of success-
ful commercial broadcasting which won its
return by the real value of its service. ¢ & ¢
The Bureau of Standards is prepared to calibrate
crystal oscillators used in maintaining broadcast-
ing stations on their assigned frequencies, for a
nominal fee. Stations contemplating taking ad-
vantage of this service should first apply to the
Bureau, giving call letters, assigned frequency,
type, make and description of the oscillator to
be calibrated. This information is required be-
cause the Bureau will not accept for calibration
instruments which are not so constructed that
they will remain in adjustment permanently.
¥ ¥ ¢ wuam, Rochester, New York, which
will soon have a j000-watt equipment of the
latest type, wTm], Milwaukee and wjax, Jack-
sonville, Fla.,, have been added to one or the
other of the N. B. C. chains, giving still greater
coverage to its programs. ¢ & & The Na-
tional Electric Manufacturers’ Association re-
cently completed a study of the question
of the number of hours a week the listener
uses his radio set. This information has an im-
portant bearing on the sale of tubes and main-
tenance accessories. According to the NEMA
figures one listener out of a thousand uses his
radio about twenty-two hours out of twenty-
four; one out of a hundred, twenty hours out of
twenty-four; one-tenth of the total more than
seven hours a day and four out of five in excess
of thirty hours a week, which means five hours a
night, six nights out of seven. The statistics were
evidently obtained by making a record
of the listening habits of a handful of
the most rabid enthusiasts who could
be found. We would particularly like
to meet the person who uses his radio
receiver twenty-two hours out of
twenty-four. It is quite apparent that
Mark Twain was right about statis-
tics. Editor’s Note: Mark Twain said:
“There are lies, damn lies and statis-
tics.”” §# ¥ § The Canadian radio
industry is developing rapidly. There
are now at least a dozen first class
Canadian-made broadcast receivers,
and several factories engaged in the
manufacture of radio tubes and bat-
teries. Broadcasting has prospered with

the backing of such powerful concerns
as the Canadian National Railways
and the Northern Electric Company.
A patent pool, similar to that of the
Radio Corporation of America, is
licensing a number of first class manu-
facturers. On April 1, licensed broad-
cast receiving stations numbered
134,486, as compared with 02,000 at
the end of the previous year. The fees
collected from the listener are applied
to the elimination of interference and
the proper administration of commer-
cial radio telegraphy. § ¥ § Dan-
ish statistics inform us that,on April 1,
1927, there were 130,805 radio re-
ceivers in that country, almost equally
divided between crystal and vacuum
tube sets, and an increase of 50,000
over the previous year. ¥ & ¥
There is a great increase in the demand
for radio receiving sets in Brazil and
broadcast enthusiasm is spreading
throughout the country with great
rapidity. Most of the stations are

o
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along the seaboard and long range receivers
are consequently in special demand. American
receivers are making the greatest headway in the
market.

LICENSES AND WHAT THEY MEAN

THE most important patent decision rendered
during recent months, which is, however,
still subject to future appeal, was that of Judge
Thacher, favorable to the Radio Corporation
against E. J. Edmond & Co., Atwater Kent
jobbers. The decision establishes the validity and
scope of the Alexanderson patent 1,173,079, gen-
erally known as the tuned radio frequency
patent. The result of this decision has been to
place all concerns making multi-tube sets, not
holding R. C. A. licenses in considerable jeo-
pardy. About twenty-four important concerns
have already secured Radio Corporation licenses
and those outside the pale are making strenuous
efforts to secure licenses. So far, no set company
licenses have been granted which do not guaran-
tee a minimum royalty to the R. C. A. of
$100,000 a year. Just what the future holds for
small companies is, at the moment, doubtful.
Radio dealers are universally demanding ap-
paratus which is duly licensed and the position
of those who cannot, because of small produc-
tion, guarantee such substantial royalties is
most doubtful. The Radio Corporation could not
long withstand the adverse criticism which would
result were they to force smaller manufacturers
out of business.

The object of the patent law is to protect the
rights of inventors so that they may derive just
compensation for their inventive efforts. The use
of patents for restraint of competition, even
though patents themselves are an intentional
and desirable monopoly, is not supported by
public opinion. So long as a concern is willing
to recognize inventors’ rights and pay royalties
it should not be prevented from engaging in
competitive business. Dealers are justified in
insisting upon licensed apparatus and it appears
that the Radio Corporation and its licensees are
the only ones who may legally make efficient,
high grade radio receivers under present con-
ditions. However, if patents are used in a
coercive way to strangle smaller concerns, we
doubt that it will result ultimately to the benefit
of the patent holders. No one questions that the
recent decisions have established definite su-
premacy of the R. C. A. in the patent situation,
but the advantage should not, and probably will
not, be used to force independents out of busi-
ness. ¥ ¥ § The Hazeltine Corporation won
a vitally important decision against A. H. Grebe
& Co. sustaining the Hazeltine patents 1,489,228
and 1,533,858, The distinction between the
Rice and Hartley disclosures, upon which Grebe
placed principal reliance, and that of Hazeltine,
is clearly set forth in the decision. Although it is
granted that both Rice and Hartley disclosed
principles of neutralization, the superiority of the
Hazeltine method, utilizing a capacity feed back
of a voltage to neutralize the regenerative effect,
is established as an improvement of great im-
portance to the radio art. Professor J. H. More-
croft appeared as an expert for Grebe. The Court,
in its opinion, quoted an item from the “March
of Radio,” which Professor Morecroft formerly
prepared for Rapio Broancast, acknowledging
the importance of the Hazeltine disclosure.
¥ ¥ § A decision handed down in the
Federal District Court at Baltimore sustained
Messrs. Willoughby and Lowell over James
Harris Rogers in their patent for a submarine
reception system. Rogers claimed prior concep-
tion, but Willoughby and Lowell clearly an-
ticipated him in reduction to practice.
¥ ¥ ¥ After yielding to a decree pro confesso

NEWS OF THE PATENT SITUATION

secured by John A. Victoreen against the Radio
Art Company and others; the latter developed
a substantially different device from that previ-
ously judged to infringe. An action was brought
requesting that Radio Art be adjudged guilty of
contempt but, upon submission of a brief that the
new device was substantially different from that
on which the earlier decree had been granted, the
Court ordered the plaintiff to file a new suit. The
case is cited in the interests of those who have
yielded to consent decrees. ¥ § ¥ The
Eisler Engineering Company of Newark an-
nounces that it successfully defended itself
against the General Electric’s suit which sought
to prevent it from manufacturing tipless tubes.
The case was started in October, 1924, and the
final decision is of interest to all vacuum tube
manufacturers. ¥ § § A suit has been filed
by the Balsa Wood Company. Inc. against the
Balsa Laboratories Company, Inc. in connection
with their patent 1,492,082, describing dia-
phragms for sound reproducing devices. & & &
One claim of V. K. Zworykin’s patent 1,634,390,
covering a secrecy system of transmission was
denied because of an earlier patent, Alexander-
son’s 1,426,044. ¥ § § The Brandes Prod-
ucts Corporation has petitioned for a writ of
certiorari which may bring the dispute regarding
the Hopkins patent before the Supreme Court.
Originally the Lektophone Corporation of Jersey
City sued the Western Electric Company, which
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suit resulted in a decision in favor of the latter.
The R. C. A. has already paid $200,000 for rights
under the Hopkins patents, which will prove an
unnecessary investment unless they are sustained
before the Supreme Court. ¥ § § The West-
inghouse Company secured an injunction against
the Kenwood Radio Company in connection with
Armstrong’s radio patent 1,113,140.

THE COLUMBIA BROADCASTING CHAIN

HE United Independent Broadcasters, of

which Major ]. Andrew White, pioneer
sports announcer, is a leading official, has given
out a list of stations which will form its new net-
work. The key station is wor, which is the third
most popular station in New York, exceeded
only by wear and wjz in number of listeners.
The other stations are weaM and wNAc in New
England; wrBL, wMAK, western New York;
wcaU and wjas, Pennsylvania; wapc, walu,
WKRC, Oﬁ,io; wGHP, Michigan; wmag, Chicago;
and kKMoX, St. Louis. Although, in point of
numbers and station standing, the stations com-
prising the chain are not everywhere in the lead,
it would not take long, given good programs, for
such a chain to corner a good part of the radio
audience.

Nothing will help the broadcasting situation
so much as real competition to the N. B. C.
chains, so that both organizations will conduct
a nip and tuck battle for program supremacy.

i, | St -I—_-‘:'
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THE RADIO EQUIPMENT ABOARD THE ‘“MORRISSEY’ IN THE FAR NORTH

Edward Manley, of Marietta, Ohio, is shown before the radio apparatus aboard the Putnam-Baffin

Island expedition. The Morissey, known to the short-wave code world as vog has a generator-powered

short-wave transmitter, a battery-powered transmitter using a ux-852 tube (on the top shelf), a short-

and long-wave receiver, and a portable battery-operated transmitter. Signals from voQ have been

clearly heard at the short-wave laboratory of Rapio Broapcast and occasional radio dispatches
from the expedition have appeared in the New York Times
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The 1928 “Hi-QQ” Has an Extra R. F. Stage

Cascaded Stages Result in
Sharpness of Tuning but Avoid
the Cutting Off of Side-Bands

dominant requirements of a modern receiver,

it will generally be admitted that there are
two outstanding things to strive for—good qual-
ity and a high degree of sclectivity. Strangely
enough, these two coveted qualities are diametri-
cally opposed to one another—difficult of attain-
ment in the combination.

Nowadays, a receiver is judged by its ability to
faithfully reproduce music and speech, and this
critical attitude on the part of the listener has
resulted in the setting up of a remarkably high
standard so far as the audio channel of the mod-
ern receiver is concerned.

The other outstanding requirement, that of
selectivity, represents a problem which did not
exist in the early days of radio. To-day the
United States has over six-hundred broadcasting
stations whereas there were barely a hundred
five years ago.

It needs no stretch of the imagination to real-
ize that there is no receiver which, in a given
location, can tune-in all six-hundred of these
stations. With an exceptionally good receiver,
however, listeners may tune-in more stations—
not merely the far-distant stations—than with
just a fairly good receiver. Yet, in spite of this,
there is no advantage gained in such a case unless
the reception is of good enough quality reproduc-
tion to warrant listening to it.

To illustrate briefly the difficulties involved,
reference to Fig. 1 will prove helpful. Here a
suppositional case is presented where the vertical
rectangular sections represent the ten-kilocycle
bands occupicd by several stations whose carrier
frequencies are equally scparated by a space of
twenty kilocvcles. The curve b represents the
tuning characteristic of a selective circuit which

]IN ANY discussion centering upon the pre-

[_

|
:
|
!
|
|
|
|
|
|
|
|
|
I
|
I
l
I
l
|
!
|
|
!
|

STATIONS

_.-Carrier Frequency-
A

_l

£ L /
7777777/

rd

7777 ’(I//’I{II// 77
Z

1
!
]
l
l
|
|
|
|
|
l
|
I
|
l
|
!
|
I
|
1
l
|
|
|
|
l
|
|
|

10 Ke. 16 Kc 10 Ke 10 Kc 10Ke.
FREQUENCY

FIG. 1

Z20Ke. -:%(T;B 20 Kea§ -

By JOHN B. BRENNAN

|
|
l
l
I
I
l
l
|
l
l
|
l
|
l
l
|
|
l
|
1
|
|
!
l
|
!
I
l
|
l

Variable Interstage Coupling
Provides for Equal Amplification
Throughout Broadcasting Band

is slightly regenerative and which is set for res-
onance with the incoming signal of station B.
It will be observed that, while a section of the
curve falls in that part of the space taken up by
stations A and C, the amplification of the signals
from thest two stations is much below the am-
plification of the signal to which the circuit is
tuned. Maximum amplification of signal A is
represented by X, the peak of the curve b. It
may be said of this circuit that it is highly selec-
tive but it will also be observed that the quality
of the signal is impaired due to the fact that all
the side-band frequencies, e to f, within the ten-
kilocycle band of the station to which the circuit
is tuned, are not amplified equally. The shaded
portion shows how unequal this amplification is
and indicates the rapid cutting off of the side
bands. A highly desirable curve would be one
where equal amplification of all the frequencies
within the band, e to f, is obtained, and where
there will be no response obtained to stations in
adjacent frequency bands.

Now, going to the other extreme, in circuits
wherein there is no inherent regeneration, and
where the characteristic curve indicates broad-
ness of tuning, as in Fig. 2, it will be noted that
the shaded portion has become greatly reduced
and therefoie practically an equal amplification
of frequencies within the band to which the cir-
cuit is tuned, is obtained. It will also be noted,
however, that in such a circuit the amplification
of signals obtained from adjacent stations, even
though the circuit is not tuned to them, is suffi-
cient to cause them being heard as a background
to the desired signal. It has been determined that
where a number of slightly broadly tuned stages
are arranged in cascade, each successive stage

filtering the output of the preceding stage, and ¢
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where precautions have been taken to guard
against inherent regeneration in the several
stages, that the ideal response curve is approxi-
mately attained. This is graphically shown in
Fig. 3.

From Fig. 2 we have observed that the re-
sponse curve for a single stage is quite broad.
It is reproduced again in Fig. 3 as curve No. 1.
However, when a second tuned stage, having the
same characteristics, is added, the curve ob-
tained is somewhat altered in form. The top of
the curve has practically remained the same but
its sides have taken a deeper slope, as shown by
curve No. 2. In adding a third stage, the curve
obtained is similar to the curve No. 3, wherein
there is a further constriction of the sides of the
curve. The fourth stage confines the curve within
limits which very nearly approach the ideal.

For those who desire a highly technical dis-
cussion on the points just outlined, it is recom-
mended that reference be made to Professor L. A.
Hazeltine’s paper on the subject, which is con-
tained in the June, 1926, issue of the Proceedings
of The Institute of Radio Engineers.

¢

THE NEW ‘‘H1-Q"’ RECEIVER

N THE new Hammarlund *“Hi-Q" Six receiver,
four tuned stages are employed and the final
response curve obtained from their use is similar
to No. 4 of Fig. 3. In order to secure this result it was necessary to take
precautions in setting up the four tuned stages to prevent the desired signal
being received by any other way than through the antenna into the first i )
tuned stage, and so on, up to the detector stage. Therefore, the necessity for
completely shielding each of the stages arose. Also, each of the several tuned I
stages had to be completely filtered by the use of radio-frequency chokes
and bypass condensers so that there were not present any intercoupling effects
which would cause unstableness in operation and thereby defeat the purpose ( !
of the use of these several stages. Were not the radio-frequency currents
confined to their own individual stages by means of chokes and bypass con- &
densers, and also by the individual stage shields, intercoupling effects would A
undoubtedly be caused either by capacitative coupling from the wiring of the N
circuits, inductive coupling between the coils of the various tuned circuits, or
resistance coupling in the batteries, since one set of batteries is employed
to furnish the B potential and its impedance is common to all the tubes.

It was realized that all this must be achieved without sacrificing the sen-
sitivity of the circuits, or in other words, their ability to bring in weak sig-
nals. This means that the various interstage transformers employed in the
tuned circuits must be efficient enoughso that weak antenna signals are built |« { | \
up to a strength sufficient to give a good response in the loud speaker consider- '
ing that two stages of audio-frequency amplification are employed.

It is this desire for sensitivity that complicates the problem of combining
these principal featuresof a high degree of selectivity and a high degree of re-
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production into a practical receiver. It is well known that a three-stage radio-
frequency amplifier can be built to give a high degree of amplification and
smooth operating characteristics; that is, it will have freedom from self oscil-
lation, etc., if it is desired to work at a single wavelength, say, five-hundred
meters. However, where, under these conditions, the circuits are re-tuned to,
say, two hundred meters, they will go into violent oscillation and destroy
the stability which they formerly possessed. Explained in another way, this
means that, due to the fact that radio-frequency amplifier circuits have the
tendency to oscillate, this oscillation becoming more pronounced as the wave-
length is decreased, a circuit satisfactory for operation at five hundred meters
is wholly unsatisfactory for operation at two hundred meters, due to inherent
oscillation, unless, of course, some corrective feature, either mechanical or
electrical, is incorporated in the circuit to prevent this oscillation and yet
at the same time maintain the circuit at its high degree of amplification.

It has been recognized that some system of securing uniform amplification
at all broadcast frequencies is greatly to be desired and various methods for
attaining this end have come into prominence during the last year. These
systems in the main can be divided into two classes: (1) The mechanical
control of coupling, such as is used in the King ““ Equamatic,” ““Hi-Q,” and
Lord systems and, (2) electrical systems, such as those relying on the function
of combinations of capacity, inductance, and resistance—the Loftin-White
and ‘“Phasatrol” methods, for example.

A little calculation will readily show that these systems can be designed to
produce a curve approaching the desired straight line indicating uniform
amplification shown in Fig. 4. Since the resultant curve from the use of a
fixed coupling between primary and secondary is so far removed from a
straight line characteristic, as will be seen by Fig. 4, even remedial systems,

FROM BEHIND THE PANEL

The shield walls have been removed for this photograph so
that it may be clearly seen how all the parts are disposed
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though not absolutely perfect, are undoubtedly
a step in the right direction.

In the Hammarlund “Hi-Q" Six the results
obtained by the use of four well designed tuned
stages depended not only upon complete isolation
of each of the four stages by means of shielding
but by a combination of mechanical and electri-
cal systems which, in the end, produced as near
as possible the desired straight line of amplifica-
tion. The mechanical feature consisted of auto-
matically varying the coupling between the
several primary and secondary coils by means
of a cam located on the shaft of the condensers,
so that a variable degree of coupling was obtained
to give an equal transfer of energy between prim-
ary and secondary regardless of whether the
circuits were tuned to two hundred or five
hundred meters. By the use of the cam method
it is possible to secure the correct degree of
coupling at any dial setting due to the fact that
the shape of the cam can be predetermined to
provide the desired coupling. Since all precau-
tions are taken to prevent feedback by isolating
the several tuned stages, through the use of
radio-frequency chokes, bypass condensers, and
individual stage shields, only the tube capacity
of the tubes employed in
these stages remains to
cause undesired coup-
ling. Theelectrical means
referred to above is ob-
tained by the use of grid
“‘suppressors’’—resis-
tance units located in
the grid circuits of these
tubes. These grid “‘sup-
pressors "’ will cancel the
tendency of the tube ca-
pacity to act as a coup-
ling agent and to cause
feed-back.

Uncontrollable

Fixed
Primary

ENERGY TRANSFER
(AMPLIFICATION)

P

Coupling
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READY FOR THE BATTERIES
This illustration clearly shows the gauged condenser arrangement employed in the new “Hi-Q" Six

-~ Line of Oscillation

Variable
Primary
Coupling

From the detectorgrid
to the loud speaker is a
fixed circuit with con-
stant audio amplifica-
tion. The volume control, situated in the radio-
frequency amplifier circuit, permits regulation of
its overall amplification so that the correct
amount of signal can be fed to the detector grid
to produce a volume of signal from the loud
speaker which is satisfactory te the listener. The
control, a filament rheostat which regulates the
voltage applied to the first three radio-frequency
amplifier tube filaments, prevents the overload-
ing of the detector, especially during reception
from powerful local stations. Two stages of audio

200

WAVELENGTH
FIG. 4

frequency amplification are employed, good tone
of signals being maintained by the use of high-
quality audio-frequency transformers. To secure
perfect amplification it is necessary that the ad-
vantageous results to be obtained by the use of
expensive transformers be not offset by the un-
intelligent use of tubes in the audio amplifier.
In the last or power audio stage either a ux-112
(cx-112) or ux-171 (cx-371) type of tube should
be employed with the correct B and C batteries.

From the accompanying photographs of the
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new “Hi-Q" Six receiver, it will be noted that
directly behind the panel there are two metal
boxes located at either end, between which is a
central space in which is located the drum dials
controlling the several tuning condensers. The
left-hand box shield is divided into two com-
partments housing the first and second radio-
frequency amplifier stages with their associated
chokes and bypass condensers. In the right-hand
box shield, also divided by means of a central
wall, are located the third radio-frequency am-
plifier and the detector stages. The two tuning
condensers in each of these box shields are lo-
cated on common shafts which terminate at
the central space in the drum dials. These dials
are insulated from the shafts by means of insu-
lated coupling units. The following parts are
used in building the ""Hi-Q" Six:

i—Samson Symphonic Transformer $10.00
1—Samson Type HW-A3 Transformer

(3-1 Ratio) e e 5.00
4—Hammarlund o.o005~-Mfd. Midline

Condensers . . . . . . . 2200
4—Hammarlund *“Hi-Q” Six Auto-

CoupleCoils . . . . . . 1200
4—Hammarlund Type RFC-85 Radio-

Frequency Chokes . e 8.00
1—Hammarlund [lluminated Drum

Dial . . . . . . . . . 6.00
1—Sangamo o0.00025-Mfd. Mica Fixed

Condenser . . . . . . . .40
1—Sangamo o.001-Mfd. Mica Fixed

Condenser . . . . . . . .50
1—Pr. of Sangamo Grid Leak Clips . .1o
1—Carter IR-6 “Imp’ Rheostat, 6

Ohms . . . . . . . . 1.00
1—Carter “Imp’’ Battery Switch . . .75
1—Durham Metallized Resistor, 2

Megohms . . . . . . . .50
3—Parvolt 0.5~-Mfd. Series A Condenser 3.00
6—Benjamin No. 9040 Sockets . 4.50

3—Eby Engraved Binding Posts . . 45

2—Amperites No. 1-A . . . 2.20
t—Amperite No. 112, . . . . . 1.10
1—Yaxley No. 660 Cable Connector
and Cable . . . . . . . 3.00
1—Hammarlund-Roberts “Hi-Q" Six
Foundation Unit (containing -~

drilled and engraved Westing-
house Bakelite Micarta panel,
completely finished Van Doorn
steel chassis, four complete heavy
aluminum shields . extension
shafts, screws, cams, rocker arms,
wire, nuts and all special hard-
ware, required to complete re-
ceiver) e 15.50
Total
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The work of the artist and interior decorator—as well as
the labors of the radio engineer—are evident in 192728
radio receivers. This Splitdorf *“ Abbey™ set, designed by
Noel-S. Dunbar after an old-world jcwel case is a six-tube
recetver, priced at $100. This page and those which follow
strikingly demonstrate how the manufacturer is successfully

harmonizing technical receiver design with the decorative
demands of the home. Modern receivers are not one-year in-
vestments because the receiver bought to-day will be up-to-
date for some time to come; for this, the engineer is responsi-
ble and in later issues of this magazine we shall report
much of his fascinating work.
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TilE KELLOGG 507

This is a six-tube, non oscillating,
t. r. t. set, balanced and shielded.
“ Inductance tuning™ is employed,
a systein which requires no variable
condensers and which permits equal
amplification througlhout the fre-
quency spectrum covered. The price
of the receiver is $190.00

FRESHMAN G-4

Ilere is a new electrically
operated Freslhman receiv-
er, complete and ready to
operate us delivered. The
price is $225.00, which in-
eludes uew RCA a. c¢. tubes

BOSCII 66

Another single-coutrol
receiver employing six
tubes, this one Dleing
priced under a lumdred
dollars. The beauty of
the cabinet is a feature
but the efficiency of the
circuit itself has in no
way been mneglected.
The illmninated dial is
graduated into  both
kilocyeles and arbitrary
nutnbers

The

THE STEWART-
WARNER 520

OCTOBER, 1927

]QQ S jeaa‘fb Receiverr

OFTEN it is said that a radio receiver, to be fully appreciated
by the feminine half of the domestic republic, must be encased

in housings which are esthetically as well as technically satis-
factory. It is natural and right that, as radio has become

more an accepted part of the equipment of every home,
women have had an increasing voice in the selection
of the radio receiver. What, then, do the radio
manufacturers offer to the prospective pur-
chaser? To be brief, the radio receiver of

1927-28 is a thing of heauty as well as of

utility. On these two pages, and on

others in this issue, are grouped illus-

trations of the sets which have

come from the manufacturers’

tendency to-

designing laboratories. Vari-
ous makers have grappled
with the important pro-

wards single-control
15 again manifest in
this  six-tube re-
ceiver. Two tuned
and one untuned
stages of r. f.,
detector, and two
transformer-coupled
audio stages, com-
prise the circuit.
The cabinet is of
dull polished walnut

blem of appearance,

and, as these illus-
trations show,
have met it

in  widely
different

“COMMANDER”
IHere is a King six-
tuhe completely
shielded t. r. f. re-
ceiver which makes
use of single control
tuning, There are
three r. f. stages.
The loop may be
folded into the cabi-
uet. Price $220.00

verneer.

The price,
$125.00

GREBE'S “SYNCHROPIIASE” SEVEN

The five tuned stages (four r. f. and detector) are
tuned by means of a single dial and vernier, the
rigidity of the tuning condenser assembly insuring
permanency of the accurate factory adjustment. The
receiver has been carefully shielded, while the special
coils employed enhance the selectivity and permit
maximum amplification, These coils are of the
binocular type and are wound with Litz wire
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of Leauty and U, L[L/ézfq

ways. Some of these models achieve their decorative effect through
the dignity of utter simplicity; others are notable for the use of
ornament in the treatment of the control elements. The metal
tuning and control escutcheon is supplied with some
decoration, slightly reminiscent of that simplicity to be

found in the grouping of instruments on present day

automobile dashboards. 1llumination of the control

escutcheon is also a feature which has much in

common with the instrument panel on the

modern motor car. From the representative
models shown on these pages, the house-
wife can gain an excellent idea of the
appearance of moderate priced ra-

dio receivers which are offered to

suit her taste as well as that

of her husband. Her ideas of

the necessary limitations

of her domestic decora-

tive scheme should

blend with

her husband’s

technical

opinions.
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WORKRITE

This eight-tube recciver has
all-metal chassis, and com-
plete  coppcr  shiclding.
There is a single illuininated
drum type dial control.
Price, $160.00 without tuble

BELOW

The Kolster 611 consists of a
six-tuhe recciver powcr cone
reproducer, and Bsocket power
unit. Space is provided for
cithcr an A socket power de-
vice or a storage battery,
which is extra. Price, $265.00

THE “WARWICK"

In a cabinet of Tudor period. A six-
tube Splitdorf receiver, similar to
that shown on page 351, is built in.
Price, $275.00 with cone and
power-supply unit

ZENITH

The Model 1TE elec-
tric. A single-tube 400-
mA. unit supplies the
necessary power. The
rcceiver itself employs
six tubes. The price is
$350.00. Spinet base,
820.00 extra

e o N,
“h‘—_:="

TIIE “NAVAJO”

Six tubes, shielded,
single - control—
these words de-
scribe this new Mo-
hawk receiver just
as they do other
prominent receivers
of the season, for
this circuit combin-
ation predominates
in 1928 models.
The “Navajo™ sells
for $67.50. Equip-
ment to adapt it for
a. c. operation is
obtainable at ad-

ditional cost

W MU-RAD

Two t. r. {. stages, detector, and three audio stages
are included in this receiver. The audio stages, all
of the double-impedance form, give uniform
response betwcen 30 and 5000 cycles, according
to the manufacturcrs, Single-control tuning is fea-
tured. Price $98.00, In a console, equipped for
complete a. c. operation, the rcceiver sells for $265
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A LOOP NEUTRODYNE
It is a Freed-Eiscmann eight-
tube  single-coutrol receiver,
retailing for £395.00 with a
cone loud speaker, as illustrated

TIIE RADIO-
PIHONOGRAPH

This Stromberg-Carlson  mas-
terpiece consists of a complete
a. c. operated seven-tube single
tuning control receiver combined
with a modern electric phono-
graph. A concealed loop ob-
viates the use of outdoor au-
tenna. ’rice is $12:45 completely
equipped with cone loud speaker

-4

The
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THE “BANDBOX"™

This is a recent presentation of the Crosley
Corporation. It is a six-tube neutrodyne
made in two models, for battery or lamp-
socket operation. is shielded, and has one-
dial tuning. The prices are $55 and $65, for
battery and a. c. operation respectively

Neutrodyne
Group
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FADA

Three r. f. stages, two tun-
ing controls, one-piece steel
chassis, and equalized amp-

THE NEUTRODYNE GROUP

lification, are
the Fada *

dyne” means a type of receiver only—a

well-known type of long standing merit.
To the engineer the term signifies much more. It
recalls the researches of Professor Louis Hazel-
tine of Stevens Institute of Technology; it brings
the patent office to his mind; it indicates one of
the present group of radio set manufacturers who
have availed themselves of Professor Hazeltine’s
Inventions.

For four years, the neutrodyne group, now con-
sisting of Amrad, Fada, Freed-Eisemann, Cros-
ley, Murdock, Workrite, Gilfillan, Howard,
Garod, and Stromberg-Carlson have built re-
ceivers that were representative of the best work
of the best engineers. These receivers have be-
come known for their reliability, their sensitivity,
simplicity, and generally excellent service. They
need no introduction to the American radio
public. Of late, those who read the foreign radio
press have noted the large number of times the
French, English, Spanish, and German papers
have described the neutrodyne, indicating that

TO THE lay radio reader the term ““ Neutro-

features of
Special,” retail-
ing at $95.00

FOR THE “BANDBOX"

This console has been specially
designed for the Crosley ‘'Band-
box,” illustrated on the left-hand
page. The “ Bandbox,"” the chassis
of which i+ completely shielded,
may quickly be removed from its
metal cabinet and inserted in the

more pretentious console

Europe 1s following advances in American radio
with great interest.

For the coming radio season, the neutrodyne
group has been more than busy, as the accom-
panying photographs will show. In common with
other well organized receiver manufacturers, the
group has spent money and time in research for

THE FADA 7
It is optional whether loop

or antenna is used with this

receiver, which has four
stages of r. f. An improve-
ment in the detector circuit

better radio components, for even greater sim-
plicity of operation, and for greater fidelity of
reproduction. A glance will show cabinet work

reduces the possibilities of
overloading. This seven-
tubereceiver sells for $185.00

that cannot help but amuse those who remember
the early days of radio, when a conglomeration
of wires and roughly assembied apparatus, fre-
quently boasting no kind of housing whatever,
was principally useful in collecting dust.

AMRAD'S “THE WINDSOR"

This artistic cabinet houses a very efficient seven-tube neutrodyne chassis. Tuning

is accomplished by a single dial and a further adjustment is provided for volume

control. Either an antenna or loop may be used and all parts are copper shielded.
A tone filter is incorporated. The price is $195
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A MARTI RECEIVER

Another electric receiver,
this one employing six
{ubes, three of which con-
stitute the audio channel,
resistance coupling being
%3 featured. Tuning is ac-
L ¥ complished by means of two
dials

—

MAYFLOWER™

Here is a five-tube comnpletely a. e.
operated receiver by Cleartone, of
Cincinnati. Complete with a. ¢. tubes,
loud speaker, and built-in power unit,

% _ Jenantrg %W@AZ ocket

W The Radio Receiver Powered Directly from
%5 2N ' the Light Socket is like the Automobile with
a Self-Starter Pushing the Button Starts the
Machine- -Models on This Page are Repre-
sentative of the Season’s A. C. Set Offerings.

A

L

b T TIVT

TO TIIE LEFT

The well-known Loftin-White circuit,
six tubes, is employed in the Arbor-
phone Model 253 receiver. Tuning is
acromplished by means of a single dial
calibrated in wavelengths. A DPcerless
cone loud speaker is mcluded, and the
receiver may be nsed with either bat-
teries or socket-power devices. The
cabinet is of matched walnut, curly
maple and rosewaood veneers, and gumn-

wood. Price, $250.00

TUTO T

ALV

A NEW DEPARTURE IN POWER
SUPPLY
The Day-Fan Electric Company, of
Dayton, Ohio, has placed on the market
receivers which are powered by motor
generators, all batteries heing elimin-
ated]. The efliciency of the motor
generator principle of transforming
allernating current to direct current
has long Lieen recognized, but its appli-
cation te the powering of a radio
receiver has litherto heen negleeted,
so far as receivers commercially avail-
able are concerned

AN ECONOMICAL A. C. RECEIVER

The manufacturers of this receiver, the
Argus Radio Corporation, of New York
City, state that the cost of operating this
receiver is no more than one fifth of a cent
per hour. The receiver is completely a. c.
operated, and employs no batteries or
chargers. There are six tubes in all, three of
which are r. f. in a combination of tuned and
untuned stages. The final audio stage em-
ploys a 210 type tube, a plate potential of
100 volts being applied to it. Provision is
made so that the audio amplifier may be
used in conjunction with a phonograph
pick-up deviec. Price $195.00, less tubes and
loud speaker
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LEFT

This is a Freed-
Eisemann electric-
ally operated re-
ceiver, listing at
$295.00. A neutro-
dyne circuit is used,
and extraordinary
selectivityisclaimed
by the manufac-
turers

AN ALL-AMERICAN IIIBOY

The receiver employs six tubes, and may

he obtained cither to use the new a. c.

tubes or for ordinary tuhes, batteries or

power units being required in the latter
case

3
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SPARTON MODEL 62

Everything, with the ex-

ception of the loud speaker,

is self-contained in this new

electric receiver by Sparks-

Withington. No batteries

are requircd. The price,
$188.00

BUCKINGHAM

Here is a receiver which
may be used with either
batteries or power units.
It employs six tubes, tliree
of which arer. f. stages. The
singlc-dial control system 1L eiseTRAEIAT TRAISANERSNRETTIETI!]
employed is a special Buck-
ingham patent. The dial is THE CASE CONSOLE

;2“l':’(:tng"l‘:‘iil(:“gle:"gx}l’éafgl An enclosed .0op, controlled from the front panel, obviates
rzes the necessity for an outdoor antenna. The receiver employs

8 nine tubes and tuning is accomplished by means of a single

dial. It is equipped with &« Newcombe-Hawley loud speaker,

which has an air column of seventy-two inches. The price of
the console is $350.00, less accessories. The receiver is also
obtainable for use with a. ¢. tubes, in whieh case the list
price is $475.00 complete with tubes and ready to operate

188 TS SRAIRIATLALE
TUNAE S S TWRALERYLAI K

ELKAY “SENIOR”
Complete a. c. opera-
tion with every neces-
sary picce of equipment
built in, unificd tuning
control, * Truphonic™
audio amplification, to-
tal copper shielding, six
tubes—thus can this
new Elkay receiver be
described. The list price
is £195.00. Six McCul-
lough a. c. tubes, and
one Raytheon BH rec-
tifier, are required as
extras

TO TIIE LEFT
The electric receiver drawer of McMillan, Chicago. This drawer forms the nucleus of several attractive
receivers by McMillan, ranging in price from $260.00 to $325.00. A table cabinet model lists at $170.00




THE NEW RADIOLA 17

A receiver which makes use of the new
a. e. tubes in the lirst tive stages and a
171 type tube i in thie final (second) undio
stage. The receiver may therefore be

upplied with A power from the house
lu.imng circuit without the use of addi-
tional equipment. B and C batteries
are also eliminuted by the use of a suit-
able power device which is built in.

Price 2130.00

A NEW CONE
The new 100-A cone

loud speaker priced
at $35.00

A CUSTOM-BUILT RADIO RECEIVER

The Radiola 32 eombines the well-known RCA eight-tube super-heterodyne and a
baﬂleboard loud speaker in a single eabinet. Since a loop, directionally variable, is
built in this receiver, it may be used where facilities for outdoor antenna ereetion
are not available although binding posts are provided for antenna and ground if
such are used. All current is obtained by plugging into the house lighting supply.
The model is obtainable for either a. e. or d. c. operation. Price $895.00 eomplete

Radiolas

rﬂ YHE super-heterodyne and the tuned radio-frequency circuit,

with or without regenerative action, continue as the foundations

of the 1027-28 line of receivers offered by the Radio Corporation
of America. A parchment cone, with properly balanced drive for
the mcderate power of the battery set or again the high power of the
socket-power set, likewise continues as the basis of the Radiola loud
speaker offerings. Alternating-current operation, with certain refine-
ments particularly by way of rectifier tubes of increased output and
better voltage regulation, makes a bid for favor in the higher priced
combinations. The Radio Corporation has also added the new a. c.
tubes as a means of electrifying even the moderate-priced Radiolas,
the ux-227 heater type for the detector socket and the rugged filament
Ux-226 for all other positions.

Starting out with the requirements of the modest home, there is the
new Radiola 16, which fulfills the most rigid requirements of sensi-
tivity, selectivity, ample volume, simplified operation, and excellent
tone quality when used in combination with the new Radiola 100-A
loud speaker. The Radiola 16 is a new uni-control six-tube receiver,
embodying the well-known and perfected tuned radio-frequency
circuit with three stages of radio-frequency amplification, a detector,
and two stages of audio-frequency amplification, and utilizing five
Ux-201-A and one UX-112 tubes. The power tube in the last stage
spells ample volume without possibility of distortion due to over-
loading. The internal construction of this Radiola is extremely rugged.
The operation is reduced to one tuning control which can be logged
for the station call letters. There is also a volume control, and a fila-
ment switch which starts and stops the reception of programs. To
simplify the operation still further, the filament rheostats have been
dispensed with. Radiola 16 may be operated from batteries or from a
socket-power device. The cabinet of this receiver is of mahogany
finish, and measures 16}” long, 81" high, and 7 3 deep. The weight is
14} pounds, and the price, $69.50 less accessories.

Next comes the Radiola 17, aimed to produce, for a moderate price,
a receiver completely operated from the a. c. house lighting mains.
Simplicity of operation and maintenance are the main features of
Radiola 17. It has three stages of radio-frequency amplification, a
detector, and two stages of audio-frequency amplification. The new
Ux-226 a. c. tubes are used in the radio-frequency stages and in the
first audio-frequency stage, while the new Uy-227 a. c. tube is used as
a detector. The last audio-frequency stage employs a 171 power tube.
The B and C voltages are obtained from a power supply unit built into
the set and employing the new high-power ux-280 full-wave rectifier.
There are only three controls on this set, one knob for tuning, one
for volume control—to regulate the output of the receiver, and a
power control switch to turn the receiver on or off.

Inside this new Radiola 17 is located a switch whereby ad]ustment
may be made for any variation in local line voltages between 105 to
125 volts. The size of the mahogany cabinet is 258" long, 73"
deep, and 8%" high. The receiver weighs 36} pounds, and retails for
$130.00 without accessories.

The well-known Radiola 20, with its two stages of radio-frequency
amplification, its regenerative detector, and two stages of audio
frequency, employing the economical UX-199 and ux-120 dry-cell
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tubes, continues to occupy its place in the RCA line. This Radiola has
proved a popular favorite, and for that reason it has been retained
among the present offerings. It now lists for $78.00 less accessories.
Likewise with Radiola 206, the six-tube portable super-heterodyne
with its self-contained loop, loud speaker, and dry batteries, which has
provided vacationists and travelers with satisfactory and convenient
radio service, and which retails at $225.00 complete. Radiola 25, a
six-tube super-heterodyne priced at $165.00 with tubes, is also being
retained for 1928 offering.

Turning to the higher-priced offerings, there remain the well-known
Radiola 28, or eight-tube super-heterodyne, and the Radiola 104 loud
speaker, which, in combination, provide an exceptionally sensitive
set which may be completely powered from the a. c. house lighting
system. The price of the Radiola 28 is $260.00 with tubes. The 104
loud speaker units cost $275.60 or S310.00, for a.c. or d.c. operation
respectively. Radiola 32, a newcomer to the Radio Corporation’s line.
with its handsome walnut grained cabinet in period design, consists of
an eight-tube super-heterodyne, loop, Radiola 104 loud speaker, and is
operated from the house lighting system. [t provides maximum radio
results in the most compact and attractive form. Certain refinements
in design have permitted the inclusion of the powerful 104 loud
speaker actually in the same cabinet as the super-heterodyne. The new
32 receiver has a self-contained loop which is turned by means of a
knurled dial mounted near the loud speaker grille. Another feature
is the small electric light bulb which is concealed in the top of the
operating compartment to illuminate the dials and also to serve as a
warning indicator when the current is turned on. The power is auto-
matically switched off when the set is closed. The cabinet measures

" high, 72" wide, and 173" deep. The list price is $895.00, which is
inclusive of all accessories.

A somewhat lower-priced model, but likewise characterized by a
distinctive cabinet and entirely self-contained equipment, is the
Radiola 30-A, comprising the eight-tube super-heterodyne with the
new 100-A loud speaker and an arrangement whereby the set may be
powered from the house lighting supply. The Radiola 30-A measures
423" high, 29" wide, and 17} deep, and its list price is $495.00,
including all the necessary accessories. Unlike the more expensive
Radiola 32, no loop is contained in the cabinet of the 30-A, antenna
and ground connections being provided on the rear. A short indoor
antenna is recommended for use with this receiver.

Both of the latter, Radiolas, 32 and 30-A, may be had for alternating
current or direct-current operation. Furthermore, the 104 loud speaker
unit is now available in a direct-current model, as mentioned above.

The new Radiola 100-A loud speaker referred to above is the im-
proved loud speaker for use with all receivers, whether they are
operating on batteries or with socket-power equipment. The cone
itself is of smaller diameter than the well-known 100 type, which it
replaces and, in addition, embodies a newly designed drive that pro-
vides increased response with even better tone quality than its prede-
cessor. The cone is enclosed in an attractive metal case, suggestive of
a mantelpiece clock, with silk screen bezel, the whole being finished in
dull bronze. This new cone loud speaker measures approximately 15"
x 11" and retails for 835.

SIX TUBES AND SINGLE
CONTROL

The new $69.50 Radml.n 16. This re-
eciver, like the 17 illustrated atop the
previous page. also employs three r. f.
stages, detector, and {wo transformer-
coupled audio smgcs but the tubes are
not of the a. c. type. The output audio
tubc is of the 112 type as opposeid to the
r71 in the Radiola 17 Tuning is ac-
coniplished by rueans of a single control
knob, hut there are also a volume-con-
trol konol) and a tilament switch

TIIE RADIOLA 2

This is not a new season’s model but it has bN-n carried over on aceount
of its popularity. It is a five-tube t. r. f. recciver with knurled-dial tun-
ing. 1ts price is $78.00 and it may readily be adapted for a. c. operation

RADIOLA 30-A

The circuit employed in this new receiver is identically the same as that of the
“Radiola” 36, i. e., an eight-tube super-heterodyne and it is operated from the
light socket. The 3()-A retails for considerably less than the 32, however, its list
price being $495.00 complete. The differentiatiug featurcs of the less expensive
model are: (1) The 100-A cone is employed instead of the more powerful and more
expensive baflleboard loud speaker, and (2) no loop is supplied. Antenna and ground
counections are provided, and for average reception an ordinary indoor antenna will
be satisfactory
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A POWER CONE REPRODUCER

In addition to the cope loud speaker, this Kolster power assembly comprises

a B power device to furnish the necessary voltages to operate any comn-

merelal receiver. It is operated from the 60-cycle 110-volt a. ¢. house supply.

The price is $150 00 without tubes. Two rectifier tuhes (CX-316-B or

UX 216-B), a regulator tube, and a power tuhe (CX-310 or UX-210), are
necessary

VALLEYTONE MODEL 52

A five-tube receiver te suit the average pocket, its list

price heing $85 00, less accessories. Tuning is accom-

plislied by means of two dials. A simple switching ar-

rangement. built into the set makes the use of a power
tuhie optional

LEFT

The “ Spinet.” a seven-
tube balanced receiver
hy Colin B. kennedy,
Incorporated. There are
four r. f. stages but just
one tuuning control. The
finish is of two-tone
antlique mahogany, and
there is ample storage
space for power acces-
cessories. Price, $195.00

OCTOBER, 1927
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FOR B AND C VOLTAGES
Grebe offers an atiractive socket power unit for radio receiving
sets of from five to seven tubes. There are three B taps, 180, 90,
and 22 volts, and two C values, 40 and 4 volts. Special design
features have been applied to obviate *“motor boating”

I

Some New Offerings for

Loud Speakers, Cabinets and
Accessories offered by Various

Makers Show Definite New
Trends—

FOR THE SET CONSTRUCTOR

Keeping apace with the commercial set manufacturer, the home constructor

uowadays builds his receiver into a luxurious piece of furniture. This beauti-

ful walnut cabinet has a sliding frame for a radio panel not larger than

8 1" x 21¢, and 14"’ deep behind panel. The list price varies from $80.00

for the straight cabinet to $105.00 to include a Peerless cone. It is a product
of the Radio Master Corporation, Bay City, Michigan





