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The Choice

of
Millions

Superior in Quality
OQutstanding in
Performance

" Jou can a’epend R
pr on their peﬁrmance 2

because Cunningham Radio Tubes
are guaranteed against electrical and
mechanical defects in construction

Look for the name Cunningham
on the Orange and Blue Carton.

E. T. CUNNINGHAM, INC.

NEW YORK CHICAGO SAN FRANCISCO

Manufactured and sold under rights, patents and inventions owned and/or controlled by Radio Corporation of America
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in on Radio new! Follow its success-proven plans
and you can earn $3 an hour, in your spare time,
from the very first. Over $600,000,000 is being spent
yearly for sets, supplies, service. Yon
can get vour share of this business

J OINING: the Radio Association enables you to cash

== in YourSpare Jime

Doubled Income in Six Months
“T attribute my success entirely to the Radio Associa-
tion,” writes W. E. Thon, Chicago, who was clerk in a
hardware store before joining. We helped him secure
the managership of a large store at

and, at the same time, fit yourself for
the big-pay opportunities in Radio.

Founded on a New Idea

Members of the Association do not
wait for months before they make
money out of Radio. Without quit-
ting their jobs, our members are
earning $25 to $75 a week spare time
by building “tailored” radio sets,
serving as “radio doctors,” selling
ready built sets and accessories, or
following one of the many profit-
making plans of the Association.

Earned $500 in Spare Hours

Hundreds earn $3 an hour as “radio
doctors.” Lyle Tollick. Lansing,

What a Membership Can
Do for You
I—Enable you to earn §3 an hour
upwards in your spare time.

2—Train you to install, repair and
build all kinds of sets.

3—S8tart you in business without
capital, or finance an invention.

4—Train you for the 33,000 to
510,000 big-pay radio positions.

S—Help secure a better position
at bigger pay for you.

6—Give you the backing of the u A
Radio Association. learn. You have the privilege of buying

A MEMBERSHIP NEED NOT
COST YOU A SINGLE CENT

a 220% increased salary.

“In 1922 1 was a clerk,” writes K. O.
Benzing, McGregor, Ia., “when I enrolled.
Since then I have built hundreds of sets—
from 1-tube Regenerative to Superhetero-
dynes. I am now operating my own store
and my income is 200% greater than when
I joined the Association. My entire success
is due to the splendid help it gave.”

Easiest Way Into Radio

1f ambitious to become a Radio Engineer,
to fit yourself for the $3,000 to $10,000
opportunities in'Radio, join the Association.
It gives you a comprehensive, practical and
theoretical training and the benefit oi our
Employment Service. You earn while you

radio supplies at wholesale. You have the
Association behind you in carrying out your
ambitions.

Mich., has already made $500 in spare
time. Werner Eichler. Rochester,
N. Y., is earning $50 a week for sparc time. TI. J.
Buckley, Sedalia, Mo.. is earning as much in spare
time as he receives from his employer.

We will start you in business. Our cooperative plan
gives the ambitious man his opportunity to establish
himself. Many have followed this plan and es-
tablished radio stores. Membership in the Association
has increased the salaries of many. Scores are now
connected with big radio organizations. Others have
prosperous stores.

A year ago Claude De Grave knew nothing about Radio.
Today he is on the staff of a famous radio manufac-
turer and an associate member of the Institute of Radio
Engineers. He attributes his success to joining the As-
sociation. His income now is 350% more than when
he joined.

ACT NOW-—if you wish Special
Membership Plan

To a limited number of ambitious men, we will give Special
Memberships that may not—need not—cost vou a cent. To
secure one, write today. We will send you details and also
our hook, “Your Opportunity in the Radio Industry.” It will
open your eves to the mohey-making possibilities of Radio.
Worite today.

RADIO ASSOCIATION OF AMERICA, -ﬂ
4513 Ravenswood Ave., |
Chicago, IIL
Gentl 3

':1“'1le(1e$e2en(l me hy return mail full details of your Special

AMembhership IMan and also copy of your book, “Your Oppor- |
tunity in the Radio Industry.” . |
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Neutrodyne
Here’s 2 radio sO good t at anyone may try it BEFORE
own home! Compare it with your old set. Discover what far greater pleasure
you will get from the political conventions - .--""
this summer if you possess the ]ewelbox‘. T :C:“;D; \:/’ | t \‘
G This new radio gives you every advanced ' Every*Roae ) 'm(wﬂ;:: 5;::;;"; o e FREE
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Aow/in\ lin\p.sucdc leather
S. Gernsback's '
f@dio @gclopedia -

THE most valuable of Radio Books—S. Gernsback’s

Epcyclopedia—now the most beautiful.,
Radio Encyclopedia is now offered in this luxurious new |
binding to meet the demand for a more handsomely
The limp suede leather edition sells for —
The Keratol-leather stiff binding still can be had

bound volume.
$5.00.
for $2.00.

Remember—this is an encyclopedia—not a dictionary!
It took over two years of intensive labor to compile it.
It is the first Radio Encyclo-
pedia ever published.

I\
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S. Gernsback’s Radio En-

~ 5 cyclopedia

contains
meaning of every word and phrase used in the entire
Every circuit, part and apparatus is thor-
oughly explained. A complete cross index is just one of
the many features of this remarkable book.

There are 1,930 definitions—549 diagrams, photo-
graphs and drawings—all simple and easily understood.
The book is nearly 1 inch thick and measures 9x11 inches.

Radio Art.

the

Y

S. GERNSBACK, 230 FIFTH AVENUE, NEW YORK CITY
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Big Money

theseN.R.I.
men are
making

R Hlfh as $78 a Week
**Iam only about half way through
the course, hut I have made as high
a8 $78 in one week in a retail Radio
Btore. I estimate my total income as
the reault of my knowledge of Ra.
dio, around $3,000 to date. I know 1
conld not have %icked a_better
couase.”” FRANK REESE, 304 Wal
nut St., Coatesville, Pa.

$70 1n One Day

‘1 am in bueiness for ndv:nlf and
recently made £70 in ono day. [ es.

en.
timate that the Radio training 1
received from you will be worth
iens of thousands of dollars to mo
in the future.'” —T. M. WILCOX
Belle Island. Newfoundland.

Learn Radio
the Practical
Fascinaling

Way

3

1928

4

% You can build
100 circuits wit
the 6 big outfitsof

Why be satisfied with $25, $30 or $45 a week when
the good jobs in Radio pay $50), $75 and all the way up
to 8250 2 week. The astounding growth of Radio has
already created three hundred thousand jobs in a few
short years. Small und large fortunes are coming
out of this new business every year. Twenty different
branches offer you work that's alinost romance with
practically no limit to the money you can make
Manufacturing, selling, repairing, servicing, assembling, ‘installin,
sets, operating on board ship which gives you world-wide trave
without expense, operating a broadeasting station, and many other
lines of work are fully explained in *‘Rich Rewards in Radio,” my
684-pake FREE book. Send for it today.

Learn at Home in Spare Minutes

No need to leave honie. Hold your job. I'll bring vour train-
ing to you. You can learn during your spare tinie. ¥y easy-to-
learn, practical course has put hundreds of fellows who had only
a few minutes a day to study into big pay jobs. You don’t have
to be a college or high school graduate to become a Radio Expert
Many of my students and reduates now making big nioney didn’t
even finish the grades.

You Get Six Big Outfits Without Extra Charge

I teach Radio the right way—the practical way. I give you
six big outfits of Radio parts (not toys) and show you how to build
approximately 100 different circuits, locate. repair, and remedy all
receiving set troubles. Three outfits you build are shown on this
page. You build practically every type of receiving set known
today. Thus you learn the “why" and the “how'"-—get a com-
plete, thorough, rounded-out knowledge that shows its worth in
your pay envelope. Full details in my big book.

Earn $(S, $20, $30 a Woeok Extra While Learning

Delos Brown, South St., Foxboro, Mass., made $1,000 from!spare
time jobs before he even finished his course. Frank Toomey, Jr.,
Piermont, New York, made $833. G. W. Page, 1807 21st Ave,,
Nashville, Tenn., says the course brought himn $935 spare time
profits. No need to scrimp, save, and deny yourself good things
to pay for this course. It's the world-famous course that pays for
itself.

Your Money Back If Mot Satisfied

That's the agreement 1 make with you when you enroll. 1t’s my way
of showing you that I'll give You the tralning and service you need and
want. You are the only judge,

6a-Page Book FREE for the Asking

I will giadly send you my 64-page DOOK ul intormation om N. R. 1.
training and the money-making opportunities in Radio without » penny's
cost to you. Send for It NOW. Cllp or tear out the coupon today.
Find out what Radlo ofters you and how my Employment Department
helps you get into Radlo after you graduate. -

J. E. SMITH, President
Dept. 6-§
h Nat. Radlo Instituts, Washington, D. C.

.
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in l:S
Business

Send for FREE
64 Page Book
giving facts

on this new 5

J. E. SMITH, President
Dept. 6-8. National Radio Institute,
Washington, . C.

Dear Mr. Swith: Without obligating me
in any way, please send me your Free book,
“Rich Rewards in Radio,” with infor-
mation on your practical Home Study
Radlo Course.

N QDo e 8 oo 8 g § s AL Com vt .
AAATEES x4 mivesta tvm# wow a8 b s ' ' imecvcvs
{01 A NS T State...... .
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Astounding

Successful

Ground Antenna

Gets Winter Reception in Summer!

Clearer Ground Wave Reception
Allows Greater Distance

HUNDREDS of satisfied users of the sensa-
tional Ground Antenna—Aer-O-Limina-
tor—are wondering how they ever got along
without it. All over the country radio owners
are hnding marvelous satisfaction in freedom
from static and noise interference. This
revolutionary improvement of reception comes
" A = .,

from hooking your receiver to Ground Wave
Reception. Radio engineers tell you that the
broadcast wave through the ground is in most
cases almost static-free and with rare excep-
tion carries no noisz interference. o

The rapidly increasing army of Aer-O-Liminator
owners also enjoy and appreciate the natural human
tone and clarity of this Ground Wave Reception.
1f vou haven't tried it you can’t imagine thc.dlﬂ'crence!

Another advantage users have found with Aer-O-
Liminator is the surprising DX they get. Distant
stations formerly drowned out by static or noise
interference of air waves now comc in clear as a bell.
Selectivity is improved because, with pure clear
Ground \Vave Reception, you can pick up and log
signals that before were lost in the jumble of shrieks

RushThis Iimportant Loupon,

Curtan Mfg. Co..

154 E. Erie St., Dept. 827-H,

Chicago, .

Please_send me at_once complete description of
Aer-0-Timinator, with details of guarantee, Seientific
Proof, and FREE TRIAL OFFER.

Nume....

Addresy

o ———— T — o ——

and howl: so common in DX reception through air
waves,

You shonldn't deprive vourself of the new thrill
of pure clear ground wave reception a day longer than
necessary. e let you prove it for vourseli,

FREE TRIAL

Make this thrilling test at our risk!

Install an Aer-O-Liminator (Ground Antenmna).
Leave vour old overhead aerial up. Try out on a
night when static is bad. 1f you do not get a wonderful
improvement in ireedom from static, greater selectivity
and clear, sweet tone without interfering noises, if you
can't get good reception on stations that are drowned
out by static on your old aerial, vou need not pay
us a red cent for this test. Send coupon at once for
scientific explanation of Aer-O-Liminator (Ground
Antenna), prooi of performance, and our conclusive
iron-bound guarantee, and remarkable Free Trial
Offer—Mail Coupon TODAY!

Radio News for Junc, 1928

EASY TO INSTALL
Just dig 2 small hole about

6 inches in diameter and
drop Acr - O - Liminator
into i,

{# Read This Proof

{
|
| From 205.Golf Terrace

- Wiimette, Ill.

Your Acr-O-Liminator works fine. You could
hardly believe what ~ difference it makes in the
clearness and tone of my set. It certainly seems to
take gut nearly all the static and power noises that
have been bothering me, too.

Mine Is only a2 three-tube set, but with the
Aer-O-Liminator 1 can pick up outslde stations
every night, clear and with volume. You must
be right about the static-free ground waves.”

L. BEAUVAIS,

From Kimberly Radio Corp.

A 328 N. Michigan Ave., Chicago
“We have used the Aer-O-Limipator with great
sauvisfaction. 1t removes the pecessity of the un-
sightly ourside aeria) and jmproves reception
materially, It reduces sftaltic and outside inter-
ference, and produces very clear topes on distant
srations, with pood volume. It Increases selectivity
greatly. We would recommend it to anyone for the

best results ¢ hig set.”
P. R. KIMBERLY, Prestdent.

Aer-O-Laminator
(Ground Antenna)

Passed by the National Board of Fire Underwriters.
Meets requirements of the National Electrical Code

Endorsed by foremost Engineers and Dealers.

CURTAN MFG. COMPANY

Dept. 827-H, 154 East Erie Street -

- Chicago, 111,
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Warm-Weather Radio

By Hugo Gernsback

great majority in this country, at least—it becomes necessary

once more to see what the “dog days” have in store for us, so

far as radio reception is concerned. It is a most healthy sign
that, as year after year rolls by, activities in radio during the summer
consistently increase in a most encouraging manner. When broadcast-
ing first started, in 1921, and while we still had our crystal sets, sum-
mer played havoc with our radio reception.

NO\V that warm weather is again upon us—speaking for the’

To be sure, in those days we used head-telephone receivers. and it
was not considered very healthy or prudent to sit with a pair of these
clamped to your ears while lightning was playing around the house.
Nowadays there are few people using head receivers (in this country,
at least), because the loud speaker has taken the country by storm.
Cases of injury by lightning, while the victims were using head re-
ceivers, have always been exceedingly rare all over the world; while,
in fact, there is no case on record, during the past two years, in which
a pgrson has been injured by lightning when loud speakers were heing
used.

Several years ago, Rapio NEws oftered $300.00 for authentic in-
formation concerning cases in which lightning had hit a radio aerial
and damaged property or injured people as a result. No properly-
authenticated instance was presented from the United States and, when
the prize was finally claimed and paid, it went to Canada. Even in this
case, the lightning did not hit the radio aerial first, but struck another
piece of metal, from which a secondary discharge leaped to the acrial,
doing the damage. It may therefore be said that, so far as the radio
installation is concerued, peonle need not worry about lightning.

If the connections of the aerial have been made as prescribed by the
insurance regulations, and a good lightning arrester has been installed,
there is practically no danger. either to the radio set or to the person
who uses it. As a matter of fact, most people use their radio sets
throughout the swmmer and, unless lightning actually plays overhead,
they go on using the instruments just the same.

One of the most encouraging things about radio in general, nowadays,
is that summer static does not bother us as much as it used to when
we had our crystal sets, or even our one- and two-tube sets in the €arly
days of broadcasting. The reason is simple. When we were using
crystal sets or one-, two- or even three-tube sets, and static was bad,
the latter was sufficient to override the weak radio signals; and it be-
came most annoying and tiresome to listen to a radio program under
such circumstances. With our present-day high-powered sets, how-
ever, the situation is changed entirely. It is now possible to build up
a signal to such an intensity that the resultant sounds will easily over-
ride the usual static, although the latter is amplified also. Unless there
is a thunderstorm quite close by, the selectivity and amplifying power
of the set are enough to discount the static and make the program at
least enjovable. This is particularly true this year; because our new
alternating-current sets are generally of great power. With the volume
control turned all the way up. there is little difficulty in getting prac-
tically any local program, and even some of the distant ones. Though
static is at its worst when there are no signals from the station to
which a receiver is tuned, when the signals are coming in strongly the
static loses a great deal of its former importance.

Another factor of importance is the increased power of the broadcast
stations themselves. With station outputs ranging up to 50,000 watts,
the signal-to-static ratio is considerably higher today than it was five
or six years ago. when a broadcaster with 500 watts in the antenna was
inferior to no one.

Tt would seem, therefpr?. that at this time the static bugaboo is on
the decline; at any rate it is not as worrisome as it was even a year ago.
It would seem that, for the present, the answer to static is simply more
power.

Then too, now that we have sufficient amplifying power in our up-to-

the-minute receiving sets, it becomes possible to enjoy our programs,
except during thunderstorms with lightning playing overhead, by fol-
lowing a simple procedure.

Most alternating-current sets have a power and volume which were
not dreamed of, even a year ago. If static bothers us unduly, all we
have to do is simply to disconnect our outdoor aerial. Probably few
people go in for DX fishing in the summer time, anyhow, and what
they are most interested in is a good program from a station within
one hundred or two hundred miles. Signals with good intensity
can then be brought in by dispensing with the usual outdoor aerial aund
using an indoor aerial, which may be run around the molding of a
room. If this is not practical, a spiral made of about one hundred feet
of ordinary bell wire, coiled on the floor of the room in which the
radie set is kept and covered with a rug or carpet, makes an excellent
indoor aerial.

Another excellent indoor aerial can be improvised by running a wire
to any metallic part of a house telephone. If you are using an alter-
nating-current set, it is a good precaution to put a one-microfarad
fixed condenser between the telephone and the aerial binding post.

Then there is another favorite system, wherein the usual cold-water-
pipe is used as a ground, and the aerial wire is run to the radiator sys-
tem. In this case also the condenser just described should be used.
This system does not always work, in every locality, and a little experi-
menting with it may be necessary.

By using indoor aerials or aerial substitutes such as those already
mentioned, two things are accomplished: first, the static effects are
cut down to a very large extent. Second, those who are nervous and
afraid of lightning need be so no longer; because such aerial substi-
tutes practically do away with any possible danger or risk from lightning.

A third substitute, which is coming more and more into favor, is
the underground or buried aerial. This system was first devised by
Dr. James Harris Rogers during the great war, when he discovered
that signals from Europe could be brought into his receiving station
in Maryland, while Iigl})ltning actually played overhead. The buried
underground aerial is remarkable in that it collects very little static;
but, of course, aerials of this kind can not be used unless one lives in
a residence with grounds, or has access to a backyard, where the device
can be buried. It is also necessary, for best results, to run a shielded
cable to the set.

When radio was a luxury, some years back, people did not think it
was important to use their radio sets during the summer time; but to-
day a radio set is a necessity, almost to the same extent as our tele-
phones and automobiles, which also at one time were luxuries. Our
radio broadcast stations are rendering a tremendously important service
to the community. They give us weather and time reports, news
bulletins, educational talks, recipes and domestic advice for the house-
wife, and other items of information; some of which, such as storm
warnings and market prices, are of great importance to'residents in
certain sections of the country. Besides this, we get the radio enter-
tainment thrown in for good measure and, as we know, this enter-
tainment is steadily mounting to a higher and higher plane. 1 feel that
all of us can afford to, and should, listen in to some of the more im-
portant radio features this summer. With the political conventions on
the air, it would seem that no patriotic citizen has any right to shut off
his set and put it away wntil the cold weather comes back.

All in all, it may be said that this is the first year in which summer
radio is becoming of such real importance that to do without it is as
disadvantageous as the old-time way of laying up the car through the
winter.

Mr. Hugo Gernsback speaks every Tuesday at 9.30 P. M. from Stations WRNY (326 meters) and 2XAL (30,91 meters) on various radjo and scientific subjects.
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Above: Col. Charles A. Lindbergh’s plane, “The Spivit of St. Lowis,” in flight.

OLONEI Chavles A. Lindbergh, up
to the day that the Spirvic of St.
Louis alighted on the flvine field at
Havana, had flown for 460 hours,
eovering more than 40,000 miles in a total of
467 flights, withont carvyving radio equip-
ment. Does this prove that radio is noth-

ing It excess bagguge on hoard aireraft?
Some sav “Yes ! and others say “No!™
Those contending that radio is not needed
in aviation point ont that most of the pltanes
lost at sea, including Old Glory and The
Dawn, hoth of which carried radio, vanished
silently. Radio did not save them. Sev-
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Clarence Chamberlin (left) and the late Lloxd Bertaud (right) holding a cmall portable traus

mitter desigued for airplane service.

Bertand was lost weith the ill-fated “Old Glary
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cral, and notably the Ddallas Spirit. whose
radio flashed a crvptic report of a tail-spin
over the Pacific, were lost in spite of their
equipment.  Radio merely gave a slight in-
dication of the scene where disaster lurked,
and what had Rappened; but it did not ef-
fect a rescue. Radio was responsible, in
several cases, for planes and ships rushing
to the spot from which the last vrgent mes-
sage told that tragedy was tugging at the
wings., Nevertheless, the sea maintained its
secret and the men were held captives, for-
ever. Tt surrendered only the broken wing of
0ld (lory, which had so proudly sailed into
the east to conquer the Atlantic.

Up to the time that the White Bird. car-
rving the hravest of the bhrave, Captain
Charles Nungesser and Captain Francois
Coli, left the airdrome at J.e Bourget, bound
for Ameriea, the Atlantic had been crossed
once only by a non-stop plane, but seven
timmes hy dirigibles and point-to-point air-
plane haps. Most of these flights, and the
other and unsuccessful attempts to span the
sea, proved conclusively that radio is a most
valnable asset, especially after the airplane
vanishes from sight of the shore. The in-
visible waves that come hack from the
clouds relieve anxietyvs they give a running
story of the flight, and, last but not least,
if the plane is forced to drop to the surface
of the sca a call can he dispatched for help.

Has not radio fulfilled its duty if it gets
the distress signal into the air and starts
rescue efforts* Should radio be held ve-
spunsible if the sea swallows the plane and
the pilots?  Some day an aviator on «
trans-Atlantic crnise will be forced down,
Jater to be rescued Then, radio will he
hailed as a savior; but as long as fliers are
lost, radio will be deemed by some as non-
essential.

What does Clavence Chamberlin think
ahout it? He flew to Germany without car-
rying radio equipment.

o2
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CHAMBERLIN’S EXPERIENCE

“I'he importance of radio in aviation can-
not be overestimated,” said the noted pilot
shovtly after he returned with his Jaurels.
“The development of fAving, especially the
cstablishment  of  commercial  and  long-
distance routbes, depends to an almost in-
caleulable extent on the devclopment of
radio on planes.

“When we planned the flight to Farope
we intended to nse radio, but when we fin-
ally sclected owr rvoute we found ihat it
wounld take us several nmdred miles off the
ship lanes.  As our transmitter had o day-
tight vange of only two bundred miles, we
decided that it wonldd he useless to carry
the extra weight, when it wounld be of no
help to ws if we were forced to make a
landing on the water,

“The Bevlin flight, however, determined
me in one thing. If I should ever attempl
to repeat it in the futnre, T would insist
that the plane be equipped wilh adequate
vadio installation. By “adequate,” T mean
a transmitter with a sending radius of 300
miles or more. There has heen considerable
discussion over the added weight with which
radio burdens the plane. ‘The set we planned
to use would have reduced our flying range
not more than 150 miles. If it comes to the
question of 150 miles or safety, and if the
future of aviation depends upon the an-
swer, 1 should say safety and radio with
the shorter flying range.”

“I want to enlarge my statement that the
development of aviation awaits the develap-
nment of radio,” said Chamberlin.  “Even if
flying  conditions were almost  excellent,
vidio would make long-distance flights more
practicable; bot when flights must he made

Rioht: .1 portable superhci-
erodyne ased on a balloon
during some recent  cxperi
ments.  The acrial wire is
contained on the hand reel
at the left, its end being
weighted by e lcad “fish”

This is the little 44-meter transmittcr carvicd
by Commander Richard L, Bxrd on his historys
making flight over the North Pole,

throngh storms, fog, heavy  weather and
darkness, and when sudden changes of
weather may he encountered at any time
during the flight, radio is almost indispens-
able.  Berore commercial aviation in this
country can maintain  schedules that ave
comparable with these of railroads, aviation
must be linked with radio. We have the
pilots; we have the planes; all we need is
radiot”

SENDING APPARATUS NEEDED

ANl agree that a transmitler on a plane
in distress is more nseful than a receiving
set. It is pot as important that the aviators
intereept messages, as it is for others to
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hear the “SOS” and position report.  Fur-
thermore, a direction-finder can be trained
upon the waves, no matter whether thev
make sensible messages or not. Just a
series of dashes. broadeast at intevvals, en-
aliles a rescuc ship o follow in the direction
of the transmitter and finally arrive at the
spot.

The NC-4 naval seaplane, the first air-
plane to cross the Atlantic, in May, 1919,
proved the vahic of radio on an oceanic
flight. 1t was not many hours after the
NC-# and her sister ships, NC-1 and NC-3,
hopped off from Rockaway that the hn-

‘portance of radio cquipment was realized

by the men on the planes and on shore.
The NC-4 developed tronhle soon after she
had sailed over Boston and was forced ta
descend at sea.  Operators on the land no-
ticed that the NC-4 reported motor difficul-
tics. Soon the planc was silent. Messages
were sent to the sister ships asking if they
could see the NC-4. They said that she
was not in sight.

The naval operators at Otter Clifis, Bar
ITarbor, Me.,, had heen listening to the pio-
necrs from the time they had hopped off
ahont noon. It was now 4 o’clock. They
checked their radio compass heavings and
found that the last signal radiated by the
NC-4 showed that she was off Chatham,
Mass. This information was broadcast to
destroyers. A search began along the line
of the radio hearing. The NC-4 was found
by the destroyer McDermoit at sunrise the
next morning.  The airship ran across the
surface of the sca on its own power and,
after repairs were ade at Chatham, the
flight was continned 1o Trepassey, New-
foundland, where the NC-1 and NC-3 were
waiting.

(Continued on page 1363)

s

Below: 1ico typical airplaue
radic ounrfits, which: opcrate
on storage batteries.  The
long tube at the left is a
guide  through * which  the
aerial wire is lowered beneath
the body c¢f the tlance,
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Across the Frontiers of
Europe by Radio

The Romance of Exploring the Ether
in a Many-Tongued Old World

By Golda M. Goldman *

IIE radio sct is of course the best

little device for arvin-chair travel

that has even Dbecn invented; but

those of vou who listen in only to the
programs of the United States cannot pos-
sibly have the thrills which come to the
listeners in Lurope. Despite the millions
of square miles of territory and the almost
innumerable fine stations, every announcer’s
voice, as it comes through yowr loud
speaker, is talking Fnglish.  Just as the
novelty of traveling about the United States
will never be able to compete with the
thrill of crossing European fronticrs, hear-
ing forcign tongues, and passing customs
inspectors—so is a radio trip from state
to state lacking in the picturesqueness that
we Parisian auditors enjoy.

With us, there is frequently the uncer-
tainty of finding out what we're listening
to. Feeling around for distance is a com-
plicated process; for Luropcan stations
broadcast, soine of them on short and some
on long wavelengths, with an enormeus
distance Dbetween. For instance, there is
Copenhagen, (Denmark) on 337 meters, and
the Eiffel Tower, Paris, on 2,650 wmeters.
The European radio apparatus is therefore
made so that you may go exploring for
hoth sets of wavclengths, and occasionally
a station strays off its beaten path and
canses vou all sorts of excitement.

A German orchestra_at the “Novag” station.
modcrnistic tendency; for example, the light firtures and conductor’s stand.

Radio News for June, 1928

To the Sorboune attaches a tradition
of weunerability dating back to its
foundation in 1255: with an erec-
tion of more modern buildings in
the middle of the seveutcenth cene
tury.  The zuriter of this article
conducts a course in current events
and  Luglish  literature, broadcast
from the Eiffel Tower. The latter
structure is shown at the right,
with the Trocadero between its legs.

© 1lerbert Photos
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Il give you an example of one of our
“quiet” Sunday evenings of travel via radio
last Jamuary. We had heard Ameviea a
few days before at 2 A. M. Paris time
(9 . M in New York), and very pale
indced had been our results on WEAF and
WGY, as we have only a loop aerial. Ilow-
ever, our audio-frequency transformers evi-
dently felt that they had donc theiv duty;
for the next day they burned out com-
pletely! Equipped with new ones, we were
delighted to find our results better than
cver, and the operator went afield with a
vengeance.  Ilere is what he brought in,
clearer than we had ever bad smwe, and
others for the first time—

AN EVENING AROUND EUROPE
The Stockholm station in Sweden Sends

The decorations of this studio have a distinct

"Dircctor of Luglish Broadcasting of the Radio Institute of the Sorboune. Paris, Franuce .
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-insisted it was Daventry (Fngland).

us a program that is re-transmitted by six
other Swedish stations. We picked up
Motala, on 1,320 meters, 830 kw. They were
having a program of Danish wmusic and
Danish Iyrics. It came in clear and fine;
and after this we moved on and got, for
the first time, Kalundborg, near Copenhagen
(Denmark), although it has only 7 kw. It
also is a long-wn\'c station, 1,153.8 meters.
We never succeeded in understanding a
word of their annoincements, except the
names of the sclections, which followed
faithfully the published list. We could
hear, for instance, “’olka” hy DBritta, and
“Galop” by Champagne,

Then the operator switched and gave us
Koenigswusterhansen, just outside Berlin.
That name is so terrible that it can’t be
missed in the announccments, so one always
knows that pavticular German station, In
fact, we know just enongh German to find
our way about Frankfort, Langenberg, etc.
We picked them up that night hetween
nine and ten when dance music was on.

The evening was not over, however, be-
fore Warsaw in Poland also gave ns a dance
program. and Hilversum in IHolland had «
symphony orchestra whose selections we
could follow. QOur next station, rather late
in the evening, was a savprise. In good
English, a voice announced several fox-
trots, with no station announcement at all
—just “fox-trot,” and then {hc¢ name. I
The
operator declarved it couldn’t be an English
station on a Sunday night, and cxaminatinn
of the progvams proved him right. They
all had “religions services.”

Then, after the third or fourth dance, as
the applause dicd out, a voice began to
talk Danish and thcre we were back in
Kalundhorg, That’s one of the difficulties.
All dance music on the continent has Eng-
lish titles; but as the announcers usually
have curious accents one can puess where
one is at. Not so at Kalundborg, where
the announcement was well read.

Late in the evening we dropped down
into Spain, where Madrid, a short-wave sta-
tion of 375 meters, and only L5 kw. power
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Principal European Broadcast Studios
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Jhe stations listed in the accompanxing asticle, except a icie ondside ihe wee shown here, are indicated on the map abore by crosscs; those
eacircled vepresent the principal vad lhighest-poseered transmitters in the e spective conntries of Ewrote—cach of wehich, excepting Greece—has
et least oiic.  The kex to their numbers jollons:

(1) Aungore (10} Dazveniry (19) Kahiiiberg (28) Lyons (37) Oslo (3€) Jodia

(2) Rareelone (11) Dublin (2U) KNarlsborg €29) Madrid (38) Paris (47) Stockholm

€3) Berlin €12) Edinburgh €21) Ratowice (20) Milan (39) Prague 148) Joulouse

(4) Berne (13) Frankfort (22) Kowvno (31) Minsk (40) Rabat (49) Vieuna

(5) Brussels 14) Geneva (23) Langenberg €32) Moseor (41) Rewval (30) Varsaw

«6) RBucharest (13) Hamburg (24) Leipsic (33) Motala (42) Revkjavik (51) Zagveb

(7) Budapest (16) Helsingfers (25) Leningrad (34) Munich (43) Riga (The swavelength of
(8) Constantinople 17) Hilversum 26) Lisbon (35) Naples (44) Rome lahti, ebore Helsing-
(8} Capcnhaacn (1R) Hui: {27) London £36) Nuremberg (353) Sealama:ica fers, is wnet et given.
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Two New European Radio Transmitters

THPIE LAND OF THE THOUSAND

FINLAND’S BIG
LAKES GOES [N FOR SUPKRPOWLDL

NIEW STATION
Right: The towers of
the new broadeast sta-
tion at Lahti, which has
just  been completed.
The transmitter is a
duplicate of (he new
one at Zeesen, Ger-
many, awd shares with
it the distinction of be-
ing the most pouwerful
in Iurope. The steel
masts ore 492 feet high.

Below, the transmitier of the Lahti station;
the large handwheels in the foreground oper-
ate variometers in the tuning circuits. The
studios are located sixty miles away in Hel-
sinki (Helsingfors) capital of Finland us
well as the old transmitter, which is of low
power. The input of the new one is 120 kw.

AIR TRAFFIC POLICE USE RADIO
Below, the four 100-foot masts of the London
Terminal Airport at Croydon, England. Each
carries a cage uerial,

RADIO BEACON FOR BRITISH FLYERS

Abore, the Croydon Aerodrome terminal build-
ings with the control tower. On this is a 54-

foot mast which supports « Marconi Bellini- {“. :
Tosi aerial, composed of two triangular loops f ’lp St
at right angles. This guwides aireraft in a !“ SR

direct path toward the tower in any weather.

[
[ iy
b
o
e
j +
£
i
:

THIE “STOP-AND-GO” INDICATOR
The four masts of the Croydon installation,
above, are spaced at the corners of a 250-
foot square. At the left, one of the cage
aerials with ils lead-in through the roof of
the transmitter building. The copper tubes
connecting to the central insulator are con-
nected to the station’s elaborate ground sys-
tem. Other aerials are connected to suitable
points on the other terminal buildings, above
at the left. This elaborate equipment is used
to police the airways und to guide and dis-
patch atreraft, on a regular traffic schedule.

www americanradiohistorv com
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was  sending out an operctta based on
“Twenly Thousand Leagues under the Sca!”
Had it been a week-night, we would have
ended as usual with the ringing of “Big
Ben” in London, with which the Iondon
and Daventry stations sound the midnight
hour.

RADIO’S TOWER OF BABEL

It goes without saying that one dacsn't
understand  the  speeches to  which one
listens.  Anyone knows French, Italian,
German, or Spanish when be hears it (In
IPwrope—Xniror) and recognizes city names
in those tongues. We work with a chart
an Which positions of cities in velation to
Paris are indicated, as docs any one with
a loop receiver; and, for the rest, wive-
lengths, strength, and programs are the
guides.

|
é
|
I
i

A .

A corner of the studio in the Stuttgart
(Germany) broadcast station.  Notice the
microphone mounted on its tripod in the corner,

When the operator is playing around at
random he may get all sorts of surprises,
as in the case of the Kalundhorg announce-
ments in English, and so be thrown con-
pletely off his reckoning. For example,
“Radio-Oslo” (Norway) and Daventry
(England) give courses in French: Buda-
pest (Hungary) gives a Gevman literary
talk; “Radio-Geneva” (Switzerland) bhas
talks in Esperanto; Prague (Czechoslo-
vakia) has its clementary German lesson:
Kovno (Lithuania), broadcasts in French
as well as in Lithuanian; Berne (Switzer-
land) announces in French and German:
“Le Petit Parisien” (Paris) announces in
French and English; and we at the Sor-
hanne broadeast a quarter-hour daily com-
pletely in English; Huizen, in Holland,
caps the list with a half-hour lesson in
Latin! With the friendly chart lost and
the newspaper mislaid, onc is quite at sea
frequently until a stray ward comes in,

Strange things do happen. We were
excited one afternoon when the operator
found a new long-wave station. It was
evidently Italian—a rich baritone sang *“Q
Solo Mio” with real Italian sentiment—
and, as our breasts heaved with exquisite
pleasure on the last note, the announcer said
in French, “This is the station of the

PIE. (Posts, Telephones, and Telegraphs)
Paris.  You have just heavd “O Solo Mio,”
registered on a dise of the Freneh Grama-
phane Company.™  One would think a gov-
ermment station would stay on its own
wavelength, but the PULVT, normally 458
meters, is emotional and always stravs over
into other ficlds.

Again one tunes in to the playing of the
“Marscillaise™ with which Radio-Paris al-
ways ends its programs; and, behald, it
turns out to be a radio trio away up in
ITilversum!

INDIVIDUAL STATION “‘“TRADE MaRrks'

Because of the inability of the Enropean
listeners to understand all the languages of
the countries  whose air  frontiers they
traverse, many of the stations have adapted
quaint signals, in addition to Morse code,
I have already mentioned Daventry's hroad-
casling of the striking of “Big Ben,” which
ocenrs several times a day, and the “Mar-
seillaise™ at “Radio Paris.” Copenhagen
opens with threc strokes on a wong, and
closes with the Danish national hymng
Madrid (Spain) open with piano chords,and
closes with the Spanish hynm; Barcelona
(Spain) also ends with the national hymn
and opens with the cuthedral cavillon, Be-
tween sclections one has a metronome in
Vienna (Mustvia): and in Budapest (ITun-
gary) a signal on {wo notes, one higher
than the other. Rome (1taly) opens with
a harmonium accord, and closes with the
“Marein Reale,” Kovno (Lithuania) strikes
a gong between numbers, and Geneva opens
with a long whistle, repeated three times.

I say they do these things; but rather
they do themn part of the time, with unfor-
tunate irvegnlurity, and so we have all the
uncertaintics, the rest of the time, of
aviators  forced down in  an  unknawn
territory!

But if one could really wnderstand, what
fun it would be to get the full international
melange!  Tn one week 1 found listed
Gaelic Jesson jn Dulling a *Vovage with
8.8. Minerva to the Mediterranean” from
Oslo (Norway); a course in Bnglish Jitera-
ture in Vienna; “The Life and Works of
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Stevenson” from Lyons, France; “Contem-
porary French Poctry” in Berlin; and the
“Turkish Woman of Fifty Years Ago” from
Denmark!  Fyeryhody's ideas about every-
hody e¢lse, and cach in a different tongue!

EVER SOMETHING NEW

And, arace to the art of re-transmission,
intlo what places, gay or select, as vour
fancy dictates, may you not go in a week,
becoming in seven days a real cosmopolitan.
You may dance in the Grand Hotel Royal
of Stockholm; the Savoy of London; the
Dance Palace of Saint-Saveur in Brussels,
Belgivm; in a cafe in Hamburg, Germany;
the Palace Hotel of Copenhagen; the Alca-
zar of gay Madrid; or the Fiaschetteria
Toscane of Milan (Italy). You wmay hear
a concert by the Philharmonic in the con-
cert hall of Prague,or in that of Amsterdam
in Holland; or you may prefey the Salle de
la. Reformation . in Geneva, or the IPhil-
harmonic Hall of Warsaw. If yvour taste
nms to opera or aperetta, whisk yourself
away to the Theatre du Capitole in Tou-
louse, the Theatre Bellini in Naples, the
Scala or the Theatre Iyrique in Milan,
or the Royal Opera of Stockholm; or into
the Municipal Opera in Riga (Latvia); or
change to the annual vevue of the Guignol
Mourgnet in Lyons. For the *“highbrow”
therc is dramaj; such as “Los Galeotes,” a
four-act comedy in  Radio-Barcelona, or
“Sadko” by Rimsky-Korsakoff, at the
Theatre National of Prague.

And, with all this traveling, no one looks
throngh your baggage, vou nced nat submit
to the indignity of an insulting passport
photo, and your visas never expire!

European Broadcast Stations

In the Order of Wavelengths (See Note at
Bottom of List)

Meters  Watts
Paris (Eiffel Tower), France . 2630 20000
Lynghy, Sweden 2400 1500
Kevno, Lithuania .. 2000 7000
“!uizen, Nctherlands 1965 7000
Angora, Turkey (Asia) .. 1806 20000

“ Position indicated on map by hHgures.
(Continued on page 1389)

An Buglicsh orchestro in the broadenst sindio of 2LO, London, an the occasion of
the rebroadeosting of that station throwgl KDKA and WJZ. Notiee the micro-
erophone at the right.
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What It Means to the Radio Listener
by Charles Magee Adams

A loud speaker placed on a small table, as shown above, will be on a level with the listener, and will therefore scem most natural to the ear.

N the attainment of tonal fidelity—one

of the coveted goals toward which radio

technicians have heen striving since

the inception of Dhroadcasting—rminch
has bheen said and done regarding such
things as the improvement of studio acous-
. ties, transmitter modulation, and receiver
reproduction.  But, possibly because of the
attention focused on these three phases of
the gencral problem, and probably because
the remaining one is a matter for the in-
dividual listener to solve, little thought
secms to have been given a fourth phase—
that of veception acoustics. By this is
meant what way he termed the “tonal set-
ting” of the receiver’s reproducer, and a
moment’s consideration will reveal its funda-
mental importance,

Thanks to buprovements in pick-up
acoustics and transmitter modulation, a sig-
nal with tonal chavacteristics of a high
order can now he had from the better sta-
tions; and, through modern amplifier and
loud-speaker design, this can be converted
into an audible output whose fidelity, com-
parved with the original music or speech,
leaves surprisingly little to be desired. But,
like a painting by one of the masters seen
in a dingy frame or under poor light, the
cxcellent results thus secured can easily
he minimized by adverse acoustical con-
ditions at the point of reception; and one
prolific cause of these is the improper plac-
fng of the reproducer with respect to the
room in which it is located.

DECORATION VS, HARMONY

From the standpoint of their installation,
loud speakers may be classified in two types
—bnilt-in and separate. In the case of the
fivst, hecanse the speaker is an integral

part of the receiver, it is common practice
to place the cabinet housing the whole at
the point that will be most convenient for
aerial and power-supply connections and
secure the most pleasing results on the
score of appearance. In thc second, ap-
pearance is usually the dominant considera-
tion, with convenience of connection to
the receiver a minor factor. Instead, the
location of the speaker in eithev case shonld
be dictated first by acoustical considerations.

To be specific, the output of the speaker
should not be directed across the breadth
of a narrow room or, worst of all, into a
corner; rather, let it be made to conmnand
the entire room, from cither an end, or,
still better, a corner. In order to do this
it may be necessary to sacrifice convenience
in connecting, wherc the speaker is built
into the receiver, ov appearance, in the
case of a sepavate unit. But the supevior
results secured will make either sacrifice
worth while.

With the position suggested, it will be
found that the volume is practically uni-
form over the cntire room, without dead
spots, and (equally important for maxi-
mum enjoyment) there are no “flarebacks”
or points of reflected-sound intensity, a3
when the speaker is directed into a corner
or against a wall too nearby.

SOFTENING THE MUSIC

Second, the important matter of “damp-
ing.” It is common knowledge that the
character of sound is materially affected,
whether it is absorbed or reflected, by the
surfaces agninst which it strikes. This is
a vital factor in securing proper acoustics
for an auditorium ov any room designed
for assemhly purposes; but in the home it
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is generally overlooked. Yet, for the best
tonal results from the highly-developed
musical instrument that a modern radio
receiver is, it must be given serious con-
sideration.

“Damping” should be moderate over the
entire room, and preferably greatest al
a point opposite the loud speaker. Broken
surfaces and soft materials—rugs, hang-
ings, upholsfery—*“damp” sound; while flat,
hard surfaces of large area, such as bare
walls, reflect it. So the application of the
principle involved should be casily seen.

In a majority of cases, once the speaker
has been properly placed, no change in
furnishings for “damping” purposes will he
required; but in sormc a little intelligent
rearvangement will be nceded.

Many living rooms of the type found in
new homes are nnch under-damped, because
of the large avea of walls and bare floor.
The result is a barrel-like booming; not
an actunal ccho, yet a reverberation robbing
the tone of its rightful fidelity. The remedy
nsually consists of shifting some large picce
of upholstered furniture to a point opposite
the speaker, or placing a soft hanging or
cven a rug at this location. Often this can
be done without marring the symmetry of
the room.

On the other hand, many aparvtment liv-
ing-rooms are heavily over-damped, on ac-
count of their small sizc and the consequent
crowding of furniture. The rcmedy—re-
arranging or sacrificing furnishings—may
be out of the questian. But the fact that
the room is over-damped will explain a lack
of fidelity otherwise charged to the receiver.

Damping, too, docs not depend solely on
furnishings. For example, if a room is
crowded by a party of listeners, it will be
found that volume is materially reduced

B
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and that the tone lacks life, simply through
the absorptive characteristics of the guests’
hodies; just as the acoustics of an audi-
torinm is altered when it is filled with a
capacity audience. Something of the sane
effeet will he noted also when doors and
windows are opcned; the air spaces thus
provided acting sometimes as dampers and
sonictimes as resonators for the sound.

TYPES OF SPEAKERS

But the acousticil sctting of the loud
speaker itself is as important for hest re-
sults as the general acoustics of the voom
in which it is operated.

Tor example, in the case of luilt-in
cones not enclosed at the rear by a parti-
tion, it is necessary for acoustical reasons
to keep the space behind them filled. Tt
is generally designed to accommodate hat-
teries or power units, hut many fans make
a practice of removing this equipment or
replacing it with apparatus of less bulk.
Whenever this is done, the space should he
oceupied by some object whose size and
hardness approximates that of ihe ariginal
equipment, such as discarded hatteries.
They will serve an important aconstical
purpose, it no electrical one.  The cabinct
and speaker were designed with their pres-
ence in mind, and rvemoving them often
cavses a “tinny™® hollowness or reverbera-
tion due to the unintended vacant space.

There are smne details also worth con-
sidering in choosing the location for a sepa-
rate cone speaker. .\ speaker of the single-
caone type will generally be found to give
best resilts when placed diagonally across
a corner. 'The air space behind it is just
sufficient to permit fullness of tone, and
the spreading of the walls tends to distvih-
ute the sound over the room with pleasing
uniformity.

Should such a Jocation not prove prac-
ticable, placing the speaker against the
wall will give satisfactory results, provided
v few inches of intervening space is left;

Left: A small loud speaker wmay Le placed advantadeously on
the top of a boghease tn a corner. where i will both look and

sonnd well.

Center: o govd woy of disposing of « cone when

A decidedly poor way of placing the loud speaker.

In this position it causes wery

annoying “nicrophonic’® noises, which swill disappear only when the speaker is removed
from the top of the set or from the table allogether.

otherwise, the tene will prove shallow ov
nmfHed. Y few minutes* experiment, how-
ever, will disclose the covrect placement.

Height of the speaker’s position is an-
other detail generally overlooked, or de-
cided on the hasis of some consideration
other than acoustical. Appearance may,
of course, dictate a different choice; but,
if the best tonal results are desived, it will
he found that placing the speaker at the
level of the head while sitting is most de-
sivable.  This is particnlarly advantageous
o weak signals and, should no suitahle
table or stund bhe available, a small shelf
can easily he constiicted.

Some single-cone speakers give greater
volime when meunted with the eanenve side
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there is no place for it to stand on itz own hase,
piono makes « agod support for the lond speaker, if ne lower
plece of furnilure is conveniently availuble far this puyrpose.

out; that is, with the apex of the cone
twned away from the listener. Many built-
in reproducers are installed after such a
fashion, not only hecause of the greater
volume, but especially for mechanieal pro-
tection. However, it must be stated that
mounting in this numner often results in
a sharpness and metallie guality which off-
sels the gain in volume, when full fidelity
is desired.

It should not be necessary to add that
a speaker should nuver be placed ON a
receiver cahinet.  But inany listeners still
secm unaware that this causes the micro-
phenic  “tube-noise™  which  they find so
objectionable.

(Continned on page 1365)

Right: The
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How Many Stations on One Wavelength?

HE bhroadcasting of chain programs
has now increased to such a great
extent that many listeners, particn-
larly in the Middle West, complain
of heing able to rcceive no others. This
has brought up to many the question, why
not have each of the stations broadcasting
the chain program operate on the samc
wavelength or frequency so that other
programs could be broadcast hy other. sta-
tions without interference for those listen-
ers who do not care to hear the program
being broadcast by a chain of stutions?

There are two important technical prob-
lems to be solved before this. is practicable.
First, it will be necessary that each broad-
cast station be adjusted to and maintained
on exactly the same frequency; and sccond,
it will be necessary that each transnitter
utilize exactly the same sound quality in
its modulation.

The program from the studio where the
actual rendition is taking place is trans-
mitted over telephone lines to the various
hroadcast stations comprising the chain, as
described in the previous issue of Ramo
Niws. Because of various electrical effects
encountered while passing over the tele-
phone lines, the audio current derived from
the original sound, when arriving at vari-
ous stations, does not nccessarily contain
exactly the same frequencies or tones. Cer-
tain tones are accentuated or reduced, on
account of the varying effects encountered.
To increase the rveduced frequencies and
properly reduce the accentuated ones, so
that the sound will be restored to its ap-
proximate original quality, requires that
Chain programs may be of the highest
quality,; but to be greeted too often by the
same number from top to bottom of the
tuning scale produces o feeling of resent-
ment on the part of listeners—especially
those who are wnot fovored by good inde-

pendent programs from local stations—iwhich
has been reflected in vadio legislation.

A Discussion of the Problem of Enabling More Than One Station
to Operate on the Same Wavelength in a Program Network

By J. H. Barron, Jr.

the telephonc lines he connccted to a de-
vice known as an “cqualizer,” which, by

_proper adjustment, accomplishcs the  de-

sired result. As there are diffcrences in
equipment of the same or different makes
used, it is not likely that cxactly the swne
frequency as that originating in the studio
will be produced; it is very likely to be
of a slightly higher or lower pitch. After
being eqoalized, the sound-cnrrents ave
then amplified and passcd on to the modu-
lating system, which is that part of the
transmitter where the audio waves are
superimposed upon or “modulate” the gen-
erated waves of radio frequency. In this
process further changes occur, and are
usually different at each station. This
causes a still greater dissimilarity of tone
quality between the program broadcast by
the individual station and that originally
heard at the studio.

The result is that at each station the
transmitted program will have a pitch
slightly higher or lower than the original
one. This in itself is not of great impor-
tance, as the distortion or change is nsually
not sufficient in amount to be objectionable
to the ear. ’

STATIONS ‘“‘oUT OF TUNE”

However, if a number of stations, all
within range of the receiver, were broad-
casting a given program on exactly the
same fundamental wavelength, the vesult
would be comparable to the effect produced

if each instrument of the same type were

tuned slightly different. For example, if
there were three violins, each of which was

www americanradiohistorv com

sounding respectively the notes “C,” “D,~
and “E,” the result would be a dissonance.
If there were three stations within range
of the receiver and the note produced at
cach differed slightly, the cffect would be
comparable.  These three notes, arriving
at the same rccciver, would clash. It js,
of course, not probable that the distortion
wonld be so great as instanced above; but
some  clashing or discordance would be
noticed if any varving distortion of the
original sounds existed in the programs
hroadcast at the scveral stations.

An examiple of this cficct has probably
heen encountered by many listeners. When
receiving conditions permit, it is possible
to listen to one of the stations broadcast-
ing a chain program, and then quickly to
change the controls, so that the sainc pro-
gram is received from another station. A
diffcrence will often be noted; in some
cases, certain instrwnents in an orchestra
will be more plainly heard from one sta-
tion than from the other. This will nsually
be especially noted in the case of the bass
instruments, such as the drum, bass viol,
ete.

The phenomenon of fading also tends to
increase the difficultics incident to the prob-
lem. What is known as “selective fading”
also introduces great distortion; this is
due to the fact that some of the transmitted
frequencies fade more or less than the other
frequencies which make up the particular
combination of tones transmitted at the
time. This has been noted by most listen-
ers. It is mostly apparent when receiving

(Continued on page 1370)
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A Britisher Chats on Radio

AM aiming to touch a nmwuber of

scnsitive spots on the organism of the

American radio public this month. We

shall then ache in unison—and what
closer bonds can exist than those uniting
souls which have suffered together? (End
of sob stuff—America, I thank thee for the
term “sob stuff;” nothing in real Fnglish
packs such punch in this parvticular line
of descriptive writing.) To resumc, I aim
also to strike several responsive notes, to
this end; namely, that while I am writing
about the English Bill Smith of London,
vou will be thinking of Ed. van Stuyvesant
or Al. Somebody of New York or what-
not. If T am lucky and inspired we shall
then chuckle in chorus—and that's the way
folk were meant to do. (End of pros-
pectus.)

A man-eater's-size growl is rumbling
along the ranks of DBritish listeners. We
are, proverbially, the World’s Greatest
Grousers; firstly, we cuss any kind of gov-
ernment we vote into power; sccondly, we
growl at the income tax—not without
reason, O bloated buyers of millions of
oddomobiles, radio sets with tubes un-
counted, and numberless first-grade, double-
damped Everglades acres—not without
reason, when you consider that, of cvery
dollar Mr. Gernsback donates in retinn for
these relics of an cffcte English literature,
the British Treasury requires me to cough

In Which a Wallop or Two Are Taken At the B. B. C. and

Other Radio Institutions More or Less International In Scope

By E. Blake

up twenty cents. And we growl at the
railroads. More glory is counted unto the
comnmter who basely cheats a railroad out
of a dime than unto the prince of financiers
who nobly swindles a whole community out
of a billion dollars. The railroads and the
income-tax collectors are, evilly, considered
fair marks for anyone's shotgun. There's
a fine text for that “Big Bill” man in the
town where they climinate men and cattle
so freely.

But our Royal British Broadcasting Cor-
poration has provided us with the snarl of
a centary; its programmes are an unfailing
sonrce of spleen. Not without reason, O
people of a thousand radio stations and but
slightly-fettered competition. Here is no
competition whatever and we have to feed
our cars on whatever the B.B.C. likes to
sling into the trough, or twrn elsewhere.

ALAS! ALAS FOR ENGLAND

Now, the two greatest bugs in the oint-
ment are “chamber music,” and “talks.” No
donubt you call them by different namecs;
but I reckon that the stings they supply
are cqnally poignant on either side of the
water Lindbevrgh flew over. (That’s a name
to conjure with here, believe me! I was
s0 “het up”—again I thank thee, Columbia!
—over Lindbergh that in my excitement and
confusion I mailed him an offer of mar-
ringe! No veply up to date of this writing.

“ .. the feat of an ingenious Noisy Boy, who hitched seven
power tubes to a loud spedker and blew a churchwarden

through the windoiv of a cocktail-parlor, where he landed
at the feet of the Senior Deacon™
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Still, it scemed the right thing—1I could not
send a man like him scap or suspenders.)

'This “chamber music?” We get it several
times a week; though once it begins it goes
on for a month. They collect in the studio
a depressed pianist, a violinist with weight
on his mind (if any) and a piccolo-pumper
disappointed in love. Then they turn down
the lights and go home. The result is cham-
ber music. It works ont on the average
as a sort of bleached negro spiritual, double-
distilled and a hundred miles long; it is
played by people with no hope in this life
and a dread of the world to come. Stated
in terms of physics, it is the wail of a
stuck pig multiplied by 17653, plus the
music of a railroad freight-depot, plus a
thousand cats with their rudders caught in
a steel-plate rolling plant. I hope you
recognize it. 1t is signed mostly by Bach,
Bite, and Bumperkopfernickel and all that
gang.

“Talks!” XNow, our theory is to the effect
that, when a man has sweated all day in
a city office, trying to revive the faded blos-
soms of DBritish commerce, he needs a radio
talk! If he nceds any talk at all, and not
profound silence, he needs a talk entitled,
“How 1 fonght the Pawnees in '64” or
“When I went over Niagara in a barrel
and green-striped slumber-wear.” Or again,

(Continued on page 1371)
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A Real Radio Hound

How ‘‘Mike’’ Aids His Master by
Furnishing Real Barks During

=~
1

J. Henry Fillmore, Jr.. and Mike, the “radio hound.

VERYONE is, of course, famihar

with the teru “radio hound;” in the

vernaculay, it mcans a radio fan,

one who is a devotee of or enthu-
siastic about broadcasting. DBut few other
people, if any, can use the term as litcrally
as does J. Henrv Fillmore, Jr., of Cin-
cinnati; for he is the owner of a dog which
appears bhefore the microphone not only
during regular programs, but as a trained
member of a band.

Mr. Fillmore, as musically-informed read-
ers will no doubt recall, is hoth a well-
known band director and a composer. For
many vears he was the leader of the Cin-
cinmati  Shrine Band, which carried oft
honors at the annual Conclaves; and he is
now the leader of Fillmore's Bund, a Cin-
cinnati organization which rates high in the
musical world.  As a composer, Mr. Iill-
more has to his credit such marches as
“Men of Ohio” and “Golden Friendships,”
which arc included in the repertoires of the
country's leading bands and orchestras, he-
sides many other instrumental selections
and songs that have attained wide popu-
larity.

Awong his compositions is a deseriptive ’

picce entitled “The Whistling Farmer Boy,”
which depicts, in colorfal fashion, carly
morning on a farm; the boy of the family
rising at daybreak and, accompanied by his
loyal canine friend, making thc rounds of
the barns and bringing in the cows. The

score calls for the repeated barking of a
dog by way of added realisms; and during
its early presentations Mr. Fillmore used
a “trap” for this purpose. Then “Mike”
stepped into the picture.

THE TWO0 “MIKES”

Yes, his name is 3Mike, an aptly-appro-
priate monicker for a dog who broadcasts.
Three years old, and “just hound,” is the
way Mr. Fillmore describes him.

“He wasn’t trained with any idea of
using him over the radio,” his owner cx-
plained, recounting Mike’s first appearance
before a micvophone. “We'd made a par-
ticular pet of him at home and, among
other things, I'd taught him to bark when-
ever I pointed my finger at him. He always
went with me to rehcarsals, and once night
while I was preparing for a concert to he
given at WSAT it just ocarred to me that
L might nse Mike instead of a trap for the
barking in “The Whistling Farmer Boy,”
with effects that would he morve Jifelike. 1
tricd him, and he bharked not only where
the score called for harking, but exactly
in time with the band.”

“You used no other means to make Mike
bark?” the writer asked, after hearing what
proved to he o most realistic performance
hefore the microphone.

“That’s all,” Mr. Fillmore replied. “Be-
fore the number started I placed him up
among the boys where he’d be within easy

www americanradiohistorv com

Certain Musical Selections

By Charles Magee Adams

range of the microphone, and a few meas-
ures before he was to come in I looked at
him. Then, at the right mon:ent T simply
pointed my finger at him. Ile started bark-
ing and kept on till T lowered my finger
again.” ‘

But, like many broadcasting. artists among
the genus homo, Mike has his quirks of
temperament that add interesting compli-
cations to his performance.

“For one thing, I don’t usually cmploy
a baton to dircet the number in which I
use him,” Mr. Fillmore said, smiling indul-
gently down  at his remarkable animal.
“He’s never heen heaten. Yet he simply
can't stand the sight of a stick in anyone’s
hand. I suppose the fear of one has been
bred into him through generations of his
anccstors.

“Recently, however, I have found that
he now works equally well while I am hold-
ing a haton, as shown in the photograph
taken before the WLW microphone. Also,
he has taken to ihe stage and is even better
on it than in front of the microphone. After
the usual explanation regarding “Ihe Whis-
tling Farmer Boy, I whistle and call him.
Ie trots out, jumps on his chair, and away
we go.”

KEEPING TIME

And Mike demonstrates another canine
peculiarity that should have particular ap-
peal for musicians.

“The accepted way of directing is, of
course, always to start off on the down-
beat,” Mr. Fillmore explained. “But maybe
you've noticed that a dog, and especially
a hound, throws up his head when he barks.
So I've found I have to start off on the
up-beat in the passages where Mike is to
bark. Otherwise I cross him and he comes
in too late.”

As if it were not enough to have used
a dog as a regular member of a band ap-
pearing hefore the microphone, Mike's
owner relates an expericnce which demon-
strates the fidelity of modern broadcasting
in striking fashion.

On the Sunday following his dog’s debut
as a radio artist, Mr. Fillmore went to a
small town on the Ohio river ahove Cin-
cinnati to mecet some friends who had come
there by honsehoat.  While crossing on the
ferry, a native of the town was attracted
by Mike.

“What kind of a dog is that?” he in-

quired, after making friends with the
animal.

“A radio hound,” Mr. Fillmore replicd,
smiling.

“You wean the one we heard with Fill-
more’s hand at WSAI the other night?”
the stranger demanded.

Mr. Fillmore nodded.
not convinced. “Yowre trying to kid me,”
he charged. *That was a trained dog.”

For answer ihe band director pointed his
finger at Mike, whistling the proper pas-

(Continued on page 1381)
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Shoppers Should Beware of the
Radio “Gyp”

The Vicious Selling Schemes Employed by a Philadelphia
Radio Retailer to Lure Victims Into the Store
by “Bait”” Window Advertising

1315

S

€€ SICIOUS” is the word which the Better

_ Business Bureau advisedly selects to de-
scribe such practices as those described in this article;
and Rapio News will take vigorous leadership in a
movement to put retail radio trade on such a basis
that it may command the fullest of public confidence,
which has been too often undermined by methods
which are shady and, in extreme cases like this, abso-
lutely dishonest. The co-operation of our readers is
asked to insure thorough publicity for tricky trades-
men, and manufacturers as well,

If you have met with dishonesty in the purchase of
radio equipment, let us have the facts for suitable in-
vestigation. If you receive exaggerated or misleading
advertising matter send it to this office, in order that
it may be followed up. Laboratory tests will be ap-
plied to material for which false claims are made, and
the results published in a series of articles—EDITOR.

VERY large industry has always its
parasites.  Among those of the
radio industry are certain small re-
tail stores which foist upon an un-
suspecting lay public inferior merchandise
at a price out of all proportion to the value
of the goods. The results of such practices
are twofold: First, the purchascr of the ar-
ticles wastes his money and fails to get the
results to which he is entitled; and secondly,
they destroy the faith and good-will of the
public for the industry as a whole, and con-
sequently impair the progress of radio.

The Better Business Bureau, an organi-
zation devoted to hunting out such cases as
the one outlined in this article and giving
them the proper publicity, received numer-
ous complaints about the Parker Radio
Company of Philadelphia. This company’s
apparent motto is: “Drag ’em in and sell
‘e something they don’t ask for.” ‘The
various examples described below in the re-
port of the Better Business DBureau shows
just how this store was operated.

e Rl
gstinandt
Jrichle
harser

Yoltaeter
futde

these stores to ascertain the methods em-
ployed. The managanent of the company
has been informed of these matters. Despite
this, there has been no appreciable change
in the sitnation. The public is, therefore,
entitled to know the facts.”

THE BUREAU’S INVESTIGATION

“The Parker Radio Company, with stores
at 203 and 625 Market Street, is indulging
in selling practices which are a menace to
the integrity of Philadelphia retailing. Buy-
crs are lured into the stores through the
medium of bait advertising. Their attention
is diverted from the legitimate articles ad-
vertised at exceptionally low prices, to other
merchandise. Disparaging statements are
freely employed against many nationally-
known articles, in this attempt to dispose of
certain other products. Dissatisfied cus-
tomers are met with high-handed insolence.

“KNoCK, KNOCK, KNOCK”

“According to the dictionary, ‘bait’ is any-
thing used on a hook, or in a snarve, trap or
the like, to allure; any substance used as a
lure in catching fish or animals. This defi-
nition affords an casy method of explaining
‘bait’ advertising.

“After entering the store. the prospective

A close-up of the windotes of the store shoun

aboue.  Nationally-known merchandise at bar-
gain prices tempts the buyer in; but ‘‘try and
et it!”

“Many complaints have heen received and
the Better Business Bureau has developed
information hy sending its own shoppers to

purchaser encounters a well-organized sell-
ing scheme. The essential part of this plan
is to ‘knock’ nationally-known articles which
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are used as ‘bait’ The stove rarely carries a
stock of these widely-advertised items which
(Continued on page 1387)
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Radio Takes Over the Geography Class

BLRILAPS the st teacher of geogra-

phy that any of us have known is

War; but he keeps a dear school.

Somewhat more kindly an instructor
is Radio, who reserves her brightest smiles
for the DX listener. How many fans have
learned wore about unsuspected localities
in the United States, by a short couvse in
midnight listening, than a week on a desert
island with the Postal Gunide would have
vielded thenm.

But it is a deaf ear or a poor phone that
does not occasionally gather in somcthing
beyond the Rim. To how wany has it
secmed like the discovery of a new con-
tinent, when Port an Prince or Mexico City
spoke forth clearly in French or Spauish?
And, as for those favoréd ones with price-
less location who have heard Lima and
Tokio and even Sydney, what more in the
way of a thrill has radio to offer until the
television motor starts to spin®

This, of course, rcfers mercly to the
listener; not to the “ham,” who has the
proud privilege of talking hack to EG and
SC and AJ and O7 and the rest of the
alphabet in his own picturesque slanguage.
[Ie is in the advanced course in geogra-
phy; his wall is papered with cards from
¢very continent but Antavtica, and now he
has hopes of working that, since the an-
nouncement of the Byvd expedition. His
map of the world is filled with thwubtacks
and lined with bright-colored string; he
covers a tablet with caleulations as to

A Consideration of the Shape of Our Earth and Its Effect on Radio
Reception--Also of a Plan For Studying These Things on a Large Scale

By C. P. Mason

NEW YORK

Fig. A

This map of the worll
iv on the = polyconic”
projectivn; it looks
very difierent  from |
AMr. Mereator's well Il
Enowen atrocity. It 1s !
obviously wvery one- |
sided; but you lhawe |
to split  the globe |
somewchere to flatten

el C\RCLE,

ARCTIC NORTH
POLE  TIENTSIN

CHINA

30

it out. The mup here [
showes, however, with |
a[f['rro.l'l'num‘ accrracy |
our position _as com-

pared  to  China—on
opposite sides of the II'l.
North  DPole, Some

extreme DX records
have been made
across the .lrctic ro-
gions  durin their
long night. The maps
belote seill showe fur-
ther why this is.

@O e

whether hie c¢hewed the fat over a ere
10,000 iles, or “the long way round”—a
handsonme 15,000, Comforting thought!

THE WORLD'S BIGGEST LIAR

When we come to consider the problems
involved in the mecasurcment of radio re-
ception over distances such as these, we
begin to rcalize the untruthful nature of
the beast with whom the map-makers have

-H-"-\_
ANTARCTIC
CIRCLE
fought so long and unsuccessfully. ‘Lo the
three degrees of liars—ordinary liars, in-
fernal liars, and statisticians —must be
added a fourth: the map of the world
Have you one of those nice, regular maps
on “Mercator’s projection,” with the ne-
ridians of longitude vunning from top to
bottoni, spaced preciscly even from Green-
land to the Antarctic and at right angles
to all the “parallels” of latitude? We are

NORTH
AMERICA

WEST
AFRICA

Fid. B

NORTH POLE

GILBERT
ISLANDS

AMSTERDAM
ISLAND

SOUTH
AMERICA

SOUTH POLE

At midnight (Greenswich time) on December 22nd the “land”
half of the wworld in Fig. B is dark, the “aeatcr” half in Fig.
C sn suulight; zwchile the conditions are reversed at noon siv
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months later. The places marked—beside the Poles—are ap
proximately the sites for the radio rescarch stations suggested
tn this article for the further study of wave propagation.
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looking right now at a nice pink-and-blue-
one—Uncle San’s “Time Zone Chart of the
World.” There it hangs—and lies! Green-
land is as big as South Amecrica—or would
be if the map-maker hadn't given up, at
800 miles from the pole, in sheer disgust
at the effrontery of his creation. (See Ravio
‘News for March, 1928, for a map of this
kind.)

There is China, due west of us in the
only possible straight line, 165 degrees of
longitude. So, if any of us pick up XOL,
Tientsin, and recall from our hazy school-
days, “One degree, 70 miles,” we shall an-
nounce that we have covered 10,550 miles—
and write the editor about it. Perhaps some
cantankerous critic of superior knowledge
will point out that a degree, on our paral-
lel, is only ahout 54 miles. Very well; the
map will bear us out in claiming 8900 miles,
then. Nevertheless, it is only about 3,500
from here to the North Pole, and as much
more down on the other side to China.
(China is nearly due novth of ws, and we
of China.) So it can't be over 7,000 miles,
the map to the contrary. Take a look at
Fig. At

“But,” you say indignantly, “You can’t
o to the North Pole and down to China—
nnless you can borrow an airship.”

“I'rue indeed, Mr, DX Fan. We can't—
hut radio does!”

A SESSION WITH THE GLOBE

To measure long distances on the earth,
vou can't use a map; you must have a
globe., Take a sheet of paper and try to
wrap it smoothly around a ball; it doesn’t
fit. Neither can a map fit the globe; it
st be incorrecet either in distances or
in directions or in shape—or all of them.
On a small area, the difference isn't notice-
able; you can map the United States with
an error of ahout 2 per cent. But when
it comes to a map of the cntire glohe—it
can’t be done!

You can find a discussion of these prob-
lems, which are a little too technical to
discuss here, in a book of “truc confes-
sions” by the United States Coast and
Geodetic Survey—“Elements of Map Pro-
jection,” Special Publication No. 68, But
to pass on to the subject of the earth and
its relation to radio—

The shortest line on the surface of the
carth is not the shortest line on the map,
cxcept along the equator or along a due
north-and-sonth line. Between two points
in different longitudes, on the samc side of
the equator, it swings up toward the pole.
You will recall that, if von remember the
maps of Lindberglt's flight acress the At-
lantic; the shortest route from Ncw York
to Paris took him far north of both cities.

The line of wradio reception is also the
shortest line. You cannot determine it cor-
vectly, for any great distance, from a map.

Next of the facts hearing on radio recep-
tion is that the earth is not standing up
neatly on end, with the North Pole at the
top and the South Pole at the bottom, as
the maps show it. You will notice that a
globe is tilted over, so that some point on
the Arctic Circle is at the top.

Perhaps you have had illustrated to you,
with the aid of a glohe, why the scasons
change; in December the North Pole and
the Arctic regions are pointed away from
the sun—always toward the North Star.
The Antarctic regions are enjoying sum-
mer—which is nothing to brag of down
there, at 20 or 30 below zero—and so are
Australia and South Africa and the coun-
tries of the lower half of South America.
On December 22 there is no snnlight in the
whole Arctic zone, and “nothing else but”
in the Antarctic. The equator, as always,
3s enjoving sunrvise and sunset regularly,
at about six o'clock a. and p. m.  Scc Figs.
B and C.

On the other hand, on June 21 the cntire
Aretic is ilhominated by the sun at mid-
night; while the Antarctic is dark. Fov
a great part of the carth’s northern por-
tion, there is very little darkness during
any portion of the twenty-four hours. And,

Sixv stations, approximately
as shown oun the preceding
page, may be located at the
ends of three diameters of
the carth, cach perpendicu- [,
lar to the other two. The
beams between them may
be tirned watil they all pass
through any onc point, say
X, on the face of the
carth.

as we all know, radio rcception is not as
good in daylight as at night. At nine
o'clock of a summer evening in the northern
hemisphere, the greater portion of the radio
audience of thz world is not favored by the
complete darkness it dcsires for distant
reccption. Even when a broadcast station
is in the shadows of night, listeners to the
west are still in daylight.

TIIE ADVANTAGE OF LONG NIGHTS

Converscly, in December the larger por-
tion of the cniire North Temperate zone

P

IONJZ

Fig. 1, at the left, in-
dicates the peculiarly
distorted condition of
« map which repre-
sents only the diree-
tion and distance of
points on the carth
from dts center. At
12,400 miles from the
cenier, our rim  cor-
responds 10 one single

powt on the carth’s
surface, opposite our
starting  point. At
the wright, Fig. 2
shows hozw short
waves  sent  from a
vertical  transmitter,

no matter how it is
turncd, are always di-
rected at the same
point,  The skip ef-

fect of the twares 1s
illustrated  at  both
sides.

e
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grows dark at an early hour; and stations
which are in operation -are heard for enor-
mous distances when local interference and
weather conditions permit. Then we have
listeners’ tests that are really successful—
unless there is too much competition from
old-style sets of the poisonous variety..

At this time listeners who are far to the
north are more favored, so far as radio is
concerned. They have aronnd then an
enormous area of darkness, which is very
little relieved during the day. During some
hour of the twenty-four there will be prac-
tically complete darkness between the
Arctic Circle and any broadcast transmitter
in the world, or at least, absence of direct
sunlight. For this rcason, the northinen
are able to make long-distance records.
Some very good records have been reported
frem Greenland and Arctic Canada.

The tropical listener, however, has no long
nights in winter; no short nights in sum-
mer; and a good deal of static to contend
with.

But when we consider localities of extreme
separation, as between England and Aus-
tralia, it is impossible to have darkness
continue long over thic whole distance. Of
two points exacily opposite on the globe
(“antipodes’™) one must be in daylight while
the other is in darkness or twilight—except
for the short time while the sun is setting
at onc and rising at the other, and conse-
quently in view at hoth places. More about
the “antipodes” later on; they are very in-
teresting subijects, and nay be of the great-
est importance in the development of radio
science,

Now, Jules Verne and many other writers
have wrestled with the proposition of alter-
ing the eartlh's seasuns, and found that it
is impracticable—which is just as well.
With more feasibility, certainly, radio cn-
gincers are secking methods of overcoming
the difficulties of daylight broadcasting by
nsing greater power, and different wave-
lengths. While a high-power broadcast sta-
tion can sometimes be heard by a good re-
ceiver in a specially-favored location, half-
way round the earth under cover of dark-
ness, it has been found that extremely-short-
wave broadcasts can be heard in daylight
over enormous distances. Though this de-
velopment is still in the experimental stage,
it is one of the most interesting at the pres-
ent time in its possibilitics.

(Continued on page 1375)
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List of Broadcast Stations in the United States
o - > -~ Y ww T %
of $Z | Radie s % | Radio of 5% | Radle el 53
"l BROADCAST sTA. 52 ¥% | cal  BROADCAST sTA. 3% 25 | Call  EBROADCAST STA. ;uc‘,-' 35 | Call BROADCAST STA. 53 35
Letter Location ;E £2 Letter Location ;E “'E Letter Location = n.E Letter Location E n.E
, Pa..** 50000 | KGES  Central City, Ncb. ... 204 10 | KWG  Stockton, Calit WDBO Orlando, Fla *500
&%%2.5?5?9?."::(}] r2g7h mf@’tc‘zers ﬁﬁi Z??.cér ng E;v For}s Béﬂ'“i‘[“;n‘{;?}.ﬁ %3 ‘%88 KWJJAB(I)’%I;IS:_,T!. ng{: . 2220 WOED 4“ lf‘bm?niigl’tlggle- 250° Wam) -
A D 2 . 4
Dowery. ¢ (ranumisslons on VAIVIRE | KGR foWa ik, Towa o 354 00| kwk' o3t Louis, Mo 231 wDeY Mioneapolis, lyll_ 3% 300
KDLR DevilsLake.N.D..... 231 15 | KGFF  Alva, Oklahoma. 205 25| KWKC Kansas City, N 222 1 WDOD  Chattanooga, Ten: 44 500
KDYL Salt Lnke City, Utnh 234 500 | KGFG Oklahoma City, Okla 2168 50 (| KWKH Shreveport, La. 4 0 WDWF-WLSI Cransion  H. 3% 1390
KEJK _ Los Angeles, Cal...... . a5 250 | KGFH La Crescenta, Calift... 263 230 ’ KWLC Decorah, lowa. 48 50 WDZ Tuscola, Th. ¢ da)llme) 4 o0
(6XAN, 105.9 mcters. 250 watts) KGFI  San Apgelo, Texas.... 220 15| KWSC Pullman, Wash. . 395 S0 WEAF  {Bolmore N ¥ 46 50.000
KELW MBurbank, Calif....... 229 500 | KGF1  Los Angeles, Calif. ... 213 100| KWTC Santa Ana, Calif. | ' 73 100 WEAM  Corth Prointels’ 'N‘:I a0
KE X Portland, Ore. 278 2500 | KGFK Hallock, Minn. ... ... 224 30| KWUC  LeMars, Iowa (day)..**244 1500 WEAN P 0! l:ie ge .1 208 20
KFAB  Lincoln, Neb. . 319 5000 :(‘SF‘;J i‘:gg:ll\. Hh I[) popoc 222 ?g Q;I(VAWG }:&m&v‘lylle.l;l‘em . '4‘§ 288 WEAD Clgl)l‘]mhil‘ls N 813 s
P by? v 1 o as! . 3D E .
KEAD P‘;"e'}‘i‘aﬁ,‘:}fj : 353 0000 | KGFO  Tos ABgcles, Cul (por ) 204 100 | KXL  Portland, Ore. 2200 1000 L (Alse 5102 meters, 250 wnf‘t& 1000
KFBB  Havre, Mont. ce. 275 50 ( KGFW Ravenna, Neb....,.. 2! 10| KXRO Aberdeen, Wask . 224 50 WEBC  Superior, Wis. . . " 12 %250
KFBC  San Diego, Cailf.... ! 248 100 | KGEX 1]::(3 ﬁf 8. D~ (duv) . 25‘; ';’38 PRy %ﬁﬁcﬁgﬂdﬁcm Calif .. 9!13 S0 WEBE C “mm‘fge Ohio " " 53 o
......... 3 crrneree e D2 5 ]
T R ) 50 | KGGH Cbdar Orove, Ta 213 50| KZM  Gukland, Cdiif: 11 331 100 | WEBM  Chicago, Iii 66 300
KFBK Sacramento. Calif 275 100 | KGGM Inglewood. Cali( (port.)204 100 | NAA Arlington, Virginia.. . ++134 109(_) WEB Harrisburg, i 5 15
KFBL  Everett, Wash 50 (6XAI 66.04 meters; 50 watts) WAAD Cincinnati, O .23 25| WEBQ Bafaourg, v
KFBU Laramie, Wyo 500 GHA  Puebl ooR 210 500 | WAAF %hlcu \}l 500 WEBW  Beloft Tis 5 £00
KFCB Phoebix, Ariz. 125 | KGHB 200 WAAM ewark b P 250 WEDC Chlcm'zo m 3 500
KFCR Santa Barbara, 100 | KGHC 15 ( L 65.18 meters, 5 w.'n 8) 200| WEDH  Erie Pa' 15 30
KFDM Beaumont, Texas. 484 500 [ KGHD ord | WAAT = Jersey City, N. J..... 46 3 WEEI  Boston 3 £08
KFDX  Sbrev epory,, La 236 250 | KGHF 250| WAAW Omaha, Neb. (daytime)341 200 (Has short-wa\e 5 fttor)
KFDY Brookings, 8, 545 500 [ KGHP ar 50 | WABC Richmond Hill, N. Y.. 309 *2500 WE Evanston, i 316 100
KFDZ Minneapoils, Mlnn .. 218 10 | KGO Oakland, Calif, 384 5000 Al80 64.0 mcters, 500 watts) . WEMC  Berrien Spgs 484 1000
KFEC Portland, Ore. (day) .. 214 50 (Short-wave crnnsmm,cr. 10 to 40 WABF Kingston. Pa......... 05 250 WENR  Chicago, i 388 500
KFEL Denver, Colo . 227 250 meters, 10,000 watts) __| WABI Bangor \lc (Sundays) 389 100 WEP5  Gloresicr 35 100
KFE St. Joseph, Mo, 1 231 *1000 | KGRC San Antonio, Te\as . 220 ‘gao WABO e WHE . WEVD Woodhaven, N ¥ 1 500
KEEY i 0232 10 | KGRS Amarillo, Texas. ... .. 1330 | WABW ooater. Ohlo. . 18 0 WEW  Srtamen Ny 28 a0
KFGQ Boone, lown. . 210 10 | KGTT San Francisco, Calif. . 220 50 ABY Philadelphla. P: 48 50 WFAA  Dullas Teyas i 500
KFH Wichita, Kan. . 246 500 | KGU Honolulu. Hawali, ..., 2 500 | WABZ New Orleans, La 38 50 WFAM St (,k;ud -“ ggooo000 5. 10
Snn SmmLide. RO ROKEY pmpsopeea e SRt MbnOHRL U wm) with Sl iR
KEI'L  Dos AbRoles, Calil... 468 5000 | KHI  Los Abgeles Galii . 1000 waGm Royal Osk Wikh:!!l 2% 30| wrEe %‘.‘.‘::}.‘.:.',‘::. Teon.\\1 234 50
KFIF Portland, Ore. 50 (Al30 104.1 meters: 50" wutts) | WAIT  Taunton, Mass 21+ 10 WFBG & Pa. © 3a 100
i sl K 0| KBS SmmenE e g wal (CHmRABNO 0 ol WERe Almen B R
<. 0 pokane, Wash....... P 0 s
R o 100 | KICK  Red Oak, lows (das). 352 100 | WALK Silen Grove b o1 50| WEBL yracuse N. ¥nd g a0
KFJB  Marshalltown, Towa... 248 *100 WFEBR juammore Md.. .. 44 *250
KFJF  Oklahoma City, Okia.. 273 WEBR 50
KFJ1 Aswrm.FOr’f 26r WFCI 100
KEIR  Bortiand. Ore.. THE list of stutions here corresponds to the latest list of DT e Ml 2730100
KFJY  Fort Dodge. Io licenses jssued by the Radio Commission; and is subject WFIW  Hopkinsville, Ken. ), 261 750
KEKA  Grostoy. Colo. to changes ordered by the regulating authority after April e 4 W ¥booox 2700
KR pEMTI o RIans 10, 1928, Other permits have been issued without assigning. WEKD  Fhiladelphis, Pa (N
i » 1la
KFKX  Chicago. IIL........ call letters. WGAL Lancaster, Pa 52 15
KFKZ  Kirksville, Missour o WGBB TFreeport, . 46 150
KFLV ~ Rockford. Ili...... e WGBC Memphis, Tenn 29 15
KFLX Galveston, 'll‘e.\ns WGBF Lvansville, Ind 36 250
agm;z %lgun\hg:clﬁ' ho“n 2% KJ8S _ San Francisco. Calif.. .324)6 100 ! w:mn 1stb Paul, !Mlnn ...... 332 13800 wggg ;{r;?vtglkri’a % %gg
KFNF Shennnd%ah lIo“u(dm’) 46; 3000 | kR ( 2500 | WASM Grand Ruplds Mich.. 556 950 | WGCM Gulfport, Mlm I 999 16
242 1000 (Al WATT RBoston, Mass(pomblo) 201 100 | WGCP  Newark, I\~ .. 268 250
100 | KKP ash 273 1 WBAA West Lafayette, Ind. . 500 | WGES Chlc 1. 42 500
100 | KLCN  Blytheville, Ark (day) 286 50| WBAK Harrisburg, Pa. (day) 300 500 | WGHP Mt Clemem- Mich.! 278 750
15 | KLDS Independence N 2 WBAL iBaltimore, Md *286 5000 Wgh ngﬁa“&“:'% o000 00 33 10%3
KFPM  Greenville, Texhs, .. . I3 | KLIT  poriand, Oce. WBAQ Decatur 1., o0l 368 100 | WGM Minneapolis, Rinn. . 246  Seg
KFPR  Los Angeles, Culif..... 232 250 | KL o Eana it 0| w Fort Worth, Texas.. .. 5000 | WOMU Nowneanolls, Y.(porty 201 100
KERWRgCarenvilleaR [0 N 1KEZ Pinons colg: 2750 | WBAX Wikes Barerng 11 e 240 5000 (4180 106 méters, 50 watts)
LA e KMA  Shenandoah, Iow 395 1000 | wBBC Brooklyn, N 'y II 27 500| WEN-WLIS Chicago &‘-( mmn, 111316 15.000
Louis chmond, Va........ 2 ing. N, Y...
KEaR B Lows Mo KMED Medford, Oregon.. ... 39,30 WBBM iGlenview. m.[[[I4e380 s000| WGR Buftulo, 2. V... 303 750
FQ ‘Anchorage. KMIC Inglewood, Calif... ... 224 250 | wBBP Petoskey, Mich . 10 100 Wgwn ‘cl‘limm'kca 3 ;(()) 5%
KFQU Holy City. KMJ Fresno, Calit...... ... 366 . 30 WBBR Rossvilie, N. Y., 56 1000 wcv B 'wau eﬁ.'“Ns 5 280 2,
Nso 31, 53, KMMJ  Clay Center, Neb..... 286 *250 | WBBW Norfolk, Va ... . ... 36 100 | WGY o Se henectady. > Y. ,000
KFQW Seattle, Wash. . :mgx &'-‘OI'"““I-[;‘ i‘jh ------- 2'63 5388 wg:zY l(; l':;trlestoa ; E? Cthl . 32 1{7’3 (Also  on 31)4 and sometimes
ouls, Mo cago, portable) 204 <
KFQZ H"‘i’é‘g"?ﬂ{ ?m R E (Al36 490 meters, 15 watts) con | WBCN  Chicago, 11 83 250 ( WHA %{ﬁ?\!ﬁﬁ?& Wise. . 33 780
KFRC ~ Bap Franelsco. Callf... 43¢ 1000 | KMTR  Los Angeles. Calif. .. 517 500 WBES Takoma Park 265 1001 SHAM Rochester N +280 5000
KFRU Columbia, Missourl... 250 500 (Also 108.2 metersc.-ﬁr; \m;t; s00| WBET  Dicdford, Mass 88 500 (TTas Shortwavé transinittas)
KFSD  San Diego. Calit...... 331 500 | KNRC & Santa wfonica. Callt... 375 wais, Sce WNAC WHAP  {Carlstadt, N. J...... 236 1000
KFSG _Los Angeles, Calit..... 252 500 A N e it "5 00| WBKN  Brooklyn N. 1901 WHAS Touisvilie, 'I\y 23 500
(Hgs f"é’&"&g“—}% tr'msrnlttgl;)g 500 KX (Alsp 107 T Teiccs: 166 watie) wemy {7):{53"(-1’:? ﬂ{v i 199 | whaz Troy, N (Mond.u) 500
KFU Coorade spes. G- 151 thon | KOAC T DNt Colo 920 2008 | WENY NwRonwroloi i g WHEL sl v %0
M T 27 100 [ KB Siate Coilere.Now Mex 303 *5000 | wBOQW Terre Haute. Tna.. . 00 | WHEC Canon. tolrlnlg) . ,l
KFUR Ogden, 'Ut b . 225 50 | KOCH Omaha, Neb......... 3% 30| WBRC Birminghany Al 50 | WHED Belletoniaine, « 100
KFUS  Oakland, Calif.... oo .. 208 50 | KOCW ghlck T th (l?l‘mal ...... ?5 25 WB RE Kes B'arre. Pa (3 WHBL Sheboyan, W ls 0 *250
KFUT SalthkeClw Utah 250 50 | KOIL OUNC! uffs. Towa. . ? WB Tllton. N.H......... 232 00 WHBM Chicago, 11, (ponable) 0 160
KEVD  Venice. Callf.. 216 250 (9XU. 61,08 raeters, 500 Wa,g%) T (l’(YG 105, 109 meters, 230 watts) WHBP Johnstown. Pa 20 %250
(Also 105 meters, 50 w:ms) OIN ;Po{tlmnc‘g‘ Oregon 306 1009| WERS Greenville, qeoag 00| wHBQ Memphis, Tenn. . .. 332 100
KFVG  Independence. Kan. 25 KOoMo tlm 'tf&eld a?):_ o i wnTo “;lel ?sley Hilis, Mass 384 00 WHBU Anderson, Ind D 3%0 15
KFVI  Houston, Texas.. 50 | KOOS  Mars| g 250 | We Gharlotte, Xo. Car... 258 1000 | WHEW Pmladelpma. Pa 20 100
KEVS  Cape Girardeau 50 | KOW  Denver. Colo. 19 WBZ 1Springfield, Mass. . ..*333 15,000 WHBY est De Dere. Wi 20 50
KFWB  Los Angeles, Cail by B, O O (Has short-wave ranciten) WHDI Mlnneapolls. Minn. . 346 560
(Also 105 and 40 mete il BRI L ienen 23 500 | WBZA g 333 00| WHEC-WABO Tochester, N ¥ 251 %250
KFWC  Ontario, Calif. . NMuseath 11 100 . WHFC Chicago, Ili., 1 200
KFWF  8t. Lou[s Mo, . KPNP Mugseatine, Towa...... 2 WCAD Canton, N. Y.. 500 WH K Cle\'emnd Ohio 8 *£00
KFWI  8an Francisco. Cal . . .. 26 KPO 5an Francisco, Callt... 422 1000 | wCAE Pittsburgh, Pa. 00 (AlSo DO 0L meters 500 waty
KFWM Oakiand, Calif........ KPOF  Denver, Colo......... 5058 WCAH  Columbus. Oh| 501 WwN e Yorm e 95 500
KFWO Avalon, Calif......... 3 KPPC  Pasadena. Calit. 1000 | WEGAJ  Lincoln, Neb. (da 00| WHO  Des Molnes, Tows 3
(Algo 53.07 meters, 100 watts) KPRC  Houston. Texas. 1000 | WCEAL Northfield, : 00 | WHPP Englewood, N. 1 10
FXD Jerome. Idaho........ 204 s15 [ KPSN - Pasadena, Calif %01 wcam Camden, 24 5001 WHTT  Tohiensowi 06
KFXF  Denver, Colo. 283 230 | KQV EETE LD 300 | weao  Baltimore, Md, < 2ie 230 Uhln  Philsddiphin, Pa 88 100
KEX) 'Fdzewmggo‘og,?fm?,"; 2 | KRAC  Shreveport. L 20| WEAR ﬁgbfé’&ﬁ';"‘go‘\igdk 13 00| WiaS  ottmwa. fowa (daii’ g2z 100
v, Okla.. 22 1 00| WIBA  Madison, Wis. .. .....
KEXY  Plagsal Arls, oo 205 28 | EREn  Pona el Philadelphia, Pa.... . 61 500 ( WIBA - Madison, Y P“ (Gindyogal 0
KFYO Breckenrldge. Tex.. 100 | RRSC  Senins e Buriington, Vermont.. 284 100 | Wigy  Chicago. il 201 100
KFYR 33‘3'{;“““-“’;“’},1)“ = ;30 2500 | KSAC  Manhattan, 1 il ilbooaoacor 2% 100 WiBM  Chicago, 1il fBore: 201 1o
KGA Spokane, Wash....... il 2 KSBA ¥Shrevenort, T 2 i J ZE 5000 w cago. 1M.........
KGAR Tucson. Arlz..... ... 23t 100 ¥ "Tow Lillibgoo0ng ; WIBR  Steubenville. Ohlo.... 250 ~ 50
KGBU Kevohlkan, Ataska.. | 400 300 Al dciyp cworleans, La..... 227 2501 wygs  Elizabeth, N. Tl 208 250
KGBX §t. Joseph, Mo... ... 288 100 Pocatello, Tdah 3 baltimore, Md. . ... ., 23 190| WIBU  Poynette, Wis....l/ 217 20
KSRy Soumbiy Nbvha 233 o | KSE! Pl uahe ot 0| WEBN Mol RiGercs 3 i | WIEG L g
Ve 212 I 2 Springfierd, IH........ L2
! SEIb RGBT Sooa0ac 2.}2 % | KSMR  Santa Maria, Calif 273 100 wcco {limneapdis, N 44305 +5000 WiEX
KGCB  Ollanoma City, Okla 214 50 | KSO ~ Clarinda. I°Z“ g Cliftside, N, § 211 250 | WidE ;
KGCH Wayne, Nebraska..... 204 250 .'((SS%? gitmlr-}mr;‘&"gﬁn% 10 agae 49.'4’ 1303 el 8t Louis, Mo,
KGCI  San Antenio, Texas. .. 220 230 | KSTE St Paul Minn.. 20500 | . Y. 00 wiop ipmi Beach. }
KGCL  Seattle. Was! D231 100 | K akland. Cal 20 920 . _Also 54 mefers, 150 wnm) WIP Philzdelphia. P
KGCN  Concordia, Kansas. . '. 208 * 50 | KTAP  San Antonlo, T",}“ 23 1060 | WCLO BKenosha, Wisc....... 27 100 WisN  Milwaukeo, W,
KGCR  Brookings, S0. n‘-.';;” 208 13 | KTBI  Los Angeles, Calif. ... 275 WCLS folict, 1H. ... U216 500 | WiSH
KGCU Mandan No. Dak " 510 100 | KTBR  Portland. Ofeﬂoa . WCMA Culver, Ind 61 500
KGCX Vida, Montan Tt 10 ﬂ.’u’? g?ﬁu?sﬁ'l.:mncmio?\rn WSS% 5“1‘5‘“‘8'“' }v:l[? ;)(1) §8g
. olumbus. Miss 5 o
KCDA D?’Anv?"lds 80 D“k ‘a5 15 | KISA  San Antnnlo,.Te\u.s. 21 wcot Provldencc R.I.. 235 100
KGDE Barreit. Moo, ‘305 50 | KTUE  Houston, Texas. . 1006 WCRW jcago, 101, . .. .. L 831 500
Also 40 mete its) PR i Ofiboc T wesH ,Po;g:n;gl Maine, . 360 5000
; .2 10 Also 6 e 2s0iratts Jacksonville, Fla
KGDP  Buchio. Colo i 10 | KUSA Tamuciie Ao a7 1000 weeo Soringfeld, Ohlo.~... 236 500 | WIAY  Tevelina. Onio,
agg\'}v %Lt:‘ml{)%g?k;\'eb 33?1 1(1)3 Kﬂ‘srn Verm‘llll%n So. Dak... 181 g(‘?,gl WCWS Danbury, Conn...... 265 100 \xigi 50
KGDY Oldham. So. Da 207 15 | KY o 350 WEX '~ See WIR WIBE 250
KGEF Angem call 263 1000 H o J00 WDAE Tampa Fla.......... 68 500 | wype 100
KGEK Yuma Golo. (doyv 342 10 .':“;oo e Rl e e 2 WDAF  Kansas City, Mo..... 370 1000 | wig| 263 250
KGEN FEl Centm. Calit 220 100 | kvoS Bellingham, Wash.. .. 210 250 | WDAG Amario, Texas 63 1000 | wygK Ypsilanti, Mich. . 220 15
KGEO  Grand Island, N 205 100 | KWBS Portiand. Oregon. ... 200 50| WDAH EIP: “";T““& 2 34 1001 WIBL Decatur. TH....\ ... HE &
KGEQ Minneapolis, Minn.... 204 50 | KWCR Cedar Rnpids. lows. .. 240 250| WDAY Fargo. No. Dakota... 545 %250 | WJBG New Qb E aoooo (IEL - Ml
KGER Long Beach, Caflf..... 216 100 | KWEA Shreveport, La. ... 213 250' WDBJ Roanoke, Va.. 231 230 | WIBT ° Chicago. Ill..........

*allowed higher daylight power.

*+*Standard or constant-frequency transralssion. ¢ Remote Control.
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«“Inside Stuff” for Radio News Readers

A Few Special and Some Regular Notices
to Help You Get More Out of this Magazine

T 18 NECESSARY TO LET YOU 1IN 0N A ¥eEwW rinxNas about the

AVE yor yET SENT IN YOUR BALLOT FOR EDITORIAL POLI-
editorial work of this magazine, in order that you may

cies?  This was printed in the May issue, and we

better tuke advanlage of the things it offers you—so this
page is established for that purpose.

FIrsT OF ALL, WE WISIT TO ACKNOWLEDGE TIlE PROMPT APPRE-
c1atioN you have shown for our Free Blueprint offer. This is
written just one month after the first pnblication of this new
policy of Rabio News; and it will interest you—as it has
surprised us—to learn that our readers have called and written
in for TWO TIHOUSAND FIVE IIUNDRED AND E)HTY scts of blue-

prints (up to April 11th) of the Special Short-

R Wave receiver featured in our April issue; on one
RAD WE

EREE day as many as two hundred and cleven requests

| . . .

M vere received and supplied, and they are still

PEEIES  coming in at the rate of more than fifty a duy.
r

T PULL-SIZE BLUEPRINTS OFFERED IN TIHIS 1s-
SUE ARE FOR A NEW PRIZE WINNIR—TIE NEUTRO-
JIETERODYNE, the circuit of which was described in the May
issue, and for a Two-Tuse Avpo Axerirmr, suitable for use
with the “Extension” receiver described in “The Radio Be-
ginner” pages of last month’s jssue, but capable of being
attached to the detector ontput of any siwple set.  (You will
find the articles on pages 1336 and 1332, respeetively, of this
magazine, with the diagrams on a smaller scale.)

I'HE BLUEPRIN'TS ARE FREE TO ANYVONE WI1t0 WILL CALL AT
THIS OFFICE; it is open from 9:00 a. m. to 5:30 p. m., except
on Saturdays, when it closes at 1:00 p. w. If you write in
and ask that the blueprints be mailed, kindly do not forget
to enclose TEN cENTs IN coix or U, S. sTAMPS FOR EACI( SET TO
COVER MAILING cosTs; the blueprints ave quite bulky, especially
for the larger sets, such as the superheterodyne. With cach
set is included a sheet showing the parts originally used and
the names of their manufacturers; this is not published in
Rapio NEws, owing to our new policy—which, judging from
the letters so many of you have written, mects with your
hearty approval. )

BLCEPRINTS ISSUED BEFORE AprmiL, 1928, ari NoT GIVEN Away.
The reason is that these were produced one at a time hy an
expensive process, and are worth the price charged. These
made for free distribution, though equally useful, are printed
on a press in large quantities, as the only way of reducing
the expense to a figure that permits us tn give them away.
Ravio News cannot furnish at any price blueprints of manu-
factured sets, or others which have not becn published in these
pages since October, 1926.

WE ARE OFTEN ASKED FOR CONSTRUCTIONAL DATA ON EXPERI-
MENTAL aArrararvs which is not yet on the uavket, such as
the most snccessful Television reccivers. When we stated in
a published wrticle that such information is not avaituble, we
mean it; and our “I Want to Know” department nrgently
requests experimenters to take the statement at its face vatue.
When the necessary details for buikling interesting radio
noveltics have been workd out in the Ranso Nuws Labovatories,
they are published for all; until then, the expevimenter who
wunts to go ahead on the idea must do his own cutting and
trying.

THE MAGAZINE CLOSES ITS FORMS ONE MONTIT BEFORE YUBLICA-
Tion. When a reader asks that “this be published in your next
issue,” he is asking an impossibility. So also it is hupossible
to keep a broadcast list, for instance, corvected up to date
when it is subject to daily change. Readers who send in
letters, etc., for publication, arc therefore urged to bhe patient.
This delay is caused by the fact that it is necessary to set and
clectrotype the forms, print and bind two hundred thousand
magazines and ship them to all parts of the world.

AN ARTICLE DEVOTED TO LEARNING TIE rADIO conr: Will appear
in an early issue of Rapio News. Thousands of our readers
who have no intention—at least at present—of becoming
transmitting amateurs, will derive a great deal of pleasure
from the possession of the ability to know what is going on in
the ether—only one little page of which, so to speak (the
broadcast band) has hitherto heen open to them.

expect to receive many thonsands of votes during the
next few weeks. ‘I'he results will be comnpiled and announced,
and reflected in the greater or less amount of space allowed
to gencral or technical articles, as required hy the votes of
our readers.

TiE RECEIVER WinIC)t 38 FEATURED IN TINS ISSUE I8 THE
NECTROMETERODYNE, free blueprints (Set No. 56) of which
ave offered to our readers who desire to build a superbetero-
dyne whosce intermediate transformers they can
readily construct. It should appeal to every
caterprising set builder.  ‘I'he article begins on
page 1336,

Thas mecerver wox rue $100.00 MONTILY PRIZE
ror 115 DESIGNER, Mr. Hernerr J. Rercir, of Cor-
nell University. Several cntries have been re-
ceived for the prize for July and future months, but the date
of final entry has not arrived; so that the announcement cannot
yet be made of the winner for Jnly. FEvery constructor any-
where—except one who is working on developments on behalf
of a wanufacturcr—is entitled to compete, but attention
mmst he paid to the rules, which were printed in the April
issne, and are again sumnvized here.

ONLY A RECEIVER, AMPLIFIER, OR POWER UNIT, ETC., WHICII
JAS BEEN AcTUALLY BUtir can be entered; the prize is for the
construction as well as the idea. Many bare theories have
been presented, which cannot be considered for this purpose.
An entry must be accompanied by photographs of the appara-
tus, a statement of its construction and performance type-
written or written in ink, and a ‘complete and accurate
schematie diagram on good white paper. ‘The competitor’s
name must be written on every sheet and all fastened together
and mailed flat. Do not send any apparatus until you are
so instructed from this oflice.

IF TIHE DEVICE SUBMITTED CONTAINS A NEW AND PATENTABLE
pea, Ramo News will pay for the entirve cost of taking out a
patent in the name of the inventor, to whom it witl belong.

Tur secoxp rRrep BrLUeeprINT ARTICLE (it is printed first—
on page 1332) is a simple rwo-ruse avmo aMrurier (Set No.
55), designed for use with the “Extension Two-Tube Re-
ceiver,” printed last month, also in ‘“I'he Radio Beginner”
pages. The frequent requests received by us show that there
is a continual demand for simple circuits, from the late-
comers in radio who want to get a start. We shall next
publish in the Jnly issue, a simple crystal set snitable for re-
ception of local stations.

MANY Wi10 WOULD 11KE TO TKY SHORT WAVE WORK HESITATE
at the idea of the cost of a new sct solely for this purpose,
when they do not know what can he expected of it.  In the
July issue of Ramo News will appear a Free Blucprint article
describing the constrnction of a “junkbox™ short-wave set
which has been tested in the Laboratories and found very
cfficicnt.  Most experimenting constructors have enough parts
on hand to build it in a few hours without a cent of added
investment.

WE REGRET, AS WILL OUR READERS, T1lE ANSENCE OF l)avip
Grimes” arricte, which was promised for this issue.  Mr.
Grimes became seriousty ill shortly after the writing of the
announcement (in the May issue) of the sevies of articles which
he is to contribute to this magazine; and did not recover in
time to prepare the second of the series.

Tie “I Waxr 10 Kyow” department of this magazine han-
dles inquiries as to apparatus approved by the Rapio Nrws
Laboratorics, and other service questions for our readers. The
new caption above this department (on page 1355) announces a
widening of the service which it will render free; but we must
ask our readers to comply with the terms laid down. 'The
burden of mail upon this department is enormons, and letters
which are not written clearly and provided with legibly-ad-
dressed return envclopes increase the work and cause delays
in replying.
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-The radio gun Juys dowcn.a silent, invisible
barrage which nothing living may cross.

BOUT six years ago the world was
startled to read of the invention, by
Z & an Englishman, of a so-called “death
ray,” to which the press attributed
lethal powers far wider and more terrible
than those posscssed by any known wcapon
of destruction. The ncws of the advent of
this allegedly-deadly ray cansed a great deal
of excitement, in the Amecrican daily news-
papers, at least; Lut this quickly petered
out when inquiring reporters learned that
no demonstrations of the ray’s effectiveness
could he given and that the inventor himself
was about the only person who had ever
been convineed of its effectiveness at all.
Although this particular “death ray”
obviously was not fully developed, and did
not deserve the widespread attention it was
accorded, faith in the practicability of ideas
of this general nature has been strengthened
by recent  experituents performed  with
vacnum-tube oscillators  working on  ex-
tremely high frequencies. Some of the ex-
traordinary physiological effects produced
by a 15-kilowatt tube operating on 50,000
kilocyveles (6 meters) were described in last
month's Rapio News, in an article entitled
“High Frequency Magic in the Taboratory,”
to which the reader is referred for details.
Now along comes Dr. Phillips Thomas, a
Westinghouse research engincer, with the
suggestion that radio waves of even shorter
length, suitably concentrated Ly means of
refiectors, might, in times of wur, be turned

Radio News for June, 1928

- The Radio Gun ---The Silent
Weapon of the Future

How Concentrated Radio Impulses Might Be
Made to Act as ‘‘Death Rays”

By Joseph Riley

into “decath rays” which would actually
possess somc of the destructive powers of
the mysterious death rays of fiction and of
newspaper interviews.

A RADIO SEARCHLIGHT

In a recent paper dealing with the sub-
ject, “Power by Radio,” Dr. Thomas, dis-
cussing the problem of reflecting nltra-short
radio waves, points out an analogy to light
rays.

“ITere we have a simple automobile spot-
light* he writes. “If T shoot it at a wall
or screen, the bright spot caused is only the
size of the opening in the reflector. If the
reflector were not therve, the light would he
sent ont equally (nearly) in all directions,
just as is the wave from’a broadcast an-
tenna.  Why, then, cannot we build a re-
flector and concentrate the beams from such
a source, just as we do the light beamns?
We can.

“Scnatore Marconi has developed such
systems, for message transmiission, to a very
cfficient point. In fact, Hertz, the dis-
covercr of these waves whose existence and
qualities Clerk Maxwell had predicted from
theory. showed that evervthing could be
done to them which could be done to light
waves.

“But notice the size of the refleetor on
the spotlight and consider that the light
waves have for wavelength a very small
fraction of an inch. In order to reflect or
focus waves, the mirror must have an open-
ing equal to, at least, the length of one
wave.  Quite a mirror, then, would be re-
quired to reflect a 300-mcter wave. Fven a
two-meter (six-foot) mivror, would be too
large for comfort, and would reflect & beam
too far across for power purposes.

AN INVISIBLE CONDUCTOR

“But suppose, now, that we have a wave
of ten centimeters (four inches) in wave-
length; we could then reflect it, exactly as
we do the light beams,  And suppose, again,
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This drawing shows what the “Radio Gun” of the future may be like.

The device

would be about 10 07 12 inches in diameter and 2 or 3 feet long.
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that we had a means of concentraling
power in a respectable amount, in that
beam. ‘The actual power sent out, as light,
by the spotlight lamp, is very much less
than one watt, and yet it is quite a power-
ful thing when concentrated by the mirror.
What effects then, should we expect, were
we able to send out a power of say a few
thousand watts—kilowatts—in such a beam*
It is quite within reason to expect that the
air in its path would become “ionized”—
would change from a very good insulator tu
quite a fair conductor of electricity. We
should then have the equivalent of a small
copper wirve, except that it would have ne
weight. No poles would be required on
which to hang it. Tt could be aimed at any
desired point, without allowing for range.
Two such beams, along parallel paths, could
have their reflectors connccted to the high-
voltage terminals of a transformer, and a
current would flow hetween the distant ends
of the beamn. If the two targets were metal
plates connected to a transformer arranged
to step down the voltage, power could he
derived at the receiving end, without any
radio apparatus being required.

“And the power to be sent would not
have any necessary relation to the size of
the radio apparatus at the sending end; so
that, once we had the ionized paths, the
power sent along them could be many times
that required to ionize them. This apparatus
could e used to great advantage in cases
where power is required in locations where
the difficulty or expense of stringing wircs
would prohibit its delivery in the usnal
way, :

A NEW MILITARY ARM

“Such apparatus, besides its peace-time
uses, would be of tremendous value in wav
time; hecause it would be fatal to life to
come into the path of rays energized with
high voltage, just as it is fatal to pick up a
high-tension wire from the ground. In other
words, it would constitute the ‘death ray,
which has received so much attention fron:
inventors.  An invading army would indeed
be in hard luck, were its opponents equipped
with such apparatus, the stroke of which
would be noiseless and—at least in daytime
—invisible.

“All of the above is quite feasible on onc
supposition, namely, that we have the ten-
=cntimeter waves, with the kilowatts of radio
power behind it. This supposition is at
present impossible of realization, because of
the limitations of vacuum tubes of the
standard type. It is not, however, nearly
as long a step from the present tubes to
tubes of the required type, as it was to the
present device from no tube at all. In fact,
a type of tube has been worked out on
paper, and is soon to be tried experi-
mentally, which bids fair to give us éxactly
what is vequired. And there are doubtless
other designs which will do the same thing,

v
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and which will very probably be worked
out before any very great length of time.”

A SIMPLE PROJECTOR

From Dr. Thomas’ description of a thco-
retical radio power system, it is not diffi-
cult to envision the radio gun as the dead-
liest military weapon of the futurve. With
laboratory cngincers alveady using 15-kilo-
watts of powev on six meters, raising the
teniperature of the human body, cooking ap-
ples, and  killing  rats—and  with radio
amateurs successfully transmitting on threc-
quarters of a meter (75 centimeters)—the
step to a ten-centimeter wave with lifteen
or twenty kilowatts behind it is not such a
very long one. The shortness of the wave
will greatly simplify the veflector problem;
all that probably will be necessavy is a wire
evlinder closely resembling o hird cage.
The radiator wires, generating the actual
radio waves, could Le placed at the focal
point of a “paraboloidal” reflector (somc-
what in shape like a searchlight reflector),
which would foru the dosed end of the
cage. 'The imaginary details of such a radio
gun, capable of producing a veal “death
ray,” are shown in the drawing at the fool
of the opposite page, while the other illus-
trations depict its possible uses in future
warfare.

The death-ray projector itself would he
extremely light. but the generating cquip-
ntent would of necessity be bulky ind heavy.
It, probably, would bave to he huilt into
fwo or three field trucks; or possibly the
power necessary might be transwitted from
a powerhouse behind the lines along a pair
of ionized paths, such as Dr. Thomas de-
seribes.  If this could be done, the only
front-line apparatus needed would he a
radio-frequency oscillator, connected by
R.F. transimission lines to the ray projectors
themselves.

Ihe ray projected by such a radio gun
would not only be fatal to any Inunan heing
it encountered, but destructive also to any
machinery employing cleetvical devices. For
instance, a Tay directed at a lumbering tank
would probably burn out the ignition sys-

{ e werplane o speed may
batlly th RIS
{st radio iv as sweilt a
labt fn s pursuit,

tem instantly, Jeaving the vehicle helpless.
The ray might alse induce in the metal body
itself cnough cnrrent to make life  dis-
tinetly unpleasint for the occupants.

AN ANSWER T0 THE PLANE

The radio gun would make @ perfect
weapan against airceaft; because it could
sweep the sky like a veritable scarchlight
until it lit upon an enemy plane, the pres-
ence and position of which could be deter-
mincd guite acenrately by “finders” such
as are in existence even to-day.

Obhviously,  this  deadly  weapon  would

The radio gun sweeps the sky, which has no Iurking-places like the earth and sed.
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possess undesitable  featnres which might
limit its military usefulness. For exawple,
its ravs travel in o perfectly-straight line:
so that it would he fully exposed to enemy
fire while heing used.  This shortcoming
might be partially overcome by building the
projector upon a disappearing mechanism,
not untike that emploved on coast-defense
guns; so that it could be swung into “firing”
position for a few scconds and then quickly
pilled down. Tf it were destroyed, it could
he replaced in a few minutes by another
projector, at w cost considerably lower than
that of a single medium-sized  artillery
shell, ’

During daylight the invisibility of the
projected rays would be one of the weapon’s
wreat features; but, during  davkness it
might betray the position of the appavatus
to enemy fliers. In snch an event, the duel
hetween a freely-swinging death beam and a
few blindly-dropped bombs would determine
the victor.

It is difficult to predict how dangerous
the vadio gun would be to the men handling
it in actual warfare, as the physiological
cffects of high-frequency encrgy on the hu-
nan body are not yet fully understood.
The gencrated high-frequency current itself
woulkd prohably be harnless until it was
actually converted into waves by the radi-
ator wires inside the “gun”; but, if the
waves showed a tendency to leak out
through the sides of the reflector (as the
waves of our present-day beam transmitters
have a distressing hahit of doing), the men
nanipulating the weapon might suffer some
discomfort. ‘I'his possible trouble could
probably he eliminated by the use of ade-
quate reflectors, protected move completely
than the one shown in the drawing on the
opvosite page.

1t might be necessary, also, to mask the
sides of the reflector with heat-reflecting
material, as done today with large search-
lights, to confine shorter-wave or heat rays
simultaneonsly generated by the radiator.
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The Port of Missing Airplanes

N the radio operating room at Bandy

Field, Alfred Neverre, portly president

of the Neverlate Aerial Express Com-

pany, sat tenscly beside the two crack
operators who were keeping watch over
the Hawaiian flight route. Far out above
the broad bosom of the dcep Pacific, a huge
NAEC transport was flying into the night;
and out across that vast cxpanse of sca
reached the long arm of radio, guiding the
plane with its precious cargo of passengers
safely over the three thousand perilcus
miles that lay between Los Angeles and
Honolulu,

The haggard face of Alfred Neverre
showed sure signs of scverc strain and
stress. Huddled in his chair sat the portly
president, a pair of headphones tightly
clutched to his cars, and his whole mind
taxed to the utmost by a terrible suspense;
for at any moment might come from those
sensitive headsets a sound which would
mean sure disaster, not only to his personal
fortune, but to his company, and to the
whole aerial transportation industry as well.
Upon the meaning of those shrill pipings
hung the fate of the NAEC.

Suddenly in the operators’ headscts the
even, musical note of the transport's trans-
mitter soared wildly. Far out at sca, the
great plane was slipping sideways—dipping
—swinging into a sickening spin—

The shrill note screamed again, higher
and higher—
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You Can’t Buy Location

In Which the Most Famous of Conceivable Film
Stars Summons the Resources of Science to Un-
ravel a Sinister Mystery and Foil a Fiendish Plotter!

By C. Sterling Gleason

“Going into tail-spin. . . .
SOS....... ”

Then it died abruptly. President Neverre
collapsed in his chair and buried his face in
his hands. “They are down! he nioaned.
“Ruined! The NAEC is ruined!”

Whitefaced but determined, the operators
frantically clinked their keys. In a mo-
ment, two  steamers had changed their
courses and were steaming at full speed to-
ward the fallen plane, while half a dozen
others stood by, ready to join the search at
an instant’s notice.

President Neverre sat crushed hy this ap-
palling news.  He was confident that the
passengers and pilots of the transport would
be rescued; but he also knew that the
NAILC, alvcady placed in a precarious po-
sition by four such disasters, was now pre-
cipitated into a publicity that would mean
its ruin so far as commercial transporta-
tion was concerned. His staff of acronau-
tical experts conld give no rcason for these
terrible failures.  One, perhaps two, such
accidents might reasonably be expected; hut
when the news came that a third and then
a fourth had followed the fate of the others,
the shrewder of the experts had hegnn to
suspect that something was wrong. And al-
though insurance might purchasc new
planes, and protect the company against
lawsuits, such disasters were death-blows
to the greatest asset of any commercial air
company—the confidence of the public.

Then an inspiration
seized Alfred Neverre.

S0S, SO0S,

than Old Mr. Static. Well, all this is O.K.,

world’s greatest motion-picture producer
and cinema hero, answered the phonc in his
palatial Hollywood bungalow.

“Mr. Dare,” came the voice of Alfred Ne-
verre over the wire, “the newspapers have
been full of facts, fancy, fiction, and false-
hood regarding the failure of our new
Hawaiian passenger service. Although the
gravity of the situation has not been ex-
aggerated, we have not yet called a stock-
holders’ meeting; feeling that this would
not again happen, or that somehow our ex-
perts would solve the mystery. But now the
worst has happened. The ship which left
Los Angeles at 9:00 o’clock this morning
has just crashed. You will sec readily
cnough what this means. We cannot keep
the news from the public. There is only
one thing that can save us; the news that
some great man, whosc word is as good as
his bond, or better, and who has at his com-
mand all the resources of a tremendous or-
ganization cmploying the very greatest of
cnginecring talent, has pledged himself to
the solution of this mystery. If you, Mr.
Dare, wonld let the word go out to the
papers that vou are backing us and lend-
ing us the aid of your famous engineering
staff, the public’s confidence in the NAEC
would be preserved. Mr. Dare, may we
count on you:”

“Mr. Neverre,” spoke Harold Dare, “since
You put it in such terms, I will. As one
who is personally intcrested in anything
which may be of benefit to the public at

Inroe. ne ane wha hae ot bhanet  acden al.
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4:14 a. m.: Two Songs (man) with piano.

Lditor, Rapio News:

After patiently waiting for the March is-
sue, I started to read it; and when I got to
page 980 (“Encircling the World with a
Two-Tube Set”) 1 read the article three
times over, until my head began to swim.
Please tell e, how do they get that way?

I have a 50-foot tower, and three smaller
ones to keep the aervial from swinging; an
aerial 156 feet long with a straight lead-in
to the set No. 12 (enameled wire); a pround
on a pipe 15 feet into watery clay and one
on a lead pipe in wet clay. Fverything
0.K., “lossless,” insulated, etc., etc. 1 have
tried about every set known; supers and
othcrs (price no object) and when I get
KFI it must be under excellent conditions.
I have about §1,500 invested in thc best

and tends to improve radio reception in gen-
eral. Dut your magazinc and all the rest of
them, including the home-set builders who
contribute these letters, and the parts manu-
facturers, have overlooked onc of the main
troubles.

To my mind and way of thinking, the
greatest menace and most disgusting part
of radio rcception is no other than this:
when you tune in, sit back in your casy
chair —and, all at once, some Antonio
Rubeoles starts to force ahout 45 minutes of
“Maladia qua qua Spagettio!” 1 ask you, do
you know what he is tryving to say? Or
sing? I think they call it “Grand Opera.”

At any rate, I was born right here in the
U. S. A. and, like a million or move other

dialict
T

Interference prevented further reception.

Sunday, Fch. 5. Wavelength 30.9 meters:
Time 3:45 a. m. to 4 a. m. Dance music IR4.
Mushy, probably due to over-modulation.

(All times stated arc South African Time,
7 hours ahead of E. S. T.).

I have very often veccived your signals,
but wonld not report until I had definitely
reecived your call sign.

I also ecnclose a “Broadcastatic”. The
other evening, Gordon Bird, the announcer
at the Cape Town Broadcasting Station, had
just wished an old lady listener very many
happy returns of the day, it being her 82nd
birthday. He then announced “we are now
going over to the Alhambra Picture Theatre
whose orchestra will entertain you.” Over
went the switch and what do you think we

- . . e s -
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backing vou. I myself will see that the
matter is given full publicity through my
broadeasting station, WROT. And since the
matter is so urgent, I feel that a test flight
must be made as soon as our cngineers can
confer and prepare their instruments. I
shall order a conference at once.”

- * * * *

Throughout the night, Bandy Ficld was
the scene of intense activity. Lights burned
everywhere. In the great hangars, aviation
cxperts and mechanicians weve installing a
special equipment and subjecting every inch
of the transport, down to the tinicst screw,
the most minute gadget, to a searching
serutiny.  And in the office of the company.
the combined engineering -stafis of the
NAEC and the Dare studios met in con-
ference.

Harold Dare’s famous chief engineer, the
great Scott, addressed the group: “Fellow
engineers, there is only one way that we
can quickly and surcly determine the cause
of the recent disasters to NAT.C transports.
A test flight must be made, under strictest
scientific supervision, and on the gronp-
vesearch principle, which is the sccvet of
our past success.  One gronp must supervise
the mechanical inspection, which will make
certain that cvery part of the ship is in
perfect working order. Ancther group must
have charge of the radio installation, and
see that the radio beacon functions prop-

. erly. Still another group must examine the

pilot and operator, to make suve that they
are in absolutely perfect condition, holh
physically and mentally. And here the ques-
tion arises: who is to be the pilot?  For this
test, we nmst have a man who not only has
had much flving experience, but who is in the
pink of physical perfection: a man who is
shirewd and quick and keen of judgment; a
man of the greatest courage and daring,
and yet of remarkable coolness and caution.

AUTHOR’S NOTE:

I really believe that there iz «
good deal in this air story; it seems
to me not only plausible, but per-
haps possible.  Dr. A. E. Merrill,
Professor of Aeronaulics at the
Californie Institute of Technology,
has shown me a letter from Clar-
ence Chamberlin describing an ex-
perience of the latter, in which le
swent into three consecutive tail-
spins before he could persuade lim-
self to trust his instruments—the il-
lusion of contrary motion was so
strony. In the third tailspin he was
only about twenty feet above the
water.

The close conneclion between the
senses of equilibriwm and hearing,
wpon which this story is based, mani-
fests itself, for example, in one's in-
evitable start at an unexpected loud
noive, as well as the probable
identity of the oryans of hearing
and equilibration in certain lower
species.

o physicist friend and a doctor
Loth smic possibilities in the idea. Al
any rate, the study of this subject
has interested me yreatly, as I think
there is no more interesting field
than that wnexplored bounduary be-
tzween physics and psychology.

C. Strriive GLEasox.

Ouly to such a man can we entrust the con-
trols.  Where will sucht a man he found?”
A moment of silence, and then Havold
Dare rosc tu his feet.
“Scolt.” he said, “vour cloquence per-
1 will pitot the ship.”

sundes me.

) world.
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At this heroic offer there was furious ap-
planse. Impulsively Alfred Neverre seized
Dare’s hand and wrung it warmly.

“Mr. Dare,” he said, simply, “you have
saved the NAEC!?

* o * &+ *

So, through the long hours of the night,
Ilarold Dare sat in the revolving chair in
the examining voom at Bandy IField, while
cniinent psychologists and medical men ap-
plicd test after test designed to deteymine,
down to the last neurone, the ultimate corv-
puscle, the precise physical and mental con-
dition of the great film hero. And when
the examination was complete, and the re-
sults showed that Harold Dare was in at
least 99 44/100% perfeet condition for this
tremendous trial, the mechanicians were al-
veady warming up the motor of the trans-
port for the flight.

At exactly 9:00 a. m., the Spread Eagle
took off from Bandy Field amid the cheers
of a huge nmultitude; and as the airship van-
ished from sight, with it went the good
wishes of the entire world. As President
Neverre had predicted, the attention of thc
entire public was turned upon this flight;
but now that Harold Dare in person was
known to be conducting the investigation,
the attitude was onc of confident expecta-
tion and kecn, fricndly intcrest, rather than
of pessimism and hostile curiosity.

In the cabin of the Spread FEagle, com-
plicate instruments crammed the luxurious
compartment to capacity. The six scicntists
worked uncecasingly over their apparatus,
for cach had a umltitude of details to en-
gage his attention. The radio operator con-
tinually clicked his key, as report after re-
port went out to the home office, there to
be summarized and relayed to the waiting
Harold Dare sat at the contrcls,

(Continved on page 1373)

The villain whirled—to face a sinister row of blue-muzzled au-
tomatics. He raised his hands slowly skyward.

“4dm I un-
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done?” he demanded.
right always triumphs in the lost reel?”

“Is this like another scenario, in which
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You Can’t Buy Location
Editor, Rapio NEws:

After patiently waiting for the March is-
sue, I started to read it; and when I got to
page 980 (“Encircling the World with a
Two-Tube Set”) I read the article three
times over, until my head began to swim.
T’lease tell nje, how do they get that way?

I have a 50-foot tower, and three smaller
ones to keep the aerial from swinging; an
aerial 156 feet long with a straight lead-in
to the set No. 12 (enameled wire); a ground
on a pipe 15 feet into watery clay and one
on a lead pipe in wet clay. Iverything
0.K., “lossless,” insulated, etc., ete. 1 have
tried about every set known; supers and
others (price no object) and when I get
KFI it must be under excellent conditions.
I have about £1,500 invested in the Dest
radio parts, in fact, anything I want. I
have had radio editors galore at iny place,
plus engineers of all grades to improve re-
ception. All T use now is a 3-tuhe regenera-
tive set, and I get the same results.

T like Rapo News, and have had several
helping hands, so to speak, from vour tech-
nical engineers; for which I must thank you
and your staff. I think your next edition
will be six inches thick if you publish all
the letters you will receive this month, about
this one article alone. Just the same, I am
one of your boosters, and always find some-
thing new in your columns.

Jac. J. Dievericu, O.D., D.C.,

1615 West 51st Street, Chicago, Illinois.

(Yes, we have received several letters ask-
ing “How Come?” We do not know—no-
body does yet—why one location is so
favorable for reception and another is not.
We know that a radio listener near the sea
is apt to get much greater distance, one in
the mountains much less; but there are
many mysteries in the propagation of radio
waves. If we could have a detailed map
showing the field-strengths, all over the
world, of a super-power station, we might
be able to analy:e more closely than ever
before the subterranean composition of the
earth and the distribution of its metals;
but this is just a speculation at present.
We will say, however, that the article named
above contained the findings of a trust-
worthy and experienced correspondent as
to the facts therein set forth.—1.vrror.)

English Opera or None
FEditor, Rapio NEws:

I am a constant veader and eagerly await
each issue; to me one of the most intercst-
ing sections is the “Lettcrs from Home
Radio Set Constructors.”” Ilaving been a
builder of sets for about six vears, I notice
that most mamifacturers, set builders and
fans keep harping about the qualifications
or disqualifications of such and such a set
or parts. A short while back, the greatest
eneniy of radio reception was none other

than Old Mr. Static. Well, all this is O.K.,
and tends to improve radio reception in gen-
eral. But your magazinc and all the rest of
them, including the home-set builders who
contribute these letters, and the parts manu-
facturers, have overlooked one of the main
troubles.

To my mind and way of thinking, the
greatest menace and most disgusting part
of radio rcception is no other than this:
when you tune in, sit hack in your casy
chair—and, all at once, some Antonio
Rubeoles starts to force about 45 minutes of
“Maladia qua qua Spagettio!” 1 ask you, do
vou know what he is trying to say? Or
sing? I think they call it “Grand Opera.”

At any rate, I was born right here in the
. 8. A. and, like a million or more other

IIIS page belongs to the readers
of Rapwo News. It is theirs for
the purpose of discussing fairly and
frankly the needs of broadcasting from
the standpoint of the great public who
listen in. The letters represent, mnot
necessarily the editorial opinion, but
that of the writers; who are, in the edi-
torial belief, fairly typieal of groups of
opinion among the radio public. Make
your letters concise and offer construc-
tive criticism when you can; remem-
bering aliways that there is something
to be said for the other fellow’'s side.
Address The Editor, Rabio Nrws,
230 Fifth Avenue, New York City.

American radio owners, can not, do not,
and will not understand it. If the broad-
casters are putting this “qua qua” stuff on
the air, won’t you kindly use your good ef-
forts and tell them—if they must put it over
on us, give it to us in English so that we
can understand jt. Iet’s hear from some
more radio fans on this. Yours for under-
standable reception. C. Apaxs,
89 Wyoming 8t., Mt. Washington Sta.,
Pittsburgh, Penna.
(“Everyone to his taste,” says an old
proverb; and Mr. Adams’ poison is meat to
some radio fans. Whatever the success of
the endeavor here to promote opera in Eng-
lish, it may be remarked that the great thrill
of the European radio fun is to tune in as
many languages as possible—irrespective of
how many he understands. What is the vote
on operatic broadcasting?—FEprror.)

From the Cape to Broadway
Editor, Rapro NEws:

It might he of interest to you to know,
that your station WRNY has been heard
by me at fair strength. My log reads as
follows:

Sunday, Jan. 29. Wavelength 30.9 meters:
Time 4:06 a. m. Orchestra (Morse QRM
Commercial) Call R, S.
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4:14 a. m.: Two Songs (man) with piano.
Interference prevented further reception.

Sunday, Feb. 5. Wavelength 30.9 meters:
Time 3:45 a. n. to 4 a. m. Dance music R4.
Mushy, probably due to over-modulation.

(All times stated are South African Time,
% hours aliead of E. S. T.).

I have very often received your signals,
hut would not report until I had definitely
received your call sign.

1 also enclosc a ‘“Broadcastatic”. The
other evening, Gordon Bird, the announcer
at the Cape Town Broadcasting Station, had
just wished an old lady listener very many
happy returns of the day, it being her 82nd
hirthday. He then announced “we are now
going over to the Alhamhra Picture Theatre
whose orchestra will cntertain you.” Over
went the switch and what do yon think we
heard? The Dead March in Saul!

As I am a regular reader of Rabro NEws,
reading “Putting Broadway on the Air,”
in your January number, was like being
among old friends; as I have heard all the
“Old Gold” broadcasts and thoroughly en-
joved them; “Just Fancy” being particu-
larly good. Wishing you continued success.

C. R. Suixessy,
Scriven, Thelma Road, Claremont,
South Africa.

‘Scuse Us for Living
Editor, Rabio NEews:

In your latest issue I noticed a very in-
teresting letter from a Mr. Chambers of
little old N’York. in which he seems to give
the Comm. Op. the “razz”” Might I say a
word in defense of the Commercials?

Possibly, Mr. Chambers bad not thought
about the fact that, if it wasn’t for us com-
mercial ops., there would be no broadcast-
ing.

I am a commercial opcrator and am at
present in the hroadcasting game struggling
with the static and trying to put over enter-
tainment for the listener; and I would like
to say that, due to the fact that there is a
heavy penalty for malicious interference
(and numerous other reasons, such as get-
ting bawled-out by the coastal station “brass
pounders”) there is practically no unneces-
sary “fat chewing” between operators in the
commercial game—unless it is between a
couple of “boots” that haven’t gotten their
sea legs yet, but aftcr getting a very “po-
lite” request from some coastal station to
pipe down, discontinue this practice.

There are some ships afloat that have
spark sets which cause some interference in
New York harbor; especially if these home-
made sets are so made that all stations
come in without turning either condensers
or inductances, especially on frequencies
near the commercial band.

I grant you the fact that the magazine
should not be for the commercial operator;
but I do think it would be a good thing to
have a page or so devoted to our problems,

(Continned on page 1384)

)
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FRANKNESS VS. FRANKFURTERS
Mavyck: “That hour
sponsorcd by the
Schmidt Wiener Cor-
poration isn't up to
much.”
Bavyer: “Well, I al-
- ways said it was the
‘wirst” on the air!”
“— I m. G Mortimer.

LITTLE PITCHERS HAVE A FINE PICK-UP
Lyvree Perey: “Our
garage man has a fine
radio set, manmma.”
UxsvserctiNg Mase- |
aa: “What makes you |
think that, dear?” i
Lirrry PeErcy:
“Why, 1 heard him |
say he would get hell |
when he went home tonight.”—A1bt Nelson.

WHERE NIGHTS ARE SIX MONTHS LONG
!— ------ Exviorsu: 1 knew
" PED Time :,xneq ,

#0913 = aour § HO! a fellow who listencd
[THe vy '-'"‘C] HUM to fiftecen hundred
JeronAa Beng .. (

[Lcte-ereen hedtime stories in one

5 1@L night.”
i TasteExer: “He must

9% have been a lunatic.”

Exrrorex: “No, he
was an Eskimo.”

MID-WEST, PLEASE NOTE
Puaxxye:

M=gs.
“What lovely musm 11 cROssEO it A HARD RIGHT

(~TAND 30 VRE FR noecq

Piscts OF SALT AND }
AN

T've a mind to send|{™°®

“Radio Night Life”

At the Waldorff we dine,
Where the music’s like 1wine;
Then toddle around to some show.
Where there's staluesque peaches
Oun tropical beaches,
And the seals are six

dollars o throw!

And from there we fling aut,
With « lawgh and « shout,

En route to a goy cabarel:
Where we sing and we dance,
Like two fools in a trance,

"Til almost the breaking of day.

'Tis a wild sort of life,
For myself and the wife.
This nocturnal cruising about;
But we'll follow the pace
To the end of the ruce,
If our vadio’ll only hold out!

For the total expense
Of thiz pleasure intenve,
Is the loss of a few hours sleep:
Plus a slight wear and tear
On the old rocking chair:
You'll admit 'tis exceedingly clieap,

All the joy in the world,
Ts noww freely unfurled,
By artists of talent and fame:
And life’s worth the living—
One endless Thanksgiving—
Since we got in the radio gyame!
. —Roy Colewman,

SO SAY WE ALL!

Mas. Joxis: “So you '
have two radio scts
at vour housc”

Mnrs, Browx: “Yes;
the onc my husband
repaivs  himself, and
the one we get our
music on.”

GUOL 7T TV ERNT

lltf\l\‘ nowokn
A~

W sty N

HOW HE COULD TELL

o Harry: “How long’
1 e € —té have you bheen mar-
Bl P
N G Hed?
) \\(S\:‘}/‘\/ \ Haxorn: “let’s sce,
M\ X @4l T bought  this  loud
speaker for my radio

set four years ago.”
—Ollie Meloay.

@ " \/3251‘

DANGERS IN DEFERRED DEBTS
“I'his is the Blah
Radio (',0 nt p-u ny, Cor g N
broadeasting  from Vi [r,;\“ PR (OO0
station IFOB. Wec are TN g e eeew
. N 4 oW, Us
speaking for the agent 7 [#25 cnine
}' bt 1 OR
LU N

in your town: ‘Unless
all back payments arc
made on scts bought,
your name will be an-
nounced from this sta-
tion Saturday night””

Before Saturday a bank had failed, five
men had  committed  suicide, and several
attempts had been made to dynamite sta-

W I\QS_J
Ny, :

s,

THIS page is devoted to humor of purely
radio interest; and our readers are in-
vited to contribute pointed and snappy
jokes—no long-winded compositions—of an

tion FOB.—Mollie Zacharius.

REASONABLY TRUTHFUL
“Have you an extra

that station an ap-
plause card.”
Mg. PrianNe (wea-

AGONCIL O HOM -~
ARIp A0 Wi PALE Pretr,
GEQRILE (1C - FTOR Thr
NEXT m)ul:su! > out<
PROC T‘:\M

:

original nature.

For each one of this na-

ture accepted and printed, $1.00 will be
paid. Each must deal with radio in some
of its phases. Actual humorous occur-
rences, preferably in broadcasting, will be

faise set?” asked the
dentlist of a patient.
“Oh, no, replicd the

rily): “Yeah, send a 3 /"’3 = preferred. Address Broadcastatics, care patient, “mine is a
card to all six of I’;&Exg“NEWS» 239 Fifth Avenue, New > = four-tube set.”
‘em!” ’ \_\\\ v ) ! —E. H. Foley.
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The ¢«Electric Brain” and Its Language

UPPOSE youn should meet a friend
whom you had not seen in a long
time, and ask lum where he was earn-
.ing the weekly pay-check. If he an-
swered that he was emnployed at the “Play-
a-fine Crink-a-nope,” you would more than
likely glance at him askance and murmur
something about an immediate cngagement.
However, that would be nothing to be
alarmed ovér; for vour friend could tell
you that he was qpcakmg a new language,
understandable only to clectrical brains and
incomprehensible to the human ear.

This new language is the result of some
very interesting experiments performed at
the Bell Telephone Iahoratories, New York
City. In the search for some method of
making secret. connmunication possible, the
idea was suggested that the high and low
speech frequencies be “inverted” or trans-
posed so that the higher frequencies would
replace those at the lower end of the band
and wvice versa. In other words, the pitch
of the vocal sounds is “inverted;” so that,
for every sound in ordinary speech, there
is substituted another, whosc pitch is high
where the original is low, or low where the
original is high. (Sce Fig. 1). The pitch
of the “inverted” frequency is exactly as
far below a certain fired frequency, which
we call the “inverting point,” as the origindl
is above zero.

LEARNING SPEECH UPSIDE DOWN
By using the “inverting” apparatus, the

RS SR

.C.B. Rowe

common  English words spoken before a
microphone are reproduced from a loud
speaker, as totally different sounds which
hear no apparent relation to the original.
They may, however, be translated back into
English by passing them through another
“inverting” apparatus which sets them right
side up again, so to speak. In addition to
this, the cxperimenters with this apparatus
have learned by experience the nature of
the sounds corresponding to a word after
it has heen inverted; so that they arc able
to imitate somz2 of these sounds before the
“inverting” apparatns and cause them to
reappear as Fnglish.

At this point it must he explained that
speech is composed of very complicated
sounds. The fundamental note which we
call the pitch of the voice is emitted from
the vocal cords, and maintains its frequency
fairly well under ordinary ciremmnstances.
But we cannot carry on a couversation by
“sounding our ‘A" though we might con-
ceive the nse of code for an LC.W. mes-
sage. The pure flow of sonnd in the throat
and month is interrmpted and modulated
by the motions and vibrations of throat,
palate, tongue, tecth and lips, cansing what
we call “consonants” and “vowels.” The
letters § and Z, for instance, introduce
noticeably high pitches into the voice; so
that they are most difficult to understand
over the telephone or the radio. For that
reason, the frequency-components of speech

Fig. B. Dr. Grace holding the loud-speaker unit which actuates the 14-fool exponen-
tial horn, the convolutions of which are clearly seen.

QP. & 4. Photo

www americanradiohistorv com

A New Device Which Turns Speech Upside
Down and Back Again, Defying Eavesdroppers

cause it to spread over a band very much
wider than that we would attyvibute to the
throat as a musical instrument; it resembles
in that way music whose fundamental notes
do not rise above say 4100 cycles, but

" “INVERTING POINT'-3000 CYCLES

3060

kS 5‘00

SPEECH FREQUENCY INVERTED'

A

1800 2000

1900

ORIGINAL SPEECH FREQUENCY

L5

: Figl 1

4

2 ZERO CYCLES - (PER SECOND)

Tlns graph will show exactly how the sound of
“ah” " appcars in an oscillograph at ordinary
speech frequéncies; i.e., between 800 and 1,000
cycles. 70 inverted sonnd is shown bcmrcn
the frequencies of 2,000 and 2,200 cycles.

whose harmonics keep on until they are far
above the ability of the human ear to de-
tect. These characteristics of speech and
music are turned “topsy-turvy” in the “in-
verting” apparatus,

THE TRANSLATING MACHINE

In the formatlon of “inverted” speech, the
modulating frequency acts somewhat in the
same manner as docs a convex lens in in-
verting the image of an object; that is,
the top appears at the bottom and the bot-
tom at the top. It is possible to use any
frequencey for this “inversion;” but, in order
to have the resulting sounds within the
usual speech-lband, a frequency must be
chosen that is just slightly above the normal
speech range. The apparatus now in use¢
cmploys three thousand cycles as an “in-
verting point.” There are, of course, fre-
queney coraponents above three thousand
cveles in ordinary speech; but these are
carefully filtered out beforve the speecch is
sent to the inverting apparatus.

Iet us assume a speech range of W0 to
2900 cycles and an inverting frequency of
3000 cycles. After the frequencies have
been inverted, they will occupy the same
band—100 to 2900 cycles—but in the reverse
order. ‘This is because each “inverted”
frequency is the resuitant obtained by sub-
tracting the original frequency from the

«

£


www.americanradiohistory.com

Radio News for June, 1928

13 - .
FITER Fig. 2
2 SR :_"_"_';".."_"__:_?'____:—:—:r-———' At the left, beginning at
MODULATOR[ the bottom, wee have shown
" (f).‘ the  frequeucy  changes
v PLUS w;m'h L speech uud:l'rgar;
\ be! sehien it 1s anverted an
S = 1? restored to its original
s coudition. At 1 the 3,000
w9 4 cyele specch bund, chich
w MODUL ATOR modutlates the 20-ke. car.
g 8 - = rier frequency shown et
3 - 25! 5!:0 rc.cg;lraulll currents,
a —— at 3, are filtered at 4, im-
z 7= N pressed on a 17-kc. car-
- INVERTE| FUTER rier at 3, and passed
HO et through the filter at 6.
u leaving a band from 0 to
’v', 5 3.000  cycles, but  “in
“PLUS wverted.” at 7. The same
ko processes, in the same or-
P
4 der, vestore the speech to
FILTER its original frcqx(cn_r,\-, at
3 | cntn 13,  drrows pomllmy {o
MODUL ATOR the right indicate the nor-
> q mal order of specch modu-
e =17 lution; those pointing to
-t the left, “inverted” modu-
t |t - lation.
NORMAL SPEECH BAND
|
& 5 10 15 20 25 30 35 40
FREQUENCY IN KILOCYCLES

“inverting” frequeney, 3000 cycles. That is,
it we were to sound on the piano “Middle
¢, whieh has a frequencey of 256 cycles,
the resulting tone after the “inversion”
would be 3000 minus 256, or 27+ cycles.
Therefore, a person speaking in the usual
lower tones hears his voice cmerge from
a loud speaker after “inversion™ as a high-
pitched squeak, which is varied every little
while by a low grunt, duc to overtones in
the original specch.

THE NEW DICTIONARY

To one hearing “inverted” speech for the
first time, it sounds like gibberish, worse
than any barbarous langnage that could be
imagined. However, it one listens cave-
fully, it is possible Lo distinguish words and
phrases. For cxample, the words in the
first paragraph of this article, “Play-a-fine
crink-a-nope,” when spoken into a wicro-
phone connected to the inverting apparatus,
emerge from the loud speaker as “Tcle-
phone company.” Ancther scrambled phrase
is “Oy-an-son play-a-fine  Ace-cil-o-fin”
which, when translated Dy the clectrieal
heain becotes “Iinois Telephone Associa-
tion.”

When nusic is “inverted” the sounds wre
those usually attributed to the wailings of
the damned; they arvc cnough to drive any
lover of musi¢c mad.  When the “music”
of a jazz band is “inverted” the resulting
sounds arc just a liltle worse than usual,
with the deep beats of the drums now high
in the scale; the violins, flutes, and piccolos
sound like the ovdinary hass instruments,
Init, throughout the whole cacophonons out-
imrst, can Dbe sensed  the beat of the
syncopation.

THE “INVERSION PROCESS

In the actnal apparatus developed by the
Bell Telephone Tahoratovics, two modulat-
ing steps are uscd, onc at twenty and an-
other at seventeen kilocydes; which give
the samne result as if a single wmodulatiim
at three kilocveles weve cmploved. In a
single process of modulation, certain dis-
forting frequency-components  are intro-
duced nnavoidahly, and are dificult to filter
out when the modulated and the modulating
frequencies are too nearly alike; as would
be the case when a voice band of from one
to twentv-nine hundred cycles modulates a
three-thonsand cycle frequency. By allow-
ing the voice band to modulate first a

twenty-kiloevele  frequency, the distorting
frequencies ave climinated.

The various changes undergone by the
sound-frequencies in the “inversion” process
way be readily seen from Fig. 2, in which
are shown all the steps from the time the
original frequencies are superimposed npon
the first modulating frequency until they
arve “inverted,” and ihen “rcinverted” back
to the normal sounds. At the left of the
dingram are the various processes num-
bered; and along the bottom are indicated
the frequencies at which the processes occur.
The arrows pointing to the left indicate
that the frequencies at that particular stage
are “inverted,” and those pointing to the
right show the opposite to be true. The
normal speech in No. 1 (a band of fre-
quencies 100 to 2900 cycles widc) is im-
pressed on a frequency of 20 kilocycles at
No. 2 (20,000 cyeles indicated by (1), and
produced by an oscillator) which it modu-

Fig. A.
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lates, resulting in two bands 2800 cycles
wide of cach side of 20,000 cycles, No. 3.
‘I'he upper band is filtered out in No. 4,
which leaves an “inverted” band for modu-
lating the 17-kilocycle frequency, No. 5.
In step No. 6 we have as a result two more
frequency hands, both “inverted;” the upper
one is once more filtered out and leaves a
band of audible frequencies from 100 to
2900 cyeles, but with the original frequen-
cies inverted. (No. 7.)

The process for reinverting these audible
frequencies back again into understandable
speech is carried out in exactly the same
way as in the inversion. (See steps No.
813 in Fig. 2.)

THE APPARATUS USED

Let us look for a moment at the equip-
ment needed to demonstrate a system of
this type. In Fig. A is an orthophonic
talking machine on which records of “in-
verted” speech are plaved. A machine of
this kind is employed, so that as wide as
possible a hand of frequencies will be re-
produced, thus giving the most natural
sound to the voice. 'T'o the condenscr micro-
phone, which is of an ultra-sensitive type,
is connected the “inverting” equipment, or
the “clectrical brain” At the rear of the
stige may be seen the audio-frequency
pewer amplifier, which in turn js connected
to the large cxponential horn shown in
Fig. B.

When an  “inverted-speech” record is
played on the machine the result is a noise
sounding like a mwixture of Chinese, Rus-
sian, Siamese, English and a few others
thrown in for good measure. When the
microphone is held in the position shown
in Fig. A, and the doors of the cabinet
are slightly closed, instead of the babel of
sound there issues from the large horn
clear, understandable English, completely
drowning out the noises coming from the
talking machine. When the microphone is

_(Continued on page 1381)

Dr. 8. P. Grace holding the condenser-type microphone before the talking
machine's horn; thus picking up the inverted speech, which qoes to the potwer amplifier
in the background.

@ P. & A. Photo
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elevisio:

Under this new heading, RADIO NEWS \

will publish each month descriptions of

the latest developments in the extremely
interesting fizld of telzvision.

England Goes in for Television

London Department Store Sells Apparatus With
Which a Crude Television Receiver Can Be Built

Shillings and

\\
w
O NLE of the best-known department English U. 8, A, Reception  screen,  ground

stores in the world, Scifridge’s of Pence  Dollars gelatine (about 4 inches
London, recently advertised that it Interrupter dise ... TG 1.83 square) ... 10 24
has on sale apparatus from which  Spiral dise ... 150 3.66 Projector lamp, 500 wait (to
can be built television receivers which op-  Selenium cell ... 200 1.88 suit voltage) .. 30 0 7.39
erate on the principles devcloped by John (Another type is listed at Contiol rheostat ... eee. 80 A
L. Baird, the Scoteh inventor. (It will be 10 shillings) Batten holders (serew cap),
remembered that an article appeared in the Two motors ... (Fach) 21 0 5.12 two .. (Each) 18 41
May issue of Ranio News, describing the  ‘T'vansmission mirror, 10 cm.
suecessful transmission of an image across focussing type ... T 6 1.83 A PRIMITIVE MODEL
the Atlantic Ocean by Mr. Baird.) Reception mirror, 10 ¢ In order to check up further, Raoro News
As soon as this announcement was re- focussing type ......... v @G 1.83 communicated with its London correspond-
ceived by TNapo News a cable was des-  Neon lamp, without serics ent, and he was requested to get as much in-
patched to Seltridge's for further informa- resistance o s 33 79 formation about these television receivers as

possible.  Portions of his report are printed

herewith, and it certainly is far from en-

thusiastic.

“The “L'elevisor’ described is a very crude
piece of work; it serves as both transmitter
and reeeiver; to avoid synchronizing, the

Left, the  tweo dises sit on the same spindle.
televisionde- " , i .
b dmant “In practical construction, this ‘Televisor’
selfridge’s,  model appears to offer many difficulties to
{oﬁ,"‘{ﬂz‘ ],ﬁ‘,'e' the fan; he is asked to invest also in a four-
one of the  or five-stage audio amplificr to hoost up the
;’0"1)‘_';5:,,;’,"' reecived impulse so that the impulses can
ing the tele- flash a neon lamp! The ‘B’ voltage required
e 1% for this purpose is given as four to sic hun-
dred wolts; as the power tube specified is a
nost expensive transmitting tube.

“I am afraid that the Bnird system is
hopeless, after all. It cannot give suflicient
detail and, if you glance through recent

(Continued on page 1389

tion, and it was learned that the receivers advertised
are designed to reccive only silloueties, not detailed
pictures. This, of course, was due to the fact that
the sclenium cell, employved to transform the received
light energy into electrical energy, has not the neces-
sary speed for the production of a more detailed
picture. The improved Baird and other television
transmitters use photoelectric cells, which have less
lag, and therefore can record move details.

The price of the necessary parts is given, in a
lump, as five pounds seventcen shillings ($28.50) ;
but these are on sale only in Great Britain and will
not be exported from therve to fill orders from Amer-
ica. For the most part, the components are simple in
nature and can be assembled very easily by the
amateur, The list of parts for Mr. Baird’s early-
model receiver is given as follows, with the advertised
prices for separate items:

www americanradiohistorv com

o

'K


www.americanradiohistory.com

A S . s

Y

e

Kadio News for June, 1928

Latest

-

ing naval nventor.

Isdmond Lembert, o French radio engineer, has designed the one-

lube regenerative receiver

been received, using an indoor aerial. The coil toward the thumb in

the upper illustration is u tickler, and the other one-half of a vari-

ometer. Binding posts, fr

and “Phone” to “B+.” The tube fits into the four panel holes. When
not in use, the set folds up, as shown at the right.

N St

Havry N. Marvin, of Rye,
N. Y., has perfected « re-
ceiver, which can tune in,
exactly, any one of nine
Lroadcast stations by
throwing a key or pushing
« button. The tenth con-
trol permits the set to be
tuned by hand in the wsual
manner. The inventor s
holding, in the illustration
abore, an “cutomatic dial)
which was the forerunner
of the perfeclted system.
At the right, Mr. Marvin
is explaining his system of
funing to Rear . ddiniral

Bradley A. Fiske, a lead-

1329

Novelty Developments in Radio
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“Bill” Ray, an
nouncer at sto-
tion KF WD,
Hollywood, be-
neath the mi-
crophone of «
new type in vee
there.
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chown above. Stations over 400 wmiles have
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Radio Measures Human Nerve Impulses

CIENCE had much to be thankful

for when thc vacuum tube was in-

vented, for this obedicnt servant has

solved many an intricate problem
which would have remained unanswered
without its aid. It has now found a rela-
tively new use in rescarch investigations
concerning the nervous system of the human
body. Previous investigations have made
use of the wvacuwn tube for amplifying
nerve impulses (or “action currents,” as they
are generally known to physiologists); but,
so far as the writer knows, the present
paper sets forth metirods and results which
are somewhat in advance of those which
have been described hevetofore.

The average radio fan cin veadily follow
the wethods used in amplifving and re-
cording the nerve impulses; and, by making
a few simple conncctions within his radio
set, according to the dircctions given, he

4 rear wiew of the A.F. amplificr; the brass
pancl is cmploved as a commnn ﬂrouud con
ncction. See Fig. 1.

may amplify nerve impulses sufliciently to
be heard in an ordinary headset.

THE APPARATUS
The apparatns finally developed, for use
in the experiments deserihed helow, con-
sists of a three-stage resistance-coupled
andio amplifier, a portable three-clainent
oscillograph, a vacwum-tube oscillator, and
a special signal cirvcuit.

A Description of the Radio Apparatus Used in Experiments
for Amplifying and Recording These Minute Currents

By Theodore A. Hunter®

Iig. 1 shows the amplifier’s circuit dia-
gram. T1 is an input transformer which
has a center-tapped primary. This center
tap is used to halance out voltages induced
in the input wires due to stray clectromag-

Vo ? "5_2'_ Vi

é,é

S ﬁ{/‘

Rs ;
Jl ‘A-B- ﬁ(* cuoonc- - FIG 1
e —J)

Cncmt the three-stage audio-frequency amph
fier used in the experiments described in the
accompanying article.

netic and clectrostatic ficlds. V1, V2 and
V3 arc tubes baving an amplification con-
stant of 30 and arc of the 240 type. RI1
and R3 are fixed resistors and have a value
each of about threc mcegohms. Similarly
R2 and R4 have cach a resistance of about
250,000 ohms. T2 is an output transformer
built by winding about 80 turns of No. 18
D.C.C. copper wire over the winding of a
30-henry choke coil. ‘I'his matches the plate
impedance of the vacuum tube (V8) to
the impedance of the oscillograplv’s vibrator
clement. Resistance R5 is a 6-obmt rheo-
stat. The grid return may utilize the drop
in potential across R5 for the grid bias,
or a “C” battery way be used. Usually
the negative voltage drop due to RS is
sufficient for good results. The “B” voltage
used on the plates is 180. TFig. A shows
the gencral arrangement of the parts. A
brass pancl is used as a common ground
connection.

A threc-wire twisted conductor was used
to conncct the input of the amplificr with

*Department of Phlysics, University of Iowa

The input of the ampnticr
shoten above picks up the
aerve  impulses, in  the
forcarm, through thesc
clectrodes of brass cor-
cred with cotton flannel,
sehich is soaked in a satu-
rated salt solution before
ecach  experiment, The
complete apparatus, some-
what crowded togcther, is
shown on the page a/'
posite. swith a subject hare
ncssed for test on both
arms at once.

www americanradiohistorv com

the electrodes which picked up the nerve
impulses. Two of the wires were connected
to the input of thc amplifier at one end
and to the electrodes at the other; while
the third was grounded to the amplifier
panel and left disconnccted at the other
extremity. The grounded wire serves by
its capacitive effcct to reduce still further
any induced voltages arising from undesir-
able sources.

Brass strips, one-half inch wide by two
inches long, covered with canton flannel,
served as electrodes. Defore each experi-
ment they were soaked in a saturated salt
solution. Fig. B shows the electrodes in
place on the forearm with the wires con-
nectcd to them.

The oscillograph is probably the most
flexible rccording instrument which the elec-
trical engineer has at present. Frequencies
as high as scveral thousand complete vibra-
tions per second are recorded easily.

The photographic record of a nerve impulse set
up by striking the leg just below the knee. A,
time schen the tendon wweas struck; B, time when

the nerve impulse rcached the muscle. The in.
terval may be ganged by the 1/1000.second
cxcles shotwn at C.

TIIE OSCILLOGRAPII

Fig. 2 is a simplified sketch of an oscille-
graph galvanomcter. Essentially, it con-
sists of a singlc loop of wirc, placed be-
tween the poles of a permanent magnet,
which supports a small mirror. 7Tbis part
of the galvanometer is called the vibrator
element. A rvay of light is focused upon
the mivror and reflected on a moving photo-
graphic film. When no enrrvent is passing
through the vibrator-clement conductor, the
reflected beam of light causes a straight
line to he recorded on the film. As scon
as a current 15 sent through the vibrator
element, one wire, A, will move in a direc-
tian opposite to that of wire I, causing a
rocking motion of the mirror and of the
beam of reflected light. Thus, any change
in the current impressed on the input leads
causes a corvesponding shift in the position
of the spot of light on the film. This, then,
affurds a means for rccording, photo-
graphically, an elcetrical current. Fig. C
shows a close-up view of an oscillograph’s
vibrator element. A and B are the fine wires
forming the loop; C, the tiny mirror; D,
one of the supporting bridges; and E, the
roller for cqualizing the tension on the wires.

Fig. D shows a record taken by the os-
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FIG. 2

The minute mirror is cemented to the loop of

wire AB. A ray of light is reflected from the

mirror to a photographic film, such as shown in

Fig. D, aud its oscillations are registered as o
wavy liue.

cillogvaph, which indicates the length of
time elapsing between the stimulation of
the patellar tendon (which is the tendon or
sinew just below the knee cap) and the pro-
duction of nerve impulscs in the mmscles
of the leg. A is the instant of time at which
the patellar tendon was stimulated and B
the instant of time at which the nerve
impulses arrived at the muscle. € is a
time-line of 1000 complete eyeles per sec-
ond, produced by a vacoum-tube oscillator.

In order that a signal cirenit might he
used near the amplifier’s input, it was
neeessary that it consume a very small
amount of power. Fig. 3 shows the signal-
cireuit wiving diagram. Bl is a 11-volt
dry cell which is used to charge the 0.1-mf.
condenser Cl1, by closing the contact KI.
Contact K2 consists of a thin brass strip,
placed over the patellar tendon, and a
wetallic hamier which is used to stinmlate
the patellar tendon by striking the brass
strip.

When this contact is made the power pre-
viously ' stored in . condenser C1 discharges
through R1; causing a change in the plate
current of the 199 vacuum tube through
the primary of transformer T by virtue of
the change in potential in the grid cirenit.
The amount of power consumed by the
signal circuit is sufficiently small to cause
no appreciable disturbance in the amplifier
circnit, as shown at A in Fig. D. Trans-
former T is similar to transformer T2 in
Fig. 1.

The apparatus could not he hunched to-
gether hecause of interaclion betwcen ihe
circuits; therefore it was Jocated so that
the amplifier and oscillator were ahout forty
feet apart, with the dscillograph placed
about midway hetween the two. The sub-
Jjeet was located near the input of the am-
plifier.  Fig. B shows a picture of the ap-
paratus hunched together for pictorial pur-
poses. In this casc the set-up for measur-
ing the time of arrival of the nerve impulse
at the two forearms is shown. Two am-
plifiers are nceded for this particular ex-
periment.

HEAR YOUR OWN NERVES

The radio fan may detect these nerve
cirrents from his own radio set. An aver-
age radio set has thc equivalent of two
stages of transformer-coupled amplification.
Your radio set should have at Jeast this
much amplification, in order that the nerve
impulse may be heard in a pair of head-
phones when they are connected in place
of the loud speaker.

First disconnect the detector’s “B” lead
from the hattery. Then attach a wire to

this lead which you have just disconnected,

- for one of the input wires; sccond, remove

the detcetor tube; third, connecct a wire to
the plate terminal of the dctector-tube
socket for the other input wire. You now
have in your hand two wires which run
to the plate impedance of vour radio set,

whether it he a resistance-coupled, im- .

pedance-coupled, double-impedance-coupled,
or transformer-coupled amplificr that yvou
are using. Now place the bare cnds of the
input wires upon the tongue, after making
sure that no voltage exists hetween the
input terminals.  Place the hare ends of
the input wires on the tongue and pro-

trude it; that is, canse the tongne to curl

up or become hard.
You should now hear cither a squealing
noise in your headphones or a naise which

® FigC

A and B are the wives forming the tvibrating

loop; C is the minute mirvror; D, supporting

bridge for the wives; and I a roller equalizing
the tension on the wires.

sounds not wnlike that of rain beating on
a tin roof. If you hear a squeal in the
headphones give them to some one clse to
wear; if yvon still hear a sustained oscilla-
tion place a low-resistance leak (from 1,000
to 10,000 olms) across the input cireuit.

}_

oUTPUT
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The scliematic diagram of the signal circuit.
B1 charges C1 sclien K1 is closed. K2 is the
brass contact, fluced over the muscle uunder
observation, and a lammer which strikes it.

The squeal should have disappeared, in
the last case, and upon rclaxing the tongue
vou should not hear nerve impulses; while
upon protruding it you should hear themn.
In case you have an A.C. set the A.C. hum
may be sufficiently great to completely sup-
press the sound of the nerve impulse pro-
duced in the headphones.

PSYCHOLOGICAL TESTS

Probably the most outstanding discovery
made with this equipment is that of finding
a close rclationship between intelligence
and speed in conduction of the nerve im-
pnlse in a reflex ar¢.  (See note at end.)

Briefly, this research consisted of ob-
taining a large number of records on dit-
ferent individuals, such as the one shown
in Fig. D. Thesc records showed a reflex
time varyving from .011 to .027-second. In
other words, conduction over a “reflex are”
in one individual was two and one-half
times as fast as conduction over the similar
veflex ave in another individual. The bright
individual has a short reflex time, while the
dull individual has a long reflex time.

This, then, means that the person with a
fast reflex time prohably is better able to
associate ideas; inasmuch as he does not
have to retain them for any great length
of time. It way bhe compared to a movie
film. If it is rnning too slow, the story

(Continuved on page 1381)

The o;cilhgruph is in the long box on the left, the film is in the center sloping box; the oscillator

15 next.

n the table next to the patient is the signal circuit apparatns and the amplifier is in

the rack at the table’s end.
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An Audio Amplifier for the “Extension” Receiver

S mentioned in the article descrihing
its construction, the simple “IEx-
tension” iwo-tube receiver (which
was featured in the “Radio Begin-

ner” department of the May number of
Rano News) may be made to operate a
loud speaker if it is equipped with a suit-
ahle “audio amplifier”” The two-tube hook-
up, as it stands, vields excellent results on
headphones; but, once the set has been
demonstrated with their aid to the indi-
vidual members of the constructor's family,
the desirability of a loud speaker heeonies
very evident, It is possible to connect
several pairs of headphones to the set, bt
this arrangement will be far from satis-
factory.

The purpose of an audio amplificr is to
take the comparatively weak voice and mu-
sic impulses, as they are heard in the phones
connected in the plate circuit of the detector
tube (V2 in the receiver part of the cir-
cnit diagram and in the illustrations in the
May number), and to amplify them until
they arc of sufficient strength to operate a
loud speaker. 1In the simplest and most
reliable form of amplifier, this work is per-
formed by two vacnimm tubes and two in-
struments known as “audio-frequeney trans-
formers.,” The tubes ave exactly like those
used in the two-tube receiver; except that
one of themn possesses special characteristics
that make it especially snitable for am-
plifier purposces.

THE AUDIO-FREQUENCY TRANSFORMERS

The “audio-frequency” (usuahy shortened
into “A.F.”") transformers are heavy devices
consisting each of two coils of fine wire,
usually wound over each other and around
an iron core. Each coil contains several
thousand turns of haiv-like wire. Once is
called the “primary.” the other the “sce-

@"x

T1 and T2, A.F. transformers: CH and C. output filter: J, phone jack: 11 and 12

ondary.” The secondary has, nsually, from
two to ten tinmces the number of turns that
are wound into the primary; this numerical
rclationship being termed the “twrn-ratio”
of the transformer. The transformers cm-
ployed for amplifying voice and mnsic “sig-
nals” in a radio receiver have fairly low
ratios; 2 to 1, 3 to 1 and 5 to 1 are the

BLUE PRINT!}
ARTICLE " j
A

most popular sizes. The higher the ratio,
the greater the increase in the strength of
the signals which the transformer affords:
but, in most cases, the gpreatev also ix the
tendeney of the instrument to distort the
signals. (Do not let a salesman sell von
onc transformer in preference to another
‘merely on the hasis of its hivher turn-ratio;
the hest transformers usnally have fairly
low ratings—3 to 1 or lower))

In selecting transformers for the ampli-
fier to he desceibed in this article, buy the
highest-priced ones you can afford: for the
tone quality of the receiver is determined
largely by them.  Good instruments can he
purchased for about five dollars apiece (list
price); the hest ones available to-day sl
for an approximate maxinmm of twice the
amount.

AN A.F. CIRCUIT

The operation of an audio ampnner em-
ploying A transformers as the coupling

=1

tube sockets: R1 and R2. filvment ballasts.

* See page 1319 for details of Free Blucprint Ofer.
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devices between the vacuum tubes can be
explained briefly.  The primary of one
transformer (T1) is connected in place of
the headphones to the Extcnsion receiver;
so that the plate current of the detector
tube, carrying the voice or music impulses,
flows through this winding. This flow «f
current in the primary causes a voltage to
he set up between the ends of the secondary,
in accordance with thc principles of “elec-
tromagnetic induction.” The voltage de-
veloped across the sccondary is greater ti:an
that across the primary, the approximate
ratio of this wvoltoge-amplification  being
equivalent to the turn-ratio. The flow of
current caused hy the voltage in the second-
ary affects the yrid element of a vacuwm tube
(V1—lower right) connected in the secondary
circuit; and the tube further increascs the
strength of the signals by virtue of its own
inhevent action as an amplifier. (Sec page
1124, Ramo News for April, 1928, for an
explanation.) A second transformer (T2)
conples the plate cirenit of this tube to the
grid of another tube (V2—lower left) the
donble amplifying action being repeated by
these devices. The loud speaker, connected
in the plate or output circuit of the second
tube at the jack (extreme lower left) re-
produces the signal impulses as audible
sounds.

BUILDIN(; AN AMPLIFIER

The actnal construction of an amplifier
that can he added to the “Extension” re-
ceiver, to make it work a loud speaker
satisfactorily, i« a simple job for the man
who has already made the set itsclf. The
unit has heen designed to go directly behind
the set, and will fit with it in the same
cabinet, if the latter is eleven inches or
more in depth. When the amplifier is put
in position it appears to form part of the
set’s hascboard.

The parts required are few, and are listed,
together with their identifying symbols, at
the end of this article. The bhest thing to
do first is to give the wooden baseboard a
gencrous coat of shellac or varnish. While
waiting for it to dry, cut away the corners
of the sheet of copper, as shown in one of
the accompanying drawings, and bend up
the cdges so that a little can 10 inches long,
174 inches wide and 1 inch deep is formed.
Get vour soldering iron good and hot, and
then seal the seams at the corners. This
can is intended to hold the two “C” bat-
teries required for thc operation of the
amplifier.

Now make a simple L-shaped bracket out
of stiff brass or copper, a half inch wide,
about two inches high, and with the base
of the L about half an inch long. Drill a

I

¢
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A top view of the A. F. amplifier, in which the “C” batteries are shown in place with the
wires connected to their terminals. The other wires go to the hatieries and the set proper.

hole throngh the latter to pass a short
wood-screw and through the upper end of
the upright piecc another hole large cnongh
*0 pass the mounting shank of the single-
circuit telephone jack, J.

The basehbourd by this time should be dry;
the idea of treating it with shellac or var-
nish is to prevent it from absorbing mois-
ture and from possible warping. Now ar-
range the two transformers, the output
choke, tube sockets, fixed condenser, fila-
ment ballasts @nd copper can in the posi-
tions shown in the varions accompanying
illustrations and drawings. If you lold the
bascboard with the long edge facing you,
vou will have one transformer, T1, at the
extreme left and at the back edge; followed
by a tube socket V1; then by the second
transformer 12 and the socket V2; and
finally by the output choke CH and the fixed
condenscr C.

Place the transformers with their primory
connecting-lngs or pests facing to the left.
Arrange the tube sockets so that their “G”
and “P” posts are nearest the back edge
of the baseboard. With the parts in these
positions you will find that all the con-
necting wires are extremely short and ecasily
installed. Do not screw the instrunients
down yet; but mark out their outlines and
“spot” their screw holes with a hard pencil.

Screw the mountings for the two filament-
hallast resistors just in front of the trans-
former T1. Screw down the little L-shaped
bracket in the right-hand corner of ihe
baseboard, and then mount the jack so that
its opening faces you.

WIRING

You will have to drill through the basc-
hoard only a few holes, for some of the
connecting wires. You can dctermine the
cxact spots for these holes by studying the
pictorial wiring diagrams and noting where
the wires disappear through the hoavd. It
is possible to keep all the wires on the top
surface of the baseboard; hut by running
a few underneath you will avoid many con-
fusing “cross-overs” and also improve the
appearance of the amplifier considerably,

After drilling these holes, yon can now
screw down the transformers, sockets, choke
coil and condenser, and proceed with the
wiring. Tor the latter work, use flexilile in-
sulated wire; several good kinds ave sold
in every radio store. Single, rubber-covered
flexible lamp cord is also suitable for the
purpose. You may follow either the sche-
matic or the pictorial diagramn, as your ex-
perience permits. If you use the pictorial
diagram, run a pencil through each line in

the drawing as you solder in place the wire
it represents.  When all the lines have been
blacked out, you can he certain you have
completed the job.

When you have completed about half of
the wiring, nail the capper can for the “C”
batterics in the space hetween the filament-
ballast mountings and the telephone jack.
Usc very short nails with flat heads, or
cven large tacks, so that the hatteries will
sit properly in the container.

On the amplifier unit itsclf, three of the
connections, running from the “F” posts
of the transformers and from the negative
(“A—") lead to the tube filaments,are made
of lengths of flexible wire abont six inches
long.  ‘These go to the two “C” batteries.
Coming out of the amplifier will be six
more flexible wires, which should be cut
about a foot long.  These are numbered
from 1 to 6 in the wiring diagrams, and
arc handled in this manner:

CONNECTIONS TO TIIE RECEIVER
Wires 1T and 2, soldered to the “P” and
“BY posts of {ransformer ‘11, connect with
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the wires similarly marked P and B in the
bunched Dbattery calle which forms part
of the two-tube receiver propér. In other
words, they lead to the two ‘inner springs
of the telephone jack J in thé set; so that
wher you remove the hcadphone plug, the
detector tube js automatically connccted to
the amplificr.

Wire 3 connects to the side of the switch
SW (also in The sct) which runs to the
filament ballasts R1 and R2 (again those
in the sct itself). Wire 4 runs to the sides
of condenser C3 and resistor R4 in the set,
to which the “BLA mp” wire of the battery
cable is connected. Wire 5 goes right to
either plus post of sockets V1 and V2 in
the sct, connecting to the “A4" lead. Wirc
6 should be extended to form an additional
part of the battery cable; it runs to “B4
135”7 volts. (As the original sct required
only 90 volts of “B” battery, another 45-
volt block should be added in series to the
present two, and this connection made fo
the “4” terminal of this battery.)

With the amplifier unit placed against
the set in the position shown, these con-
necting wires will be short and will not
affect the operation of the receiver in any
way.  The amplifier becomes an actual part
of the sct, as it is now controlled by the
one filament switch (SW) on the front
panel.

As therc is no wiring on the under side
of the baseboard of ihe recciver, and there
is some on the amplifier, it will be a good
idea to raise the latter above the level of
the cabinct bottom by means of four little
rubber feet serewed to its under side at
the corners.  Rubher-headed tacks are also
satisfactory.  These can be bought in any
hardware store.

Twao “C” batteries, cach of 41/,-volt rating,
are placed in the copper can.  These will
last for a long time (as much as a yvear),
as there is no actual drain on them.

OPERATION
To obtain actual results from the ampli-

The audio-frequency amplifier connected to the two-tube receiver. The “C” batteries
have been removed from their can, so that the transformers and sockets may be viewed.
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fier after it has been connected in the fore-
going manner, insert a 201A-type tube in
the socket mavked V1, and a 112A in V2.
‘The filament-ballast resistors R1 and R2
should he each of the 14-ampere size; as
the 201A and the 112A tubes each draw
this much filament current.

Now simply push the plug, connected to
the loud-speaker cord, into the juck J on
the amplifier, turn on the filament switeh
SW and tune the set, as yvou have already
learned thvough previous experience wilh
it. If it worked all right hetore, on head-
phones alone, and  produced  fairly  goad
signals in the latter, it will noiv work with
the loud speaker without fuil. The trans-
former-coupled type of audio amplifier is
practically fool-preof, and will work the
fiest time it is hooked up—providing, of
course, it is heoked up properly.

TYPES OF LOUD SPEAKERS

As vou probably will buy a loud speaker
for the first time cither when you hegin
or after yon finish this amplificr, a word
of advice about this important instriment
will not e out of place. The most gen-
cvally used type of speaker nowadays is
the *cone,” which usually takes the form
of a large single or double paper “dia-
phragn” of conical shape, with a driving
unit, supported on a suitable stand. Dif-
ferent makes vary in diameter from about
10 inches, for the smallest size, to 36 inches,
for the largest; one between 16 and 24
inches is nsually best for the average sine
home. Rapio News cannot reconmnend spe-
ciic makes of speakers, hut the general
riles of common sensc apply to the purchase
of this instrument just as they do to the
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A capper or brass sheet. W 3% Guches, Bs o laid out as shosen,
out geith tin shears and the sides bent alena the dotted lines.

The shaded portions are cut
Salder is run along the iunter-

xcctions to make the can solid.

purchase of any  manufactired  products.
A high-class speaker will average hetween
225 and $35 (list price); there arve good
ones that cost less, and exeellent ones that
cost move. Remember that the best set
and amplificr in the world will sound “rot-
ten” through a “rotten” loud speaker. If
vou have sensibly equipped your amplifier
with good transformers, assure yvourself of
complete satisfaction in reception by buy-
ing a good loud speaker,

Another type of loud speaker which is
enjoying rapidly-gvowing popularity is the
so-called “exponential” horn.  This usually
takes the form of a large curled-up horn
which closely resembles an overgrown pret-
zel; it opens up into a mouth which may
he as large as threce feet square.  Although
many horns advertised as of the “expon-
ential” type are not traly so (sce page
1342 of this issuc for a discussion of the

advintages of this fovm of horn), they give
good results hecause of their long tone
chambers.  In appearance they are rather
ugly, unless they are completely enclosed
in a cabinet or otherwise concealed. Such
horns should not he mounted in the sare
cahinet with the sct, as the vibration of the
air in the speaker’s tone chamber will cause
annoying  “microphonic” noises (due to
shaking of the tubes).

Sonie excellent advice on the proper place-
ment of the loud speaker will be found in
an article by Charles Magee Adams, also
printed in this number.  (Page 1810.)

APPARATUS REQUIRED

The list of component parts needed o
build this transformer-coupled amplifier is
as follows:

(Continued on page 1366)

TO AMPLIFIER

7] 43 V. C BATTERIES

RECEIVER
{ AMPLIFIER ®
F B F B
f J ° “) L : F F R1
CH PTGl ve P A e LRV 6

NOTE *- WIRES1-6 ARE '
FLEXIBLE LEADS RUNNING
FROM AMPLIFIER UNIT INTO
THE RECEIVER PROPER,

I &

In this schematic circunit dingram the portion above the
dotted line is the hook-up of the two-tube receiver

published in May Rapio Nrws.

Beneath this line is

www americanradiohistorv com

the amplifier circuit described in the present article.
full directions are given on a preceding page for con-
necting the amplifier to the receiver for operation.
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How To Make The Neutroheterodyne™

N the construction of the Necutrohetero-

dyne, the miost vital puarts are the live

coils or transformers which arc shown

in the diagram, from 1.1 to L.5. 'These
are of simple mechanical design and may
easily be built with tools found in the
average home workshop. Complete details
for making them are given in the follow-
ing paragraphs.

Four different types of coils are used in
the receiver. 1.1 is the oscillator conpler,
1.2 is the antenna coupler, 1.3 and L4 are
interinediate-frequency transtormers, and
L5 is the second-detector coil.  With the
cxception of the second-detector coil, all
windings of each transformer (coil) are
wound on a single bukelite tube having an
outside diameter of 2 inches and a thickness
of 1/82-inch. The form for the antenna
coupler is 414 inches long; the forms for
the other coils arc 4 inches long.  The
second-detector coil differs from the others
beeanse of its extra tickler winding, which
is wound on a small bakclite tube placed
inside the targer form.

The letters uscd to designate the tevminals
in the constructional drawings are the same
as those used in the wiring diagram. The
«G" and “M" terminals arce placed 3/16-
inch below the tops of the hakelite tubes;
all others 74-inch above the bottoms of the
tubes. ‘The proper location for the lower
terminals may he determined by wrapping

@0 ®
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Complete Instructions for Building A Seven-Tube
Receiver Possessing Remarkably Good Characteristics

By Herbert J. Reich t

a picee of paper aronnd the outside of the
tube, warking off the length of the cir-
cumterence on it, and then dividing this
tength into eight equal parts. lixcclient
terminals may be made with 4 /36 or 4 /40
brass machinc screws, Y,-inch long.

One of the drawings in these pages shows
the location of the terminal posts and the
spacing of the windings for the antenna
coupler or first-detector transformer (L2).
The sccondary winding consists of 70 turns
of No. 26 D.C.C. wire, started 14-inch be-
low the upper end of the tubing. The upper
end is connectcd to terminal “G,” and the
lower cnd to tevminal “R,” which is di-
rectly nnder “G.” A space of Vs-inch is

left between the hottom of the secondary

winding and the top of the primary wind-
ing. ‘The latter consists of 40 turns of
No. 31 D.S.C. wire, tapped at 10, 20, and
30 turns. The top, or acrial, end of the
primary is connected to terminal “A,” and
the hottom to terminal “40.” ‘L'he. taps
are connccted in ordev to terminals: “10,”
“20, and “30." ‘The casiest way to take
out the taps is to drill holes in the tubing
at the proper points and either cut the
wire and pull it through, or pull through
loops long enough to veach to the terminal
posts.

The oscillator couplev is illustrated at
1.1. The coupling coit of this coupter con-
sists of 15 turns of No. 31 D.S.C. wirg,

B ®E

@) €8

Back view of the completed receiver. 03, C4, adjustable condensers; C1l, regenerd-
tion condenser; C13, C14, C15, by-pass condensers: C16, output filter condenszer: T1, T2,
A.F. transformers: J2, J3, phone jacks; DL, dial lights: and P. plug for battery cable.

* Ranso NEWs Blucprint Article No. 56. Sce page 1319 for free blucprint offer,

% Physies Dcpartment, Cornell University,
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started 14-inch helow the top of the tubing.
Either of the ends is connected to terminal
“0, and the other end to terminal “A.”
The secondary winding, 55 turns of No. 31
D.S.C. wire, is started Y,-inch below the
bottom of the conpling coil. The upper
end is connected to terminal “G,” and the
lower end to terminal “R,” just below
“G.” The tickler winding consists of 25
turns of No. 31 D.S.C. wire started 1/-inch
below the lower end of the sccondary. The
lower end goes to terminal “P” and the
upper end to terminal “B.” It is abso-
lutely essential that the secondary and
tickler coils be wound in the same direc-
tion and that the ends be connected to the
proper posts.

THE RECENERATIVE COIL

In the construction of the second-detector
coil (L.3) the secondary, which is started
Y,-inch below the top of the tubing, con-
sists of 70 turns of No. 31 D.C.C. wirc. The
upper cnd is connected to “G” and the
lower end to “R.”  The upper end of the
neutralizing winding is started l-inch be-
low the secondary, and consists of 41 turns
of No. 31 D.S.C. wire. The upper end con-
nects to “B,” and the winding is started
at the top in such a direction as to carry
the wire from “B” away from “N” (clock.-
wise, looking down on the tube). The lower
end is connected to terminal “N.” This
winding should .be given a coat of fairly
thin collodion and allowed to dry before
the primary is wound.

The primary, consisting of 40 turns of
No. 31 D.S.C. wire, is wound directly on
top of the ncutralizing winding, the wire
fitting into the grooves made by adjacent
turns of thke neutralizing winding. The
upper cnd connécts to “P” and the lower
end to “B.”

The tickler winding, consisting of 70
tarns of No. 31 D.S.C. wire, is wound in
the same direction as the secondary on a
13,-inch (outside diameter) tube mounted
within the 2-inch tube. The lower end of
this winding should be at the same height
as the lower end of the secondary. The
lower end is conneeted to “T” and the upper
end to “M.” Terminal “M,” at the top of
the tubing, is also used for mounting the
adjustable condenser used to control re-
generation. ‘The mounting lug of the con-
denser is slipped over the terminal post and
held by an extra nut. The condenser should
be bent back sufficiently so that it can be
easily adjusted through the top of the
shield, The other end of this regeneration
condenser connects to “R.” The inside
tubing may be rcadily mounted by means
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cf the “G” and “M” terminal bolts and
spaced by means of washers; and shounld
be just long enough so that the lower end
extends about ¥-inch below the lower end
of the tickler. This will leave the heads
of the lower terminal posts free for
soldering.

- The tuning cendenser for the second-
detector coil, a .0003-mf. mica-type fixed
condenser, is mounted by slipping one ter-
minal lug over the “G” tcrminal bolt of
the coil.  This holt should therefore be
1 inch long, instead of Yi-inch. The other
side of the condenser is connected to ter-
minal “R” by means of a short piece of
wire or bus-har.

THE I1.F. TRANSFORMERS

The intermediate-frequency transformers
1.3 and L4 are identical with the second-
detector coil, except that the tickler wind-
ing and corresponding terminals are omit-
ted, and the “R” terminal is placed on the
apposite side of the tubing from “G,” in-
stead of directly under #t. The neutralizing
condensers are mounted by means of the
“G" terminal bolts in the same manner in
which the regeneration condenser is mounted
on the detector transformer. The adjust-
able tuning condensevs are mounted on the
tops of the transformers by means of small
brass or aluminum brackets; and are con-
nected to “G” and “R” by short lengths
of flexible wire or bus-bar, either inside or
outside of the tubing. For the sake of

The top view of the Neutroheterodyne, showing the location
of the different components. (€1, .000M-mf. condenser; C2
0005-mf. condenser; J1, single-cirenit jack: R1, 5-megohm
grid leak; R2, 2-megqohm grid leak: R3, 20-ohm rheostat; R5 to
R9, inclusive, 201 A-type filament ballasts: R4, filament ballast,

simplicity it iz well to wind all coils in the
same direction, although this is essential
only where il has already been specified.
Collodion, fairly well thinned with a 209
solution of grain alcohol in cther, should be

THIS seven-tube superheterodyne
has the following advantages which
will at once attract the constructor:

(1) The intermediate transformers
may be readily built at home because
of the short wavelength (650 meters)
of these stages.

(2) The intermediate frequency se-
lected eliminates the double-reading
effect, and makes it possible to obtain
selectivity without cutting sidebands
and spoiling reproduction,

(3) The receiver is simple, easy of
operation and designed for high qual-
ity and ample volume.

(4) The complete shielding em-
ployed is designed for home construc-
tion at trifling cost.

used for fastening all windings. 1t s
readily applied by means of a small camel's-
hair  Drush.  The ends of the windings
should le soldered directly to the heads
of the bolts. After the coils are campleted,

&)
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I to L5, inductors,
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199- or 201.A-type; R10, power-tube filament ballast; SV, bat-
s tery switeh: V1. oscillator socket: V2, first-detector socket: V'3
V6, first AF. amplifier; V7, power ampliger; C8, €9, Ci0,
nentralizing condensers; C5, second-detector tuning condenser;

the windings should be carefully tested for
possible breaks or short-civcuits by means
of a hattery and a pair of phones or a
voltmeter. ’

DETAILS OF SHIELDING

1t should he pointed out that the con-
structor of this sct will find it impossible
to obtain ready-made shields which can be
used.  Althengh their construction is not
particularly difficnlt, the average hbuilder
will probably find it profitable to have the
shields made up by a tinsmith, who has at
his disposal all the tools necessary for the
wotk. The seams may he either rolled or
soldered. The constructional drawings in-
dicate the design and dimensions of the
shielding cans and covers. 16-o0z. copper
should bLe usced for the intermediate-fre-
queney shiclds, and 20-0z. copper for the
oscillator and fivet-detector shiclds, which
are open at the panel side, and therefore
must be more rigidly made.

The intermediate-frequency eans arve made
up in three parts: the sides, which are of
single sheets of copper with one seam; and
the tops and the hottoms, which are iden-
tical.  The latter ave also made of single
sheets of copper, cut and bent to form «
34-inch flange at the edges. Tt is best not
to solder the flanges at the corners; as it
is morve convenient to bend them in after
the recciver has been completed so that they
will fit snugly over the sides of the cans.

The oscillalor and detector shiclds are

¢ @

b


www.americanradiohistory.com

1338

made up in two parts only, the tops being
permanently fastened to the sides. The
base lids are similar to those of the inter-
niediate-frequency stages, except that there
are no flanges on the panel sides. A single
sheet of 1G-oz. copper, ¢ x 21 inches, is
used for the panel shield.

LAYOUT AND ASSEMBLY

The layout of the base-board is shown
in one of the diagrams in these pages, and
no difficulty should be experienced with it
if the apparatus is located as indicated. Be-
fore the apparatus is mounted, holes should
be drilled, or notches cut in thc flanges of
the base lids and the bottom cdges of the
cans for the interstage wires to pass
through. The exact position of the holes
is immaterial, but the wiring will be short-
est and most direet if the holes are cnut
as indicated in the diagram. It will make
10 difference in the performance of the set
whether the wires run through individual
holes or are bunched in a single hole. The
appearance of the set will be greatly en-
hanced if the bhaseboard is given several
voats of orange shellae before the appa-
ratus is mounted.

The fivst step in assembling is to fasten

s

How the _front pancl ap.
pears, Cl and C2, oscil-
lator and tuning con-
denser controls; SII'1, in-
ductor switch; SV, fila-
ment switch; R3, volume-
control vrheostat and J1,
jack for cxternal wolume
control,

v TN L

the base shields in position by mweans of
small serews, placed where they will not
interfere with the subsequent mounting of
apparatus.  In mounting the oscillator and
detector base shiclds (81 and S2) care
should be taken {o leave sufficient tleavance
for the panel shield between these and the
panel.  As soon as the shields have been
located, all other apparatus may be located
and fastened. An easy way to mount the
coils is to fasten a strip of wood inside of
cach tube, just fiush with the hettom, hy
means of screws through the sides of the
tubing. A single serew through the strip
will then serve to fasten the transformer
to the baseloard.

The diagram shows also the location of

Radio News for June, 1928

the jacks and Dbinding-posts on the small
rear panel. ‘Fhis panel has been so designed
and located that the jucks will nicely clear
the first andio transformner, and that the
plate lcad to the first audio transformer
will not be materizlly lengthened by the
addition of the phonograph jack. The jack
nearest the shicld is for the phonograph
reproducer, and the other for the speaker
plug. The binding posts are also for the
speaker connection.  If it is so desired,
either the hiading posts or the speaker
jack may be omitted; but it is convenient
to have both.

In laying out the pancl and panel shield,
it is well first to fasten the shield to the
panel by three or four small $-36 or 4-10
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The wiring diagram of the Neutroheterodyne Receiver. As the
constructor solders a wirve tn the set he should run a colored

PHONQ PICK-UP
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pencil through the wire in the diagram; thus showing exactly
what wires have been pul in the sel and prevenling errors.

d
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SPEAKER JACK

-

The circuit dingram of the Neutroheterodyne Receicer.
Colored insulation for the connecting wires is recom-

machine screws at points which will later
he covered up by the tuning dials. In this
manner it is possible to drill the holes
through both the pancl and the copper at
the same time, und they will he accurately
lined up. ‘The sevews may he removed
after drilling. T.ooking at the panel from
the front, the left-hand condenser (C2) is
that of the first detector, and the right-
hand one (C1) that of the oscillator. The
left-hand small dial is that of the antenna-
coupling switch (SW1) and the right-hand
one that of the volmne-control rheostat
(R3). The battery switeh (SW) is at the
lower left-hand corner, and the remote-vol-
wne-control juck (J1) ut the lower right-
hand corner.

The first-detector condenser, the antenna
switch, and the dial-light sockets must be
insnlated from the shiclding. This may be
accomplished for the detector condenser
(C2) by mnking the holes for the mounting
screws and nut considerably larger in the
copper than in the panel, and mounting
a picce of celluloid or thin hard rmhber
between the condenser and panel. Inas-
much as the detector-condenser shatt is
not grounded to the shielding, bnt connects
to the oscillator coupling coil, it is neces-
sary to replace the brass shaft by a picee
of 1-inch bakelite rod to prevent radiation
of oscillator enevgy when the hand s
brought neaxr the dial or touches the metal
dial-nnt. Body capacity will also produce
# noticeable effecet upon  detector toning
unless this change is made.

Small pieces of celluloid are suflicient
insnlation for the dial lights (DL) and the
antenna switch (SW1).  As the orm of
the antenna switeh is connected to the
shielding, the mounting hole through  the
shield need not he enlarged. The volume
vheastat  (R2), the oscillator  comdenser
(C1), and the remote volume-control jack
(J1) may be cdamped direetly to  the
shiclding.

It is best to do as wmnch wiring as pos-
sible before fastening the panel to the base-
hoard.

WIRING THFE RECEIVER

The use of flexible wirc with colored in-
sulation somewhat simplifies the wiring,
and, thevefore, ten colors have heen used.

45
1% DET.

53 J-Y S ss 53 2N
- 'Z “Tsamen T -:/i.F VoMo T e
] L 9 IviL La COvEL LS | 6 yr o8
i g v3 5 . : o
i ; ! [
] 1
' ;é 1 i = . bo
' [ : 4 : ! E |
L] )
H | 1 R 1
t N &
h ' . 8N R ! M &
.. ol 1 ] = H i i
of
] 2wl | EAE LU I L rjé A .
x 1 o & 2 ) ! |
< EX 45 IR x U i x 2 oy 1 “{J
: Oy g1 H | 3| HE ' .
N or 4. = :. hd 8 4 L
4 - g HOU IR [PPOR | O T R 4
] I "y § W 0D
2
) A~ L d) 2z |l ||
J ] ) DIEEEE
- ¢! prs S .,\,4-7" |
) ) |
|
2 5 R3 = ] <BLACA d )
< < = Z z ] RED I
4 5 i = - 5 ls
= ’ EE o = B = = |
l_, Wow = = l___ (
]
¢ ¢ é y 4 6 ) cE g—J)
AERIAL CROUND <25 - 4'2 A-9= AP 20 PWRFIL. 350 [ -9

a5
22DET.

The color scheme indieated in the wiving
diagrain and the layout diagram is such
as to match wp with the color scheme used
in the terminal plug.  The shiclding may he
used for all “A—" and ground connections,
if so desired; but, as it is difficult to solder
to the shieliding because of the rapid con-
duclion of heat away from the iron, it is
casier and safer to run wires for these leads
also.  Wherve necessary, the wires may he
connected to the shiclding by means of short
1-3G or 4-40 machine screws, head inside,
or hy cutting a narrow strip out of the
flange and bending it down to form a solder-
ing Jug.

Liyelets on the ends of the leads wher-
ever they fasten to terminal posts greatly
simplify the wiring. Two cr three wires
may he fastened to a single eyelet, or an
evelet may De attached anywhere along a
wire which connects to scveral different
terminals.  The writer has found this type
of connection fully as safe as the ordinary
soldered joint, and it has the advantage
of heing readily removable for testing or
replacement of apparatus. Small lengths of

mended because of the greater ease and accuracy in
wiring it permits. The original color scheme i» shown.

spaghetti should be slipped over the wires
where they pass through the shielding.
After the apparatus on the baseboard
has been coiupletely wired, the panel should
be put in place. Three ov four 3-inch
No. 4 brass wood screws at intervals along
the bottom of the pancl will suffice to hold
it securely; as the front shielding cans re-
enforce the panel when they are in place.

OPTIONAL CHANGES

Although the writer built this receiver
with the view of operating it in connection
with the power pack which will be described
in next montl’s issue, entirely satisfactory
results may be obtained when using Dbat-
teries or any good “B” socket-power unit
for supplying the plate potential. How-
ever, it should be remembered that two
pieces of appuratus, which would normally
be connected in the receiver proper, have
been mounted in the power wnit and, for
this reason, if another source of plate sup-
ply is employed, these must be connected
externally.  Thev are two standard andio

81 and 82 ave the shields for the oscillator and the first-detector stages; 83, 84 and S5
are the shields for the intermediate amplifier stages and the second detector. Details
for their construction are given.

www americanradiohistorv com
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choke coils: one of which is used as an
output choke and connccted in the plate-
supply wire to the power tube; and the
other as a detector “B” choke and con-
nected in the plate-supply wire to the first
detector tube.

This recciver is intended for operation
with 201A-type tubes in all sockets, except
that of the last audio stage, which usually
cuploys a 210-type power tube. If desired,
a smaller power tube may be used in the
last audio stage, and the only change which
is necessary to make in the receiver is in-
serting the proper filament-hallast umit.
When the receiver is operated with a 210-
type tube, the mounting for the filament-
hallast unit may he short-civcuited; as this
tube should bhe heated from a 71/4-volt
winding of a filament-lighting transtormenr.
ACITLA power tube may be used with ex-
cellent resulls.

ADJUSTHENT AND OPERATION

When all external connecetions have heen
made to the rveceiver and climinator, and

justed to theie proper values by means of
a high-resistance voltmeter, the receiver is
ready fov testing and adjustment. A mi-
the
speaker when the sccond detectov tube s
tapped. A negative resuit on this test in-
dicates a wiving error in cither the second-
detector circuit or .one of the andio ampli-
ficr-circuits; or else in the main battery
leads.

The adjustinents in the receiver arve very
simple and should not take more than about
five minutes to make. ‘T'he regeneration and
intermediate-frequeney  nentralizing  con-
denseres (€8, C9, C10 and C11) should be
set at maximin eapacity, which will tend
to make all threc stages regencrate. The
adjnstable condensers (C3 and Ct) should
then be adjusted until {he set oscillates,
as indicated Ly a shavp audio-frequency
whistle.  The intermediate-frequency am-
plifice will then he roughly tuned, and the
neutralizing-condenser capacities should he
cut down umtil oscillation ccases.  1f every-
thing has been corvectly done, it shonta now

crophonic ring should be heavd in

Yailure of ihe intermediate-frequency
stages to oscillate is an indication that theve
is an error in 1he wiring of these. If no
signals can be heard after these adjust-
ments have been made, the oscillator and
first-detector wiring shonld be carefully
checked. If incoming signals have strong
heterodyne whistles superimposed upon the
audio frequencey, cither the intermediate-
frequency or the first or sccond detector
stages are oscillating, and the three neutral-
izing condensers v the regeneration con-
denser must he readjusted.

As soon as signals can be tuned in, the
adjustable enndensers (C3 and C4) should
he readjusted wntil signals are reccivea
with maximwm volume.  In mauking this
adjustment the oscillator condenser (C1)
shonld he turned back and forth through
the peak to make sure that all three stages
are actually tuned alike and there is not
a double peak in the intermediate ampli-
fier. The mtermediate-frequency newtraliz-
ing condensers may he accurately adjusted
on signals of any strong Iroadcast station.

The first intermediate stage is adjusted

the “B” and “C” voltages have heen ad-  he possible to tune in stations. with the volmme-control rheostat  turmed
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This shows the arrangement of the apparatus and
the baseboard. 11 is

shields on

recommended that
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the constructor follow, as closely as possible, the ar-
rangement shown here and the dimensions indicated.

.
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| THREE CANS $2,54,ANDS§ AS ABOVE.
TOP LD LOOSE .8OTTOM LI FASTENED
TO BASE BOARD ALL JOINTS SOLOERED.

T 7 TWO CANS 51 AND

0 52 A5 ABOVE.TOP LID

- 15 FASTENED TO THREE
SIDES AS SHOWN, FOURTH

SIDE FORMED WITH SHIELD ON

REAR SIDE OF FRONT PANEL.

CANS AND SHIELD MADE FROM COPPER

SHEET APPROX V2' THICK

F /

— —

The dimensions are here given for making the five shields; three like the left one beiny
needed, and two like the one on the right.

completely ofi, so as to turn out the fila-
ment of that stage. The ncutralizing con-
denser is then adjusted until no signal van
be heard. If any signal can be heard with
the volume rheostat turned off it is a sign
that neutralization is not perfect. The sce-
ond intermecdiate stage is adjusted in a
similar manner; but it is nccessary either
to remove the filament-ballast unit from
that stage or to replace the tube with one
that has becn hurned out.

In order 1o obtain sufficient volume to
make possible these neutralization adjust-
ments, it may he necessary to turn on
second-deteclor regeneration fully, possibly
even to the point of oscillation. If the de-
tector is made to oscillate then the hetero-
dyne whistle may be used in place of modu-
lated signals in making the adjustments.
The first-detector neutralizing condenscr
shonld be adjusted until this stage docs
not oscillate when the tuning condensers
are sct at or near minimum capacity. Os-

cillation of the first dctector results either
in a loud audio-frequency howl or in het-
erodyne whistles on short-wavelength sta-
The

tions. second-dctector regeneration

control (C11) should be set to give as much
volume as possible without any indication
of distortion. After thesc controls have
ance Deen corrcetly adjusted, they need no
further attention.

‘I'he antenna-coupling switch is primarily
for the purpose of adapting the recciver to
acrials of different lengths, and need not
he shifted for ordinary tuning. The 30-
turn tap will he found best for the average
antcnna.

PECULIARITIES OF TIilE SET

1t will be found that the two tuning
condensers do not run exactly together, and
may in fact differ in setting by as wmuch as
ten points over part of the tuning range.
This results from the fact that the oscil-
lator tuning covers the range approximately
inclnded between 1000 and 2000 ke. (as ex-
plained in the fivst part of this article—
Fig. 2, page 1244, May Rano News); where-
ns the fivst detector must cover the broad-
cast band, lving hetween the Jiuits of 450
and 1500 ke.  This disadvantage can he
completely rewmcdied only by a specinlly-
designed condenser.
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Beeause of the variation of insulation
thickness in various makes of wire the tun-
ing condensers may be quite a bit out of
synchronism, and may not cover both ends
of the broadcast band. TFor this reason
three extra turns have been specified in
the design data for the first-detector and
oscilator secondaries. Turns should be
tuken off the top of the first-detector sec-
ondary until the detector tunes just up to
550 ke. (WMAK). Turns should then be
taken off the top of the oscillator sccondary
until the two dials read alike at about 700
ke, (ahbout 58 on the dials), which will give
the best coordination of diul settings over
the whole range. Al these tests should, of
course, be made with the shields in place.

The oscillator stage has been designed so
that it may be used with a 199-type tube
in order to reduce the filament current as
much as possible. A 201-A type may be
uscd in place of the 199, but nothing will
be gained by the change.

Code interference from stations operat-
ing on or near the intermediate frequency
is readily prevented by the employment of
a wave-trap. 'The wave-trap needed for
this purpose is similar to the intermediate-
frequency transformers, but has a single
primary of 40 turns of No. 81 D.S.C. wirc.
The secondary and the tuning condenser
ave identical with those of the interniediate
transformers. The primary of the trap
should be connected in series with the aerial
lead (not necessarily at the set) and the
sccondary tuncd until the interference
ceases. The wave-trap will also cut out
the small anmwount of noise or static at in-
termediate  frequency, which may  scep
through the first detector.

LIST Ol PARTS

A\ complete list of the apparatus cn-
ploved in the construction of the original
madel of the Reich Neutroheterodyne fol-
lows:

One variable condenser, 00014-mf. (C1):

One vaviable condenser, .0005-mf. (C2);

T'wo adjustable condensers, .0003- to .001-
mf. (C3 and C});

One mica fixed condenser, .0003-mf. (('3);

(Continued on page 1382)
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tralizing anc regeneration condensers are mounted as shown;
connections are described on page 1336.
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Developing the Possibilities of a Horn

PRACTICAL article entitled “An
Exponential Horn of Square Cross
Section,” by I H. Millar, Jr.,, ap-
peared in the October, 1927, issue
of Ramio News (page 847); and since that
time a great mauny shects of heaverboard
have, no doubt, been patiently ent, nailed,
glued, and taped to shape, producing in-

expensive but efficient horns for their
constructors.
Another issue of this magazine, for

August, 1927, contained an article “A Loud
Speaker With a Threc-Quarter-Mile IRange,”
I Clinton R. Hanna, which embodied con-
siderable information pertaining to the de-
sign of exponential horns, a subject on
which Mr. Hanna is @ recognized anthority.

Now, assuming that we have made and
ave enjoying onc of the six-foot horns de-
scribed in the first article, and that we are
looking for something clse to try out, let
ns examine the design of our horn in the
light of the article last mentioned; partly
for the information to he obtained and
partly for any hmprovements that may sug-
gest themselves to us.

THE HORN’S LOWEST NOTE

It is found that an exponential horn is
one whose area of cross section doubles,
triples, or multiplics at some other definite
rate, for each foot of Iength; this multi-
plying number or factor is known as -the
rate of expamsion, and is an important
factor in horn design.  Our horn is §4-inch
square at the small end; its area is mu'ti-
plied by some definitc number to obtain the
arvea one foot further down; again hy the
same number to obtain the area at two

Extending the Square Six-Foot Exponential Speaker
to Its Optimum Length—Principles of Its Design

By Chester Schenck

feet from the small end; and so on until,
after the tenth multiplication, the month is
20 inches square.

To cent a long calcwlation short, we will
find hy the use of suitable tables that the
rate of expansion’ in the case of our six-
foot horn is 8.175. That is to say, what-
cver the area of one cross-section of the
horn at any point, one foot further along
its length we will find thé area of the next
cross-scetion to be 8.175 as great.  This
was the principle followed out in design-
ing the horn.  (Its dimensions, given very
minutely, are veprinted heve for the benefit
of readers who have not « copy of the
original article, which is now out of print.
In addition, for the benefit of our readers
who have not «t hand the “logarithmic
tables” wsed by the designers of horns, fia-
wures are added at the end of this article
whereby any reader can work out his own
by simple arithmetic—FEnrron.)

Mvr. Hanna pointed ont that the rate of
cxpansion determines the lowest, or cut-
off, frequency, down to which the horn is
a uniform radiator of tones; and that this
frequency is 64 cveles for a lorn which
doubles its area .for every foot, 32 cycles
for onc increasing half as fast, and 128
cycles for one which multiplies in area
four times per foot. It will he convenient
to determine the cut-off frequency: of our
horn by plotting a cnrve, Fig. 1, on which
rvates of increase are plotted as vertical
distances  (“ordinates”), and cut-off fre-
quencies in eyeles per second as horizontal
distances (“abscissas”). The three cut-off
frequencies given are used to locate the
curve; then a horizontal line is drawn at
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Figs. 2 to 5, in the drawing above, give the necessary details for the construction of the

cctension of the exponential horn.

The data for the horn itself are repected in Fig. 6a

on the opposite page, because the original article is out of print.
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the height or ordinate 8.175, wntil it inter-
seets the curve. Dropping a perpendicutar
from this point to the axis determines the

The crxtension of the cxponential horn is the
tart above the white band near the top; its con
struction §s described here.

cut-off frequency to be about 106 cycles
per second.

It was also stated that, if the diameter of
the month of the horn is made comparable
to one-quarter of the wavelength cor-

.responding to the cut-off frequency, the un-
¥ g q A

desirable resonance of the horn will be very
small. Dividing 1120 (the velncity of sound
in air in fect per second) b, )6 (the cut-
oft frequency) gives 10.56 feet, the length
of a single wave at cut-off frequency, or
126.7 inches. One-quarter of 126.7 inches
is 31.7 inches, which would be the correct
diameter of the mouth of the horn if it
were civeular.  The arca of a circle of
disueter 8L7 inches is 789 square inches,
and the side of the square having the same
arca is just about 28 inches.

LENGTHENING THE HORN

Owr horn should, therefore, have been
extended until it was 28 inches square, in-
stead of 20 inches, to fnlfil these condi-
tions. Possibly that would have made the
horn so long as to be unwicldy; suppose
we find out. A bricf calculation will show
us that the greatest effective length of the

0
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How the cut-off frequency of an exponential liorn
varies as the rate of cxpansion is increased.

horn, when its bell is 28 inches square, will
be 6.5825 fect, or 6 feet 7 inches approxi-
mately. We conclude then that, by adding
7 inches to the length and increasing the
size at the large end to 28 inches square,
the horn should, theoretically at least, show
some improvement over its original per-
formance, cven though it can not reduce
the lower limit of frequency.

After making and using such an exten-
sion, the writer belicves that considerable
bettcrment of the ability of the horn to
handle the various sound-variations smoothly
can be detected. In addition, one has the
satisfaction of knowing that the horn is
more nearly in accord with the theors of
design. Some of the improvement may be
due to stiffening the sides of the horn and
forcing it to take its proper squarc cross
section.

In order that others may make the ex-
periment for themsclves, detailed directions
are here given. Anvone who has the re-
quired space near his radio set may build
and install the extension with a minimum
of effort. (Beforc beginning, however, it
is well to measure the width of any doors
through which the horn may have to be
taken, as therc may not be sufficicnt room
to pass the whole assemhly.)

WHAT 18 A 106-CYCLE NoOTE?

At this point suppose we determine Jjust
what the cut-off frequency of 106 cycles
gains for us in the way of low-note repro-
duction. On page 483 of the November
1927 issue of Rap1o Nkws is printed a chart,
showing the freqnency-ranges of vurious
musical instruments and the hwman voice,
as well as the ranges of somc radio sets
and the orthophonic horn. It will he scen
that the lowest note to he eficicntly handijed
by the horn is the “.\” on the Jowest space
of the bass clef, which is also the lower
limit of the French horn, and practically
the limit of the “orthophonic™ 72-inch.
(Quite appreciable portions of the ranges
of various low-toned instruments are helow
the 106-cycle limit, hut a much longer horn
with a different vate of expansion would,
of comrse, be requived to handle these low
notes perfectlv—and, also, they arc pot
entirely suppressed, even by a shorter horn.

Proceeding with the constructional data:
Fig. 2 shows the dimensions of the four
pieces of beaverboard which ave to be cut
to form the cxtension. A thin strip of
wood, used as a flexible rule and sprung
so that it may be held with one cdge pass-
ing through the points while another per-
son marks along the curved cdge with a
pencil, makes a convenient device for draw-
ing the end curves on the pattern. If the
constructor has saved the remnants of his
original sheet of beaverboard, there will
probably be enough for these picces.

It is a somewhat tedious task to cut the
beaverboard; but a medium-toothed hack-
saw bladc has been found to do good work,
with comparatively little effort. After the
four pieces have been cut they may be
joined as in the original horn, using fine
%-inch brads and 1%4-inch gnmmed tape,
cut in 3-inch lengths to follow -the curve.

MOUNTING THE NEW BELL
For appearance’s sake, a fairly heavy
monlding may be cut and nailed around the
large end of the extension, as the next step
in construction. This is somewhat difficult

This horn is of a type recently popular. Its
“cut-off frequency” s very high, becanse of its
shortness; yet music gets through, cven though
it docs not go so far as if the hors were longer,

to cut so that neat joints are made; and
it may be omntted if desired. However, it
will he more hothersome to add it later.
By heveling a picee of wood to match the
angle of the edge of the asscmbled cexten-
sion, approximately 40 degrees, and using
it to support the mounlding as it is being
sawed in the miter-box (as shown in Figs.
Ja and 3B) a good jobh may be done. The
miter-hox is sct to saw at 45 and 133 de-
grees just as ordinarily required.

For splicing the extension to the horn,
four picces of a soft wood which will not
split casily  (sugar pine being onc such
wood) abont 5/16- or 34-inch thick by 2
inches  wide, are prepared. A line s
marked, lengthwise, down the exact center
of onc side of cach of three of the picces.
Then two of these picees arve nailed on the
outside, and on opposite faces, of the
smaller end of the extension; using the
line on cach picce as a gnide in order to
leave exactly half of the wood projecting
beyond the edge of the beaverhoard.

Glne should he wsed between the wood
and  beaverboard; and  “flat-hcad”  wire
nails, Y- or %;-inch long should he driven
from the inside through the heaverhoard
and wood and clinched smoothly on the out-
side. A heavy hammer, held against the
heads of the nails, will prevent their “back-
ing vip” while the clinching is being done.
Both ends of the pieccs are next cut off
flnsh with the outside surface of the beaver-
board; following the curve slightly, yet
keeping the cut as straight as possible. This
also can be done with the hacksaw blade.
The third marked piece is then nailed across
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one of the remaining sides, using the line
as a guide as before, and sawing its ends
off flush with the outside surface of the
first boards placed. The complete exten-
sion at this stage of construction is shown
by Fig. 4.

Next the horn proper is laid on a table
or hench with its large end projecting over
slightly, and something soft should be placed
under it to avoid injuring the sides of
the horn while the splice is being finished.
The extension is carefully slipped over the
end of the horn from below, using the open
sidc as a gateway. The sides of the horn,
as originally constructed, will be consider-
ably bowed inwardly and must be straight-
ened while being nailed. Begin on the iast
wooden strip placed, and be sure the beaver-
hoard on that side is flattened and cen-
tered carefully before starting to nail.
Glue shonld be used freely, and the sphice
nailed both ways from the center of the
onc side, putting on the fourth wooden strip
last and thus completing the joint.

To cover the ends of the clinched nails,
which otherwise present an unsightly ap-
pearance, 1Y-inch gummed tape may be
used all over the wooden strips, as shown
in Fig. 5, three pieces being required to
cover cach satisfactorily. Another strip of
tape should be nscd to cover the line of
the splice on 1he inside of the horn. One
coat of white shellac on the inside, and two
on the ontside, make a satisfactory finish.
The horn, with its extension as completed
is shown in the picture on page 1842,

(Continued on page 1377)
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The dimensions of the square 6-foot exponen.

tial horn are repeated here, with the 7-inch ews

tension indicated. The sides are cut from a

sheet of twall board (Fig. 6c) and fastened ton
gether as shown in Fig. 6b.
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Glechnical Editor-
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‘The How and Wﬁy of Radio Flter

Zz, Fred H.Canfield

The two large cases contain chokes for use in audio-frequency filters, and the five small ones radio-frequency chokes.

ANY set builders arc of the opin-

jon that radio engineers insert

choke coils and Dby-pass conden-

sers in their circuit designs for
radio reccivers cither for their own amusc-
ment or for the sole purpose of cansing the
public to purchase additional  equipiment
when building sets.  Among radio construc-
tors, therc has circulated the rnmor that
these instruments may be vemoved frem
most circuits without affecting the opera-
tion of the receivers in any way, and some
cxperimenters have proved this “fact,” to
their own satisfaction, at lcast. However,
when poor results are experienced with
such a sect, most- fans think they have se-
lected a poor circuit; and it seldom occurs
to them that the trouble might he corvected
to some extent, at least, hy the use of choke
coils and condensers.

Because of the general misunderstanding
which scems to exist on the subject of choke
coils and hy-pass condensers, the writer
wiil endeavor to show the purpose of these
instruments in .cleetrvical circuits, and, at
the same time, to explain how they may be
used most intelligently in radio receivers.
It is, of course, ridiculous to assnme that
engineers specify apparatns which is not
necessary in reeeiver designs.  Therefore,

i
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A is the complete circuit; B the path taken by

the R.F. current; C, path of the A.F. current,

and D that followed by the battery’s direct
current.

the set builder who considers a part un-
necessary should attempt to find the reason
why it is used before climinating it from
the recciver. If this plan were followed
by everyone, the average home-built receiver
would give much better performance.

A choke coil may be described as a deviee

RFC

o+

E

FIG. 3 J

In order to return as much as possible of R.F.

cncray to coil P for rcgcucration, the choke

RECTis inserted, keeping this current from the
phoucs and battery,

which, when connected in an clectrical cir-
cuit, hinders alternating currents of a cer-
tain frequency or fregnencics from passing
and, at the same time, readily allows dirvcet
enrrent and alternating current of lower
frequencics to pass; it consists of a nun-
her of turns of wire. Choke coils for use
in radio-frequency cireuits are usually of
the air-core type, while andio-frequeney
choke coils almost always have iron cores.

“BY-PASSING” ACTION OF CONDENSERS

By-pass condensers perrorm an exactly
opposite function in a radio receiver. These
may be described as fixed condensers of
standard type, which arc connccted in a
circuit in such a way that currents of onc
frequency ov ixmd of frequencies arc forced
to pass through them; but D.C, and A.C.
of lower frequencies are practically unable
to pass. 'The capacity of the hy-pass con-
denser delermines the frequency of  the
current which it will pass efficiently.  For
cxample, a small condenser (say .001 mf.)
will by-pass only high- or radio-frequency
emrrents; while a large condenser (1.0 mf.)
is needed for audio-frequency circuits.
However, large by-pass condensers will al-
Jow high- (radio-) frequency as well as an-
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dio-frequency currents to pass through
them.

In radio cirenits, choke coils and by-pass
condensers are commonly used together;
i.e., the choke coil is employed to prevent
enrrents of a certain frequency from enter-
ing a civcoit and the by-pass condenser is
used to provide a new path for the ex-
cluded current.  In this way it is possible
to separatec the altevnating- and direct-
current componcents which are present at
the samc time in onc circuit; and it is pos-
sible also to separate the radio-frequency
and audio-frequency components by the
same method.  That portion of a ecircuit
which consists of a choke coil and by-pass
condenscr is known us a “filter.”

A DOURLE-FILTER SYSTEM

A hypothetical diagram (Fig. 1) gives an
cexample of how currents of different fre-
quencies may he separated by means, of
choke coils and hy-pass condensers in com-
bination (filters). In the complete circuit
(A), of this illustration, I.1 is a trans-
former with a primary winding P and a
sccondary winding S; B is a battery; RFC
a radio-frequency choke coil; AFC an audio-
frequency chioke coil; and C1 and C2 arve
bhy-pass condengers, small and large respec-
tively.  In this circuit a current composed
of two different frequencies is induced in
the secondary winding of the transformer
hy the primary winding which, we will say,

=
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! FIG. 2 B e B

Two methods of using R.F. chokes and con-
densers in the plate circuit of a receiver, for
the prevention of interstage coupling.
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is connected to an audio-radio-frequeney
oscillator. Also, the battery B introduces
direct current into the circuit.

The problem is to separate the three dif-
ferent componentis of the current. This is
accomplished by the action of the choke
coils and the by-pass condenscrs. A glance
at the diagram will show that the R.F. com-
ponent of the current cannot pass the R.Y.
choke coil (RFC) and, therefore, is foreced
to go through the hy-pass condenser Cl.
However, direct current cannot pass through
a condenser and the capacity of Cl is so
small that very little A.F. current is ahlc
to follow this path. Therefore, the direct-
current and the A.F.-current components
continue through the circuit until the A.I.
component is impeded by the A.F. choke
coil (AFC). This current is then forced
to pass through the by-pass condenser C2.
As the direct current is not stopped by
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Two methods of using A.F. choke coils aud

condenscrs, is the more wsual, and B one

nsed ichen the plate-supply currcnt is heavy,

to kecp the plate currcut from the trans-
former's primary.

the choke coils, it passes through the coils
and makes its return to the battery via the
only available path.

The circuit action is further analyzed in
detail at B, C and D (Fig. 1), which show
more clearly how the threc different cur-
rents were separated. B is the path of the
R.F. current, which is unable to pass the
R.F. choke coil; C is the path of the AJ.
current, which is unable to pass the AF.
choke coil; and I is the path of the direct
current, which is unable to pass through
the by-pass condensers C1 and C2.

USE OF R.F. CHOKES

Now that the purpose of by-pass con-
densers has been explained, we are ready
to consider the various ways in which choke
coils of various sizes may he used to ad-
vantage with them in radio circuits. As
R.F. and A.F. choke coils are used in differ-
ent parts of the cirenit, the use of the R.F.
choke and by-pass will be explained fivst.

In last montl’s issue of Rapio NEws, it
was pointed out that rvegencration, when
corvectly used, is a great aid in increasing
the sensitivity and selectivity of reccivers.
On the other hand, in circuits where regen-
eration is not required, and where it can-
not be controlled properly, its presence is
sufficient to ruin reception. The same is
true of resistance in a radio receiver; in

F16. 4
—_ _ _

The choke coil RFC and condcuscr C are con-

nected as showen, i order to keep R.F. cur-

rents out of the AF. amplificr, whcre they
would tend to overload the tubces.

|
|
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tuned circuits its existence causes poor re-
sults; whereas, in other parts of the set,
it is nceded to produce a voltage drop for
biasing purposes, to reduce filament cur-
rent, etc.

Coupling is a consideration cqually as
important as regeneration and resistance.
It is essential to the operation of every rc-
ceiver that the varions cireuits he coupled
together; however, the way in which this
is done is often re spnnsxhlc for either the
success or failure of the set. In certain
parts of the circuit the coupling st he
highly efficient, while in others any trace
of coupling canses poor or undesirable re-
sults.  This applies not only to radio-fre-
quency circuits, but also to audio-frequency
and power circenits.  In many cases unde-
sired conpling may be prevented hy a sys-
temn of choke coils and condensers.

CONTROL OF REGENERATION

In order to explain one of the most fre-
quent causes of undesired coupling, and its
vffect upon the operation of a radio receiver,
the writer will refer again to his article,
“Regenevation—What it is and What it
Does,” which appeared on page 1234 of
last montl’s Ravio News. In this article

it is cexplained that regeneration is caused
by coupling hetween the plate and grid cir-
cuits of a vacuum tube; as such coupling
makes it passible for plate-circuit energy
to be returned to the grid cirenit and to be
This coupling may

re-amplified excessively.

|

Above are two groups of condensers of high capacity. Those in the upper row are

suitoble for use as A.F. hy-passes.

of the receiver.
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be effected hy the use of either condensers,
inductors or resistors; but in all cases the
effects upon the receiver are shuilar.

A limited amount of regencration in a
receiver is beneficial; for it tends to reducc
the “effective resistance” of the circuit, and
also improves the sclectivity and sensitivity
Howevcr, if the regenera-
tion is not properly controlled, the results
are unsatisfactory. Where too much regen-
eration is present, the set is unstable in
operation and is apt to enter a state of
sustained oscillation, on the least provoca-
tion. This ruins the utility of a set for
the reception of broadcast programs; as
speech or music becomes hadly distorted.

In designing receivers, engineers have
provided many ways for controlling and
limiting regeneration. In some systems,i
cnergy is fed from the plate circuit to the
grid circuit with the phase of the current
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FIG 6

Chokes and condensers also keep plate supply

from the loud spcaker’s windings, as shown

abozve. and B show an ordinary amplifier
and C is for a push-pull system,

reversed, so that it neutralizes any normal
feed-back current which may exist. In other
systems, resistors are connected in the grid
circuit of cach tube to overcome regenera-
tion, or other means are employed to reduce

:‘i

Those in the lower row are of types suitable for

power filters.
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the efficiency of the circuit. Shielding, au-
tomatic coupling-variation and  grid-bias
coutrol are still other processes which are
employed for limiting regeneration.

A fact which puzzles many experimenters
is that a radio receiver nay perform ex-
cellently in one location, but give very poor
results when it is connected to other bat-
teries or a socket-powcr unit in another lo-
cation. Some Ppersons arve inclined to blame
the new location for the trouble but, in a
majority of cases, it will be found that the
new batteries ov the power unit arve re-
sponsible. An examination of the circuits
of most receivers will show that the same

{iic
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How chokes and  condensers are used in a
power-supply unit to smooth out the “ripples”
in the rectified citrrent.

sourcc of power is used to provide po-
tential to the plates of all the tubes. As
there is a certain amount of resistance in
the batteries or power unit, the various
civcuits of the set uve linked together Ly a
form of resistance coupling; and, as a re-
sult, feed-back takes place and regenera-
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the usual method; with the choke coil RFC
connected in series with the “B+4-"” supply
wire to the primary of the R.F. trans-
former; and the by-pass condenser C con-
nected between the filament circuit and the
“B4" side of the R.F. transformer pri-
ary. Diagram B shows the use of the choke
coil in a ehunt -feed circuit; by this arrange-
ment the “B” power is delivered directly to
the plate of the tube through the choke coil
and the R.F. encrgy is transferred from
the plate to the following transformer prim-
ary through the by-pass condenser. DBoth
circuits give approximately the same ve-
sults and, in cach case, the choke coil pre-
vents the R.F. current from entcring the

In the above illustration

arc showen wvarious types
of fixed condenscrs which
may be uscd in filter cir-

cuits as R.F. by-passcs.
In Fig. 7, at the right,
the coils marked L and
L1 are audiofrequency
choke coils, which arc em-
ploycd umcad of trans:
formers i an impedance-
capacity - coupled  aundio -
frequency amplifier. The
condenser C transfers the
energy from the plate of
one fube tu the yrid of L
the following one; the

chokes being in the cir-
cuit to retain the 4

impulses, yet supply the
needed toltages to  the

L
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grids and plutcs.

tion and somctimes strong oscillation is
produced.

CHOKES IN ‘THE PLATE LEADS

One of the most important uses of R.F.
choke coils is to prevent interstage coupling
which might take place through the “B"
powcer-supply device. These choke coils not
only tend to make the operation of the re-
ceiver more stable by preventing fced-back,
but they.often improve the selectivity of
the set by preventing the long “B” supply
wires from acting in the capacity of acrials.
When the “B” batteries are new the ad-
vantage of the choke coils may not be very
apparent; but, where socket-power units or
old batteries are nsed for the “B” supply,
the judicious use of choke coils und by-pass
condensers  will often grcatly “improve
results.

Iig. 2 shows how the coils and condensers
should be connected with the “B” supply
wires of an R.F. stage. Diagram .\ shows

“B” supply wires; while the by-pass con-
denscr provides a path for the R.F. signal
to go directly from the plate of the tube,
through the transformner and thus reach the
filament of the next tube.

In this illustration, the chokc coil anl
condenser are used to prevent coupling.
However, there are other circuits which
require choke coils to create coupling. An
excellent example of this is in the Rcinartz
circuit, shown in Fig. 3. In this circuit, in
order to obtain regeneration, it is neces-
sary that the R.F. energy in thc plate cir-
cuit of the detector should be fed back to
the grid circuit throngh the plate coil P
of the coupler and the regeneration con-
denser C; therefore, the purpose of the
choke coil RFC is to prevent the energy
from going through the hcaflphones and
“B” battery. In this case the hy-pass con-
denser (C) is variable, as it is used to con-
trol the amount of feced-hack.

(Continued on page 1366)
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In a tuned-radio-frequency receiver of the type
shown here, both R.F. and A.F. filters can be used to

great advantage.
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Three of each will be seen in the
schemalic diagram above, one after each of the tubes.

dy
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A New Screen-Grid Tube

A BRITISH patent (No. 282,150) was re-
cently granted to the well-known en-
gineer, Capt. H. J. Round, for a further
development &f the screen-grid principle.
The “space-charge” functioning of the
screen-grid of a tube improves its charac-
teristic, but has the disadvantage of the
flow of current caused by the positive charge
on this element.

In the new design, this is sought to be
overcome by making the space-charge grid
out of one very fine wire, similar in shape
to the filament, and directly between it and
the control-grid. The introduction of this
vlement causes the consumption of very
little current.

The illustration shows a type of screen-
grid tubes which has bheen developed in
England; in the center is the W-shaped
{ilament F, while the space-charge grid G,
of exactly similar shape, is betwecn the
former and the controi grid C. S is a
screen-grid of metallic gauze fixed to a

,l RI'IA'I')I'}RS desiring further infor- '
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Compiled by Philip S. McLean®

cylindrical rim R; while the disc-shaped
plate of this tube is concealed hehind S, 1t
will be seen that we have here a five-
element tube. The development of tubes in
urope has been toward more diverse types
and operating conditions than in America.
(This patent is not available from the U. 8.
Patent Office.)

mation concerning any of the de-

, vices described briefly on this page, |
may obtain copiez of the complete
patent papers from the Superintend- |

‘ ent of Documents, Government Print- '
ing Office, Washington, D. C. In
ordering, merely give the number of ‘
the patent, and send ten centr in coin I

|
|
i
!
|

or money order (no stamps!) for each
copy. : |

1

Wavetraps in Transmitting
Circuits

HIS invention is the Insertion, in the
grid circuits of oscillator tubes gener-
ating R.F. currents, of tuned frequency fif-
ters for the purpose of adjusting the phase
relation between the grid potential and the
plate current; and thereby, it is claimed,
recucing the value of the necessary R.F.
voltage on the grids. ‘The fundamental fre-
queney of the filter circuits should he ap-
proximately that at which “parasitic cur-
rents” tend to occur in the paraltel grid
civcuits, sdthough the inventor states that
experimnent has shown that it is not critical.
This invention is relied uwpon to increase
cfficiency and stabilize the output of three-
clement-tube oscillators, particularly in the
case of thosc operating at the shorter wave-
lengths (higher frequencies). 1t is designed
to obviate the need often found for an un-
desirably  high value
of indnctance in the
grid cireuits which, in
turn, canses unduly
high  voltages  and
takes  the operation
wmstable.
(Patent No. 1,656,-
098, issued Janunary
10, 1928.)

The diagrams on this
paye, taken from the par-
tent  papers iwhose num-
bers they bear, illustratc

the fundamental principles
claimed by the inveutors.

No.1,656,098

* Patent Attorney, New York, N, V.
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A One-Way Aerial

O overcome the tendency of the loop
antenna to receive with equal sensitivity
in two directions—that of the desired sig-

nal and that directly opposite—as well as
to climinate the same ambiguity in loop-
compass readings, is the purpose of this
invention, which combines a vertical aerial
with two loops fixed, as shown in the dia-
grant, on a vertical pivot. The combination
of the uniforin all-around receptive char-
acteristics of the vertical aerial with that
of ihe Joops results in a system which

. climinates or reduces the cffect of impulses

from the direction opposite to that in which
rcception is desired. The second of the two

loops is inductively independent of the first,
Yet coupled in cnergy-transfer relationship
with the antenna path of the vertical aerial.

(This is a re-issued patent, No. 16,831,
dated December 27, 1927.)

Radio Clock Regulation
Automatic

ASY.\'(.‘HRUNIZING svstem tor cov-
recting clocks automatically by time
signals fromt NAA, or other radio stations
hroadeasting such in a regular code form on
a fixed frequency at certain hours, is the
subject of this patent, which continues the
development of previous inventions from
the same source.

The regulating impulses are received
through a standard radio set, which may be

(Continued on page 1380)
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A group of heavy-duty resistors, of the type needed for t'ol!a]gedividing
cireuits in poweer wnils, are shotew in the above picture. 13

ost of the

Kadio News for June. 1928

resistors are of the twire-wound type, and some are tapped so that
varions values of resistance may be obtained from a single component.

Applying Ohm’s Law to Radio Apparatus

NE important cause of the poor
results. too often obtained from
home-matle recciving and  power
cquipment, is the unfamiliarity of
the average experimenter with Ohm's Law.
This fundanmentual electrical rule is applic-

Simple Rules for Computing the Values of Resistors
Needed to Regulate the Direct-Current Supply
to Receiver and Power-Unit Components

By Fred H. Canfield

able to every electrical circuit; and there-
fore to every clectrical pavt of a radio
receiver or a current-supply unit.

While many electrical studies demand a
mathematical education of the very highest
order, fortunately Ohlw's Law is very sim-
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“Ohm's Law" formulas are essential when designing a resistor bank for the voltage-dividing

circuit of a “B

posver-supply unit.  The cxact valucs of the various resistor units may be readily

computed, if the currcut required by each of the tubes of the recciver, and the output avaidable
from the pever unit, are known. The formulas are given and illustrated in this article.
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ple, and common-school arithimetic (ordi-
nary multiplication and division) is suffi-
cient to work out problemns which may arise
under it. It may he stated forward or
backward; and in its three formulas, will
give the rules: (1) for determining the
voltage ‘“applied to” or *“across,” or
“dropped in” a circuit when both the flow
of current and the resistance in the cir-
cuit are known; (2) for dectermining the
flow of current when both the voltage and
the resistance are known; and (8) for
determining the resistance when both the
voltage and the current flow are known.

In every mail Rapio News receives from
readers many questions which the latter
conld easily answer for themselves with less
trouble and delay, hy a moment’s applica-
tion of Ohm’s Law. For example, one let-
ter inquirves the proper size of a rheostat
to control the filament currvent of three
201A-type tubes in the R.K. stages of a
receiver; another asks data on the neces-
sary resistance values of the units in a
voltage-divider for usc with a “B” socket-
power unit whose output is 180 volts. In
each case, the sct builder should be able
to find the answer quickly without having
to write for it; and in each case it is
easy to prove the answer and determine
that it is correct.

O1M’S LAW

Before giving illustrations of the solutions
of problems, it is necessary to state the
fundamental principle; this is the discovery
of Professor Georg Simon Ohm, a German
scientist, and was announced as long ago as
1826. (It may be said that, while its appli-
cation is general, to alternating as well as
direct currents, the presence of induclance
and capacity complicates the prohlems of
alternating-current circuits by changing
the apparent resistance with every change
of frequency; while, in a direct-current cir-
cuit, the resistance vemains the same so

£


www.americanradiohistory.com

(Al

Radio News for June, 1928

Iong as there is no actual change in the
elements of the resistors, conductors and in-
sulators.) This is Ohi’s Law, and is true
of every electrical circuit:

The voltage (or potential difference) ex-
isting in an electrical circuit is equal to
the product of the current passing through
the circuit by the resistunce in the circuit.

As the potential is expressed in volts,
the current in amperes, and the resistance in
ohms, we may say that the voltage equals
the product of the amperez by the ohms.
This is written as our first formula:

E=IxR (1)

Rl

%

Fi

(2]

.1

L

This diagram shows the laboratory sct-up uscd
for measuring the rvesistances of circuils or
instriuments.

14, in electrical cnginecering, signifies volt-
age (“Electromotive Force”); 1 stands for
current (“Intensity”) and R for resistance.

The above formula (1) is useful when
we wish to know the voltage, and know
the current and the resistance in the circuit.
1t is used, for instance, to convert a milli-
ammeter into a voltwweter. A resistance of
1,000 ohms in series with the ammeter does
this; for each one one-thousandth of an
ampere passing through a resistance of
1,000 ohms in series with the meter does
diffcrence to exist between its two ends,
as the formula above indicates.

We may turn this formula backwards in
two ways. 'To determinc the current when
the applied voltage and the resistance are
known, we use it in this form: current
cquals voltage divided Dby vesistance, or
amperes equal volts divided by ohms. llere
is the second Ohm’s Law formula:

B
I=— (2)
R
An electrical fuse exemplifies this rule;
when the voltage becomes too high, the cur-
rent increascs accordingly and burns out
the fuse.

Or, supposing that we know both the
voltage and the amperage, we can deter-
mine the resistance by dividing current into
voltage: ohms equal wolts over amperes.
‘T'his is the third formula:

I
R=— (3
I
An instrueent  wutilizing  this  principle is
pictured on page 1225 of Rano News for
May.

A TEST 1iOOK-UP

In the laboratory, the most frequent use
of Ohm’'s J.aw is for measuring the resist-
ance of circuits or instruments. Fig. 1
illustrates the circuit used for this purpose:
in this case R is the resistance to be meas-
ured, V is the voltmeter which measures
the potential or wvoltage across R, and A
the ammeter measuring the current flowing
in the circuit. B is a battery which pro-
vides the cuvrent, and R1 represents all
other resistance in the battery circuit, such
as that of wires, connections, etc., and even
of the battery itself.

T'o illustrate how Olm's Law is used,
practical values will be given for the volt-
age and the current in the circuit of Fig.
1. If E (the voltage) is equal to 9 volts
and I (the current) is equal to 0.5 amperes,
then the resistance is equal to 9 divided by
0.5, or 18 ohms, by formula (3). (To divide
by a decimal fraction, of course, the easiest
way is to add to the number divided as
many ciphers as there arc figures pointed
off in the fraction, and consider the frac-
tion as a whole number; 90 divided by 5
is 18.)

Another use of Ohm'’s Law in a labora-
tory is to measure the voltage in a circuit
when a voltmeter is not available. In this
case we will say that R, the resistance, is
known to be 15 ohms, and that the current
has heen found to be 3 amperes. ‘Then,
according to formula (1), the voltage is
equal to 15 multiplied by 3, or 45 volts.

The third use of Ohm's Law is to meas-
nre the current passing in a civcuit when
the resistance and the voltage are known.
Yor this example, let the potential be 30
volts and the resistance 3 ohms. ‘I'hen, by
substituting these values in formula (2),
it will be found that the current is equal to
30 divided by 5, or 6 ampeves.
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IN THE “A” cIrcurt

A practical way in which the set builder
may use the formulas will now be con-
sidered. For an example, let us compute
the proper resistance for a volume-control
rheostat. Fig. 2 shows the circuit which
will be used. V1, V2 and V3 are the three
R.F. tubes of the set; their filaments are
connected for parallel operation. 1B is a
six-volt storage hattery, Rl is the volume-
control rheostat and R2 is a fixed resistor
connected in series with R1. It is the pur-
pose of R2 to prevent the voltage applied
to the filaments of the tubes from exceed-
ing 5; which is the maximwmn that should
be used for operating 201A-type tubes.

The first step for the set constructor is
to learn the resistance of the three tube
filaments when connected in parallel. From
the manufacturers’ operating instructions it
will be found that each tube, when oper-
ating at a potential of 5 volts, draws a
current of 0.25-ampere from the battery;
therefore, three tubes connected in parallel
draw 0.75-ampere at 5 volts. . By substitut-
ing these values in formula (3), it will be
found the resistance of the three-tube fila-
ments when connected in parallel is equal

m@
@d
:z_.L

lee correct walues for the filament-control
resistors (R1 and R2) may be calculated from
the third Ohm's Laiv formula, given above.

to 5 divided by 0.75, or 6.6 ohms. ‘The
next step is to find the tofal resistance
necessary in the circuit when a current of
0.75-ampcre is flowing. ‘This may he dis-
covered by using the same formula; the
voltage of the battery is 6 volts and this
must be divided by the current, 0.75-ampere.
By solving the formula, the total resistance
will be found to be 8 olins.

An cxamination of Fig. 2 will show that
the total resistance of the circuit, when a

(Continued on page 1358)

This picture illustrates the design of a wumber of different types of
variable resistors. The units shown have different resistance values;
the lower for use in filament circuits and the higher for toltage- -divid-

www americanradiohistorv com

ing circuits., The three types most frequently med are shown; namely,
weire. 2cound, carhon-compression, and carbon- steip. ANl three types are
available in any desired value up to 50,000 ohms.
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What Our Readers Think Of Our New Policy

MORE COIL DATA WANTED

Editor, Rap1o News:

My copy of Ravto News rcached me today. I
h:ve read with inuch pleasure your reversal of pol-
icy. It is all the more strange becausc of the fact
that Radio, published in San Francisco, voices the

same policy in an editorial
| in the current issne.

l There is no gainsaying
the fact that all of the radio
journals have neglected the

‘ great army of radio fans

and gonc over almost en:
tirely to the manufacturers

Y of radio sets and parts. I
- 3: presume I have one of the

%~ | most complete sets of radio
catalogs in the city; it
stacks up nearly five feet high in a corner of my
laboratory.

A case in point is the Browning-Drake. I have
seen it described at great length in three different
journals, Omue would think it was the very acme
of perfection. Tt is a very good little sct for four
or five hundred miles, but compared to a good five-
tube neutrodyne, it is absolutely worthless; mine
now rests safe in the junk pile. As f{ar as the
neutrodyne is concerned, you will go a long ways
to find its equal.

You will remember the hue and cry which was
raised two years ago about singlecontrol. T lcave
it to you as to who started it and why: anyway, the
radio journals put it over. 1 will admit that Rapro
NEws has done better by us than any of the other
magazines. You bave given us a lot of coil and
condenser constants, and T hope you will kecp it up,

A subscriber asked the editor of Popular Radio
why he did not give his readers more technical and
descriptive articles and fewcr descriptions of manu.
factured sets. The rcply was that we had QST,
and that was 4nough. A British correspondent
asked Popular Radio for the coil constants of the
LC26. The reply was that not many amateurs had
the ability to wind a coil with the cxactuess re-
quired. Ye Gods, what a slam! My hoy can wind
a few coils on an oatmeal box and hring in any
station on the Pacific coast. If it were a question
of winding coils for a R.I°. amplifier to he uscd
with a gang condenser, there might have been some
excuse for this. Mr. Cockaday rcferred all in-
quiries to the Precision Coil Company of New
York City, whose pricc for tbe coils was $3.50. 1
fell for this too—and now Mr. Cockaday's coils are
also in the junk pile.

Mr. Gernshack, owners of radio scts are what
make broadcasting possible, and all we want is a
journal that recognizes this and gives us somc
consideration. As your correspondent from Tos
Angeles says, we don’t need catalogs; we get all of
them we need for nothing. \We need technical ar.
icles for the advauced amateurs. articles for the
beginner. We need to he told which end of a coil
is the grid and which end the filament end. We
need to be told the effect of winding the primary
on onc end of the secondary or in the middle or
scparated from the end of the sccondary. We need
to he told how many turns of different sizes of
wire are necessary on a 2-inch form, on a 2%-inch
form, or a 3-inch form to tunc over the broadcast
band with a .00035- or .0005-mf. condcuser. Also,
the cflect when the same coil is placed in a shield.
I had to find out this when I placed my cois in
your Peridyne shields, aud discovered that 468
meters was as high as I could tunec.

MaxwerL ITamiLToON,
Porterville, Calif.

A SYSTEMATIC STUDENT

Editor, Rapto NEws:

1 have just read your April editorial. I have
read your magazine regularly for several years, hut
I have never subscribed.

- ~——=l  The two rcasous for this

f may interest you as the

publisher, but I ask you to
iread them as cditor. The
oV “outsider” impression you
.Ut speak of has leen very
w.: strong. Not that it made
Ta |l any difference to me how
much money you made, but

! it did scem as though. the

———— radio magazines existed

primarily as an indirect ad-

vertising medium. This impression, of course, is
not about Rapto NEws alone, but included all the
other generally.seen + 1gazines; even Radio Engi-
neering, to which I rather accidentally suhscribed

several ‘years ago. The continuous flow of ‘‘best-
evers’” hecame *Wolf, Wolf.”

Yet the reason I couatinued to read radio maga-
zines was that I wanted to lcarn more about radio.
And so I did uot subscrihc: 1 bought tivo copics
second-hand as soon as available, at 10c ecach. 1
took out the staples, cut out the articles which
seemed, to me, to contain radio facts and punched
them for a three-ring binder (letter size). Then [
laboriously thumbed “Standards Circular No. 138,”
and got the index number as nearly right as [
could. 1 bought two copics simply hecause so miny

&%
%
B

UDGING from the quantity of mail

which has been pouring into our office,
the change in the editorial policy of
RADIO NEWS, announced on the edi-
torial page of the April number, has met
with the widespread approval of our read-
ers. A few typical letters are printed on
this page.

The editors are anxious to obtain as
many expressions of opinion as possible;
as these will enable them to choose ma-
terial for the magazine which will be of
the greatest interest. Readers who have
not yet filled out and mailed in the voting
ballot, on page 1275 of the May number,
are therefore urged to do so immediately.

of the articles to be saved overlapped, requiring a
sadly large amount of time, scissors, and pastc.
Thus 1 have slowly got somc dope together wherc
I can find it under rational radio headings; and
study it in what time is left, and add to it prop-
crly when more comes to hand. “Lefax” saw the
light in 1927, I suhscribed. Now, Mr. Editor,
have I heen a lone plodder in my effort to accu-
mulate radio information? T am no cnginecr, but
only a ‘general reader’” who owns a couple of
B.C.1L.. sets, old ones at that.

All articles and “items” should carry somewhere
in their title their correct *“‘Dewey” number. The
Eunglish magazine, Experimental W'ircless, does that
much, as you know. The secoud thing to do is not
so easy. Diut some head work hy the sct-up man
might make it possible to “lack™ and separate the
news from the fact type of article, so that one
copy of the magazinc would do for filing purposes.
T.ct me look in this April number: I've opened to
page 1126. Well, now, wouldn’t it he better to put
page 1123 where page 1125 is, so that both the
tube article and the S.W. article conld be taken
out for filing? Radio Broadcast does this in a
half-hearted way, but does not print the Dewey
numbers hecuuse “‘they feel it is not of wide ¢nough
interest to thcir readers”; yct it does give space
to admirable. wumbered summaries of radio peri-
odical articles. Joux WEake,

1558 Aassachusetts Ave,,
Cambridge, Mass.

(Mr. Icarc’s suggestion about “making up”
Ravio NEws so that one article may be saved in.
tact withont spoiling the first page of the following
article is a good onc; but wunfortunately mechanical
difficultics make it practically impossible for us to
follow it faithfnlly every month. Nor is the
“De:vey” system understood by one in a hundred
of our readers. Iu the particular case of the
short-wcave receiver onr correspondeut mentions, e
might remind him that he can obtain complete, full-
size blueprints covering the coustruction of this sct
by merely asking for them and sending fen ccuts
in stamps to cover the cost of mailing.—EDITOR,)

DISTRUSTS COMMERCIAL ENGINEERS

Lditor, Rapto News:

I have just purchascd the April number of Rapio
News and. after reading your frank editorial, I
have decided to give you my subscription for a
year, heginning with the May issue.

I will be as frank as you and say that, while T
have been buying Rapio News from the newsstands
for years, there have been many times when I was
thoroughly disgusted with it, and swore I would
never buy another copy; but fear that I might iniss
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something has kept me in occasional touch with it.
There are three suggestions I would like to make:
(1) Eliminate the colored (rotogravure) shects—
at least the full page of the artists. These doubt-
less cost more than the regular sheets, and I don’t
think they get you anything, DPersonally, I don't
care for them, and pay them no attention.
(2) 1If your writers are
connected  with  manufac.}
turing or sclling concerns,
do not show that informa.
tion. The public reads he-
tween the lines (if at all) ﬂf;'\;,‘,
awd lays off. I gramt you [ Al
that persons so comuected L. &

are move capable of putting | % % g |
out real articles than most} - /#
amateurs arc; but just nowl_ A v

they are on trial, with the
circumstances already against them.

(3) Give the amateur a little more attention. He
has just been recognized hy the whole world, and
he must be reckoned with. DBesides, he is far tnore
interested in radio than the average B.C.L.

The whole radio game as we have had it for the
past few years is at its turning point and the
magazine that comes clean with its readers will
weather the storm.  If you live up to the edi-
torial mentioned, I sce no reason why you can’t
continue to hoast of radio’s greatest magazine.

M. B. DreNNEN,
510 St. Charles Ave., Birmingham, Ala.

DIAGNOSIS AND PRESCRIPTION

Editor, Rabio News:

You were kind cnough to write me in response
to a little note of mine written when my subscrip.
tion to Rap1o News expircd. You state the edi-
torial policy of Rapio News has heen radically
changed with regard to the publishing of “inspired™
constructional articles. (Dr. Chase, whose letter
was printed as part of the editorial on page 1097
of the April mwmber, was informed of our change
in policy before the magazine appeared.—Epitor.)

As a lone, and for all 1 know, a peculiar, reader,

“my views and desires in radioc magazine reading

arc of small valic. T realize also that 1 know
nothing of the business end or prohlems of your
business. My inpression is that the burden of ex-
pense falls on the advertiser; but that the rates he
pays are detcrmined by ilie number of subscribers,
or the circulation. It would thereforc seem to me
an cxccllent idea to so edit your magazine that most
“radio fans” would be rcaders. To me it seems
that radio ‘editors in general assume that radio fans
are mentally poor and morons. They publish an
article on how to ‘‘construct” the “XYZ” receiver,
but the article is not a constructional article. It
calls merely for the assembly of the manufactured
radio parts of the “XYZ” company—which, of
course, “inspired” the article. The finished set may
be good, bad ar indifferent. Of what educational
value is such an article? Ilow much reliance can
be placed on the description contained in the ar.
ticle of the “XYZ" set’s selectivity and sensitivity?
None at all, naturally. Such articles prostitute a
magazine, causc its readers to distrust it, and do
not really do justice to the “XYZ" products.

1 am a physician, and radio is my hobby.
Naturally, I know many “hams,” “B.C.L.s,” and
“fans,”” to whom I have talked. All appear to be
disgusted with the radio magazines now on the mar-
ket hecause of thesc ‘inspired” articles and the
paucity of real radio educational articles. From
my little viewpoint, I believe a radio magazine that
would publish sound and trustworthy articles of
educational value on radic (and I don’t mean highly
technical, either), together with a section on “Trous
ble Shoating,” “Questions and Answers,” “Book
Review,” and construction articles that describe the
home coustruction of parts -
as well as the assembly,
could not help but have a
large circle of readers; the ¥
size of the circle being di- £
rectly proportional to the
trustworthiness aud value |
of the articles printed. Any
widely-read magazine should
not lack advertisers. I be-
lieve that when you betray
and belittle your readers
you are killing the goose that lays the golden egg,
even though the advertisers are the financial back-
bone of the publishing business,
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I have not found among my friends any who are
interested in the pictures or studio articles such as
you publish, or in fiction stories, or other material
that to me appears expensive and irrelevant. Give
us the meat of the radio game—the how and the
why of the whistle and the howl. I would enjoy
an article on how to make an audio transformer or
a battery charger or a vacuum tube, even though
I never tried to actually make the article myself.
In the end, cspecially if I did try it, I would have
a lot of respect for the manufactured article and
would undoubtedly purchase one manufactured, per-
haps by your advertiser. Do such articles hurt the
radio trade? I don’t believe it. All radio maga-
zines begrudge space to the “Questlon and Answer”
department; hut I believe this is one of the most
interesting sectious and should be given more liberal
treatment. Most people read that section first.
Why? Wecause they thirst tor knowledge,

I will mail you a copy of the Journal of the
American Medical Association if you say the word.
Here is a trustworthy magazine devoted to its read-
ers. You won't find any articles lauding the use of
Parke, Davis or Sharp & Dohme, or somc other
pill or article. The material is the “‘meat’® of the
experiences of carnest seekers of knowledge, No ad-
vertiser gets the slightest consideration in any of the
articles. No trade names are mentioned. It is all
“trouble shooting” and educational.

Frank H. Cuasg, M.D.,

2362 H'. 21st St., Los -Angeles, Calif.

APPROVES FREE BLUE PRINTS (MOST DOY)

Lditor, Rap1o NEws:

ITad you not changed your policy, 1 would have
changed to another maga-
zine,

Ilow often I have
wished for the number of
turns of coils, the capaci-
tics of fixed condenscrs,
ctc.. instead of makers’
product-names!

A very few of your
readers are capable of
building the new A.C,
sets.  Therefore, it is a
wise move to describe sets
they can build from parts which are easily ohtain-
able and to accept advertisements for finished prod-
ucts in your regular advertising columns,

The blueprints at 10 cents each will be accept-
able to many who, like myself, would prefer the
Llueprints to build from, irrespective of the fact
that they show manufacturers’ names for specified
parts. ITeNrY WEeNZEL,

81 Keap Street,
Brooklyn, N, Y.

SHORT-WAVE DATA DESIRED
I certainly approve of your new policy of not
boosting any article by the manufacturer’s name.
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However, if the piece of apparatus used is in any
way unusual, a mmute description of its construc.
tion should be given,

I also thoroughly approve of your recent attitude
of adding what might be called a short-wave de.
partment. There are thousands in the country who
have a B.C. set in their home, and in the basement
or attic a “ham’ station.

J. G. WiLsourNE,
Birmingham, Alabama.

BUT THERE ARE FEW MATHEMATICIANS
Iditor, Rap1o News:

1 wnsh to take this opportunity of commending
your new policy. For the past year or more you
have published more radio junk than ever before.

Personally, 1 think your journal would do much
better if it featured more technical articles of a
semi-scientific and mathematical turn and not so
much material of a purely pictorial and amusement
value, WiLriam E. Munroe, M.D.,

303 Alexander Street,
Rochester, N, Y.

FROM A DX LISTENER
Editor, Rabio News:

I wish to compliment you upon your statement
of a changed policy for Rapio News, For several
months I had been disgusted with the policy of

(Continued on page 1353)

List of Broadcast Stations in the United States

(Continued from page 1318)

= e
- - - = I~ - I w =
Radio #f 52| Radio et §& | Radio ¢t 52 | Radio st 52
Call EROADCAST STA. a% 3§ Call BROADCAST STA. s 3% Cali BROADCAST STA. =y 3% 1 Cali  BROADCAST STA. s¢ 33
Letter Location 2s &= I Letter Location 22 2% || Letter Location 2s g% Letters Location s &2
~ ~ ~ ~ ~ ~ - -
WIBU ILewishurg, Pa,. ..., ., 214 }00 | WLIT  Philadeiphia, Pa. ... .. 405 500 | WNOX Knoxville, Tenn...... 265 1000 WRHM Mlnneapolls. Minn... 261 1000
WIBW New Orleans, a.\. )] 238 30| WLOE Chelses, Mass. ... .. 00 Greensboro, N. C.0 10 221 250 | Wi W 273 500
WIBY Gadsden, Ala.. . 234 501 WLS tChicago .. .. .. .. New York, N. Y...... 526 500 WRK Hamllmn Ohjo. .. ... 205 100
WIBZ - Chicago Helghw . 208 100! WLSI See WDWF San Anto nlo Tex... 80 5000 WRMU New York,N.Y, {port.) 201 100
wiJD Moosehenn m *+366 1000 | WLTH Brooklyn N Y....... Lawrenceburg, Tenn. . 240 500 (2XAO, ship, 105.9 meters, 100 wa u)
WIKS o 232 500 | WLTS Chicago I ., .. 484 Trenton, N. J........ 4 500 ’ WRNY Q\Iew York, N. Y.. 326
WIR- WCX t ac, . 441 5000 | WLW 1cmc nnau Ohio 428 5000 elby, Ohio pormblc) 04 10 (Also 30.91 melers. 500 wan.s)
(Also 32 meters. 75 wat, g i (Also 52.02-49.96 meters 200 watts) | WOBT Union City. Tenn 15 WRR Dallas, Tex.
wiz INew York, N. Y....**454 30,000 | WLWL 1Kearny N.J. . 3 5000 | WOBU Charleston W, Va 0o & o, WRRS Racine, Wls
(3XL, 59.96 meters, 30 k.w. ) WMAC Cazcnovia, N, 225 500 | woc Davenport, Iowa. .. .. 75 5000 | WRSY Bay Shore,
WKAQ Juan, Porto Rlco 22 500 WMAF So. Dartmouth 428 500, WOCL Jamestow! "\ Y..... 224 23 | WRUF Galinesville, Fla.
WKA East Lansing, Mlch 78 +500 | WMAK *Martinsville, 1 545 750 | WODA Paterson, N, 94 1 WRVA Richmond, Va..
WKAV  Laconia, N, 24 50| WMAL Washington, D 242 500 | wol Ames, Towa. 265 *1000 | WSAI Cincinnati, Ohlo
WKBB Joliet, Ill.. ... 216 150 WMAN Columbus, Oht 5 WOK See WMBE WSAJ rove City,
WKBC Blrmlnglmm Ala .. 219 10| WMAQ *Chicago, JIl. *447 *2500 | WOKO Beacon, N. Y, ] 500 | WSAN  Allentown, Pa
WKBE Webster, Iass 29 100 WMAY St Louls, Mo 234 100 | WOKT Rochester, N, 1 500 | WSAR  Fall River, Mass......
WKBF Indignapolis, 52 250 | WMAZ Macon. Ga, 270 500 100 | WSAX Chicago, I
WKBG Chicago, I, (pormble) 01 100 | WMBA wport, R ) 204 1 500 | WSAZ Huntington,
WKBH La Crosse, Wis........ 20 500 | WMBB 1Chl(,ag0. 10, .. 252 5000 [ 500 | WSB Atlanta,
WKB1 Chicago, .. .. 216 50| WMBC Detroit, Mich.... ... 44 100 . 500 | WSBC Chicago, Ill, .
WHKBL Monrae, Mich,. ... . 205 15| WMBD Peoria Belghts. m.... 205 250 earny, e 5 WSBF  8t. Louis, Mo
WKBN Youngsmwn Ohijo. . 14 50 | WMBE 8t, Paul, Mion, ,..... 08 10 65.4 meters, 50 watts) WSBT South Bend, In
WKBO Jersey City, N, J...... 219 500 | WMBF Miami Bencl\ Fln .. 384 500 | WORD tBatavia, IN......... 5000 ' WSDA WSG .
WKBP Battle (‘reek \Ilch 213 50 | WMBG Richmond, Va 0 5 WOSs Jefterson Clty, Mo.,.. 42 WSEA Portsmouth Va.
WKBQ New York, N. 19 500} WMBH Jopiin, Mo..... oag 4 100 | WOW Omaha, Nebr......... 50 1)000 WSGH Brooklyn, N.
WKBS Galesburg. m, 7 10| WMBI Chicago, il 0 WOWO Fort W nyne lnd ..... 229 *2500 | WSIX Springfield, Tenn
WKBT New Orleans, 2 50 WMBJ McKeeaport, Penna... 232 50 (Also 22.8 meters, 1000 watts) . WSKC Bay City, Mich. 273 250
WKBYV Brookville, Ind 7 100 WMBL Fla 9 WPAP Sce WQAO WSM Nashville, Tenn . 37
WKEBW Buflalo, 7 5000 WMBM WPCC Chicago, INl.......... 22 500 | WSMB New Orleans, La. .. 297 750
WKBZ Ludington, Mich 00 15 WMBO WPCH tNew York, N, 97 200
WKDR Kenosha, Wis.. 4R 15| WMBQ WPEP Waukegan, Il .. 0 250
WKEN +Buffalo, N. Y.. 07 750 | WMBR WPG Atlantic City, 6 100
WKIC J.uncaster, Pa.. 52 50| WMBS WPRC Harrisburg, 21 | wc 8 100
WKRC Cincinnati, Ohio. . 46 500 | WMBW | WPSC SmceCollcfe Pa (da}) k wSul Iowa ity, Ia. (day) (] 500
WKY Oklahoma City. O 3 150 1 WMC WPSW Philadelph 20 WSUN 8t Ptir,ersbu , Fla.. 17 750
WLAC Nashville, Tenn 5 50001 WMCA WPTF  Raleigh, N, C 3 4 WSVS Buffalo, N. Y........
WLAP  Louisville, Ky R *30 | WMES WQAM Miami, F|a ....... 38 WSYR Syracuse, N. Y.
WLB finneapolis, 36 5 WMPC WQAN f8Scranton, Pu........ 3 2 WTAD Quiney, Il.... ..
WLBC Tuncle, In: 10 50| WMRJ WQAO- WPAP 1Cllﬂslde N. J 39 200 WTAG Worcester, Mass,
WLBF Kansas City, Mo. .. .. 210 50| WMSG WQBA mpa, Fla 3. 3 ._:20 WTAM Clev%l:a.nld Ohio .
WLBG Petersburg, Va, ... 214 100 | WNAC- wQecC Ltka Mlss (da 216 225 WTAQ Faun laire, ] Wis . .
WLEBH Farmingzdale, N, V.| 2 30| WNAD wWQRJ (";nrksbur 4 40 65 WTAR-WPOR Norfolk. Va
WLBI ast Wenona, M. .. .. 8 250 WNAL WQBZ Weirton, \ 50 60 WTA El in, T
WLBL Stevens Paint, Wlsc 3 *1000 {Also 105 waQJ Chicago, Il . . 447 500 WTAW College Stat
WLEBM Cambridge, Mass. . 1 30 | WNAT Philadelphia, Pn ...... 283 100 | WRAF Laporte, Ind.. 208 100 WTAX Streator, 11l
04 50| WNAX Yankton, S. D. (d: :ly).. 303 1000 | WRAH _ Providence. R. I.. 200 250 | WTAZ Richmond,
17 100 | WNBA Forest Park. 1).. 208 200 (H.m uhort-wmc mrnmmm r) | WTFF  \Mt. Vernon Hil
19 & BF Endicott, N. Y.. .. 207 50 l ‘WRAK 219 30 | WTFI Toccoa, Ga.. .
48 1 BH New Bedford. Mass. . . 261 250 | WRAM Calesburg. m. 45 50 | WTHS Atlanta, Ga...
WLBT Crown Point, ind. 48 BJ  Knoxville. Tenn 20 50 | WRAW Reading, Pa.......... 38 100 | WTIC  Hartford, Conn
WLBV  Mansfield, Ohio. 7 BO Washington, Pa. 15| WRAX Philadelphia, Pa .. 213 250 WTMJ Milwaukee, kal 3
WLBW Oil City, Pa.. BQ Rochester. \' Y 15 l WRBC Valparaiso, Ind.. ... 38 250 ’ WTRL Midiand Park, N 0 15
WLBX Long Island Clty Y. 2 BR Aemphls, Tenn....... 229 100 | WRBH Manchester. N. H. ... 500 | WWAE Chicago, III, .. 27 500
WLBY Iron Mountain, Mich.. 210 G {,Mgénlélﬂ gtlgc sles) o ERd 500 WRC  Washington, D. C.. *#16S 500 | WWJ  Detroit. Mich. 353 1000
WLBZ Dover-Foxcroft, Me... 208 EX q;:mgﬂeld 'Vt 0 5 10| WREC tMemphis. Tenn...... 250 500 | WWL  New Orleans, La. 246 500
WLC! Tthaea, N.Y.......... 248 BZ Saranac Lake, > 10| WREN Lawrence, Kan. . 254 750 | WWNC Asheville, N, C.. 297 1000
WLEX Lexington, Mass...... 216 J Newark, N, J. 250 | WRES Quincy, Mass. . .. 217 50| WWRL “'Voodslde. N.Y..... 200 100
WLIE  See WGN (Has short-wave trans |, WRHF Washington,D.C.(day) 322 150 WWVA Wheellng, W. Va. ..., 517 250

*Allowed higher davlight power. **Standard or constant-fr

CFAC  Calgary, Alta..... 435 500 | CHCY Edmonton, Aln 517 2] 10 ] CJ ocC Lethbrklge Altn. 000
CFBO  St. Joha, N. B ....... 337 30 | CHGS Summerside. P. E. I... 268 JOR  Sea Island, B. C....
CFCA oo CHIC  Toronto, Ont....... . 357 ;()0 , CJ RM  \oose Jaw, Sask .
CFCF CHMA Edmonton, Alta.. 517 250 | cJSC Toronto, Ont......
CFCH CHML Mt Hamilton, Ont 441 50 | CIWC  Saskatoon, Sask.
CFCN CHNC Toronto, Ont.. . 357 500 | €JYC  Toronto, Ont.

CFCQ CHNS Ialifax, N.S... . ... 322 100 | CKAC  Montrea), Qne
CFCT CHPC  Vancouver, B. C... . 411 1000 | CKCD  Vancouver, B,
CFCY CHRC uebec, Que, Lo 39 3| CKCI Q 1ebec, Guic.
CFGC CHSC nity. Sask......... . 268 50 | CKCK Regina, Sask...
CFJC CHUC  Saskatoon, Sask . 330 500 CKCI  Toronto, Ont..
CFLC CHWC Regina, Sasl 3 CKCO 3

CFMC CHWK Chilliwaek, B. C CKCR

CFNB CHYC Montreal, Que CKCV

CFQ CJBC Toronto, Ont.. Toronto. Ont..,
CFRB  Toronto, Ont CJBR  Regina, Susk Vancouver. B. C..
CFRC N CICA Edmonton, Alta

CFYC Burnaby, B, C cJiclJ Calgary, Alta

CHCA  Caigary, Alta... cic eer,

CHCS  Hamiiton, Ont.. 10 | CJGC  London, Ont. . Cobalt, Ont....
CHCT Red Deer, Alta 1000 | CJIGX  Yorkton, Sask.. Toronto, Ont....... ..

v transmission. tRemote Control.

LIST OF CANADIAN BROADCAST CALLS
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268 50 | CKOC Hamilton, Ont...,.... 341 100
291 50 | CKOW ‘Toronto, Ont.. . 500
297 500 | CKPC  Preston. Ont.. 8
57 500 | CKPR  Midland, Ont 00 50
330 250 { CKSH  St. Hyacinthe, Que. .. 297 50
517 50 CKSM Toronto, Ont., ... 817 1000
411 1200 | CKUA® Edmonton Alm. .. 517 500
411 1000 | CKWX Vancouver, B. C... ... 411 50
341 23 | CKY Winnipeg, Ma.n. 84 500
312 500 | CNRA Moncton, N, B,. 476 500
357 500 { CNRC Calgary, Alm o . 435 500
100 | CNRE Edmonton, Alta. . 51

25 | CNRM Montreal, Que... . 411 1650

50 | CNRO Ottawa, Ont... . 435
517 500 | CNRQ Quebec, Que.. . 341 50
411 50 | CNRR Regina, Sask.. 312 500
CNRS  Baskatoon, Sask 3sv 600
CNRT  Toronto, Ont.. 351 500
CNRV  Vancouver, B, C. 291 500
CNRW Winnipeg, Man.... 3%¢ 500
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dio Newos

RADIO manufacturers are invited to send to Raplo News T.AKORATORIES

samples of their products for test.

It does mot matter twhether or mot

they advertise in Rapio NEws, the Rapio News LaBoraTOR1ES being an inde-
pendent orgamization, with the smprovement of radio’ apparatus as its aim.
1f, after being tested, the instruments submitted prove to be built according

to’ modern radio enginecring practice, thev will cach be awarded a certificate
of merit; and that apparatus whick embodies novel, as well as meritorious

featurcs in design and ogeratiou, wi

Il be described in this department, or in

the “What New in Radio”’ department, as its news value and general snterest
for our readers shall deserve. 1f the apparatus does unot pass the Laboratory
tests, it twill be rcturned to the manufacturey with swggestions for improve-
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ments.  No “write-nps” sent by manufacturcrs are published in these pages,
and only apparatus which has been tested in the Laboratorics and fouud of
good mechanical and electrical construction is given o certificate, As the serv.
vice of the Ravio Nrws LABORATORIES is free to oll manufacturers, whether
they are advertiscrs or not, it is nccessary that all goods to be tested be for-
warded prepaid, otherwise they cannot be” accepted. Apparatus rcady for, or

already on, the market i

11 be tested for manufacturers free of charge. Appu-

ratus in process of development will be tested at a charge o, $2.00 per_lour

required to do the work, Address all communi

cations and all parcels to Ravlo

NEWs Lavorarories, 230 Fifth Avenne, New Vork City. Readers may obtain
manufacturers’ names from the “I Want to XKnow” department—3ee page 1355

TRIPLE SWITCH
This rotary switch is of the triple-
pole, double-throw type. Its hard-
rubber base is two inches in diameter
and approximately 5-16 inch thick.
The contact springs are made of
phosphor bronze and slide smoothly

over the points, with which they
make a perfect contact: an “Ofi”
position is secured by dummy con-
tact points, The switch is made for
mounting with screws and nuts, and
is of very neat construction.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2327.

A.C. ADAPTOR HARNESS

‘This harness makes it possible to
convert to A.C. operation a five-tube
**A’-battery-operated receiver which
uses a power tube in the last stage,
and is designed to operate in con-
nection with “A" power transformers
which have center taps in their low-
voltage windings. This harncss con-
sists of three separate parts; onc is
formed of two variable regulating
resistors and three adaptor sockets
of the four-prong type, connccted to
a cable made of flexible rubber.
covered conductors. The second sec-

tion contains a four.prong adaptor
and a resistor of 1,950 ohms cabled
together. The third section cousists
of a five-prong adaptor socket, at.
tached to a threelead cable. The
two controlling resistors are of the
rotary type and are housed in a
bakelite tubing 3% inches long and
13} inches in diameter: their resist.
ance values are, filament control or
regulator, 0.2 ohms, and (" bias
regulator, 953 ohms,

AWARDED THHE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2328,

When the windings of an “A”
power transformer, which is used to
convert a five-tube battery receiver
with power stage to A.C. operation,
bave no center taps, the harness

shown here may be used. It con-
sists of two separate sectious: one
is composed of four adaptor sockets
of the four-prong type and two
center-tapped resistors, all connected
together to a cable of the same type
as used in the harness descrihed
above. The other scction consists of
a fiveprong socket and a center:
tapped resistor connected to a three.
lead flexible cable. The two center-
tapped resistors of the former sectior:
have resistance values of 20 ohms
and 43 ohms and are, respectively,
connccted across the 1.5-voit and the
S.volt supply. The centers arc sol-

o5 h{ = %B

dered to the common ncgative return
lead.

AWARDED THE RADIO NEWS
LABORATORILES CRERTIFICATE
OF MERIT NO. 2329,

A.C. POWER PACK

‘The power pack shown here is
designed for radio receivers oper-
ated directly from the 110-volt, 60-
cycle, houselighting system. and
which employ tubes of the 226, 227
and 171 types and rectifiers of the
280 type. This pack contains, in one
metal housing, the power transformer
and two 30-henry chokes. 7The five
output windings of the transformer
supply: 4 amperes at 1.5 volts, 1.75
amperes at 2,25 volts. 2 amperes at
S volts, 0.5-ampere at § volts, and
approximately 60 milliamperes at 250
volts. The two 3-volt windings and
those for the high-voltage supply are
center-tapped. At full load the out.

put voltages have heen found to have
practically the rated values. The
outside dimensions are 53§ inches
long by 3% inches wide hy 434§
inches high.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2330.

A.C. POWER PACK

Another power pack, submitted for
test by the same manufacturer, is

built on the same principles as the
item described above. 1t has only
slightly larger outside dimensions and
has a greater output. It is designed
for receivers employing six or seven
tubes of the 226 type, one 227 type,
one or two power tubés’ of the 171
type, and a rectifier of the 280 type.
The high-voltage wiiding supplies 60
milliamperes at approximately 280
volts, with all the low.voltage wind-
ings under- fill-load. =577

AWARDED THE RADIO NEWS
LABORATORIES - CERTIFICATE
OF MERIT NO. 2331.

POWER TRANSFORMER

‘I'his transformer is designed to
convert a storage-hattery-operated re
ceiver into an A.C.-operated set, em-
ploying tubes of the 226, 227 and
171 types. It operates from the
110-volt, 60-cycle house-lighting sys-
tem, and has three output windings
supplying current at 1.5, 2.25 and S
volts; the last two windings are cen-
ter-tapped. The ends of the 1.5-volt
winding are connccted to a balancing
potentiometer. which is intended to
eliminate the A.C. bum. A resists
ance strip, with values of 165 ohms

and 3,150 ohins, provides the biasing
voltages for the tubes. This trans.
former is well built and mounted in
a black-japanned sheet iron case. The
ends of the output windings and the
center taps are comected to cight
terminals which are mounted on a
hakelite panel inside of the housing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MFERIT NO. 2332,

A.C. ADAPTOR HARNESS

The adaptor harness shown here
is designed for the transformation
of a six-tube hattery-opcrated receiver
into an A.C. type. It operates in

connection with the transformer of
the same make, mentioned above. It
consists of insulated flexible conduc-
tors, braided into one cable, the
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ends of which are attached to six
adaptor sockets. Five of the adap-
tors are of the four.prong type and
one has five prongs for a 227-type
detector. A volume control of ap-
proximately 340,000 ohms is attached
to the adaptor corresponding to the
second R.F. stage.

AWARDED THE RADIO NEWS
LLABORATORIES CERITIFCATE
OF MERIT NO, 2333.

CONE SPEAKER

This reproducer is of the double-
cone type and 36 inches in diameter;

the diaphragm is made of a special
cone paper and is characterized by
the fact that it assumes the shape
of a folded cone, which is concave
in the center. The .unit used in
this speaker is of the floating-arma-
ture direct-drive type. The repro-
duction of music and speech from
this loud speaker has been found
very satisfactory.

AWARDED THE RADIO NEWS
ILABORATORIES CERTIFICATI
OF MERIT NO. 2334.

VARIABLE CONDENSER

Excellence in electrical and me-
chanical design, workmanship and
finish is manifested in the variable

condenser shown hcre, which is of
the onc-hole mounting typc, and has
twenty-seven Dplates. Plates and
frame are made of brass. Spacing
rods on the stator and rotor assure
rigidity and permanency of calibra.
tion. The maximum value of this
condenser is 564 mmf. and its mini-
mum approximately 12 mmf. With
regard to its capacity characteristics,
this condenser ¢an be considered as
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a conrxl)ination.oi the two types, net i3 not drilled, Imt is clamped ducing elements in the speaker shown
S.LW. and S.L.T.; it 18 closcr to in its position. This unit is com- here. The Lousing of this speaker is

the former type at the lower read-
ings of the dial (up to 40), and
almost identical with the second type
from 40 up. 1t is of Norwegian
manufacture.

AWARDED THE RADIO NEWDS
T,.\BORATORIF.S CERTIFI(’.\TI&
OF MERIT NO. 2335

 ——

A.C. FILAMENT BALLAST

‘fhe resistor shown here is dee
signed for use in series with tubes
of the 226 typs, when operated from

t\':m:'formcrstwh‘lch s““".ly‘ :"“' "'h' producticit, with regard to quality
poximitts o

mcl\: C\:l\:;en é. -tapplo:u;l .‘l t{‘i.' aud  voluwe, when operited by @

N e resistance VAL ol t= well.designed speaket anit. the

Lallast varies with the current How-
ing through it It is n.25-ohm at

paper cone

talsa

an anuular

I board.

and  0.63-0hns
amperes. A tube of the 226 type.
which reyuires for mormal operation
1.05 awnperes at 1.5 volts. when in

0.7-ampere,

series  with this ballast will  take
uppmximately 1.1 anperes il con
nected to 2 curreut supply of two
volts.

A\\’ARDED THE RADIO NEWS
I..\l‘-ORATORIES Cl".R'l‘Il’l(..\'l'l-;
OF MERIT NO. 2336.

——

SPEAKER UNIT
‘this speaker anit is of the wetl
kuown balanced-armature type.  Yhe
vibrating armature is connected -

directly through a levey systown 10
the diaphragm. The end of the
connecting rod is threaded, and can
be attached to the apex of the conw
with two nuts. The wickel-plated
brass frame of the uuit j« provided
with a heavy bracket which cnables
easy mounting. The bor c-hoe Wax

the magazine; and my view was shared by many
of my friends. Several of us fans bad about de-
cided to discontinue buying; but 1 know Wwe will
continue getting it from now ov.

[n regard t© chan broadeasting, 1 am very much
opposed to monopolies which Dbecome czar-like 0
their dealings with the puhlic: t 1 do think chain
broadeasting is legitimate.

And, as far as power{ul New Yok cations ave
coucerned, the more powcriul, the bhetter for us.
We in the tropics have 2 truc auderstanding ©
spw-pressure areas” and statie. Ve have more
unfavorable weather in 2 year’s time than good
weather. Whencver the signal comes in stronger
than the noise, we are tickled to turtt down the
controls and put ou the hcadphoncs——using a super:
heterodyne.

Finally, most people in Florida have WEAF and
WJZ programs on 90% of the time the set 18 turned
on. This applies t0 dealers’ store demonstrations
and to music in the homes. We hope the new
Radio Commissiont won't cut down the power of the
New York stations and deprive s of 2 fighting
chance t0 have radio during the swmaer.

May I also make one suggestion for the maga-
zine? 1f the organizaﬁon of material in the maga-
gine would permit, it seems to MeE it would be ore

convenient for the readers if the entire list ©

pact, well-constructed and of a very
neat finish; it is
capable of oper
outputs of modern  radio
using power

.\\\'.\1{DF.
L.ARORMO
or MERIT

ating under the heavy

RIGID-CONE
fhe cone diaphragm shown herc
is of juteresting construction, and is
capable of delivering very good Ter

inches in diameter aud has an -
cluded angle of appmximatcly 12
degrees, is glued
wood,
dexible stvip!

74-inch
s of kid {cather, forming
border, attach the balsa
wood ring to another made of card-
This second ring which is of
cardboard 14-inch thick, 14-juch wide,

and has an outside diametcy of 10

inches, 18 jutended for the mounting
of the cone on the cabinet. ‘The
total weight of the coue is approsi
mately 1V ounces.

AWARDED THE RADIO NEWS
L.-'\BORATORIES Cl’.RTlFICATE
OF MERIT NO. 2338

-
REPRODUCERS

The driving unit and  the
described above are used as repro-

sensitive and is
It is designed for

receivers radio cabinets it is provided with a
tubes. special spring suspension intended
D TITE RADIO NEWS to prevent the mechanical vibrations
RIES CERTIFICATI'Z from being transmitted to the tubes,
NO. 2337, and thus avoid icrop onic howling.

. AWARDED TUE RADIO NEWS
L.\BOR.\T()R!F.S (‘ER’\‘]FIC.\’I’I-’.
DIAPHRAGM OF MERIT NO. 2339

e e

to a thin ring of
wide.  Soft.

attractive cabinet

items

or MERIT NO. 2340.

cone

which has celluloid as
which can he

used v

cloth;
speakers.

cial thinver.

OF MERUT NO. 2341

(C-’onliuue(l from pegeé 1331)

stations was put ou o consecnti\'c pages.
would allow the reader to tear them out aud paste
them on 2 sheet of cardboard for ready reference.
‘fhank you for wading through this. ’
Lewts F. MECKERT,
Take Wortl, Ylorida.

——e

(For the past tiwo years, the undely-long voll of
broadcast stations has been a nightmare to the edi-
tors as well as to the licensing anthority: 1o mouth’s
issuc could contain an 1 p-to-date and correct list of
stutions, because there were always umerons
chauges during the four wecks necessary to priut
and distribnte the magazine. Ve are loping for
better days, when the permanence of a Jist will
permit of putting it in more convenicnt form. In
cidentally, the only way of putting the list on tiwo
pages that can be cut out swithout mutilating two
other articles is to print them back to back: and this
wwontld not permit of pasting them up, as Mr. Eckert
suggcst.v.——Eunon.)

A HAND ACROSS THE SEA
Editor, Rapto NEws:
The letter which you puhlish as an jnset to your
editorial in the April aumber of Rapio Ngws strikes
me as an example of monumental ingratitude.

., . .
W americanradiohistorv com

1014 inches high, and has an oval
bLase approximately 5% by 15 inches.

inclusion n the

The loud speaker shown here is

d 1 per-
producer.

similar v construction an
{ormance to the above 1€
but is designed  for table use, aud
has its working parts encased in an
made of fumed
oak. ‘This and the preceding three

are of Cerman manufacture.
AWARDED TUE RADIO NEWS
L.\BOR.\T()RW.S CERTIFIC.\'[’E

e

SPEAKER-CLOTB VARNISH
Aany diaphragms for reproducers
of the cone type are made of various
cloths impregnuted with
to give suitable teusion.
shown here coutains @ prcparation

a varnish

a bhase, and

fully for the tveatment of diaphragm
it offers thercfore an open
field for cxpcrimcntal work on cone
The consistency of this
varnish way he 1'egulated Ly a spe

AWARDED THE RADIO NEWS
‘,;\BORATORIF,S CERTIFIC.\T]'L
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SPEAKER UNIT

‘The speaker unit shown here i3
of the balanced-armature direct-drive

type. It is designed for us€ with
speakers of the cone type, Aau
equipped with an adjustment knob.
Although very simple in construc:
tion, it gave satisfactory results when
tested in connection with a well
designed 24.inch cone.

AWARDED THE RADIO NEWS
l..\I’.OR:\T()RIES CER']’(FICA'\'I‘Z
OrF MERIT NO. 2342,

TUBE-PRON G POLISHER

Unsatisfactory operationt of radin
reccivers and noisy opemtion is very
often due to jmperfect tube coutacts
‘T'he device shown here is therefore
very useful, as it provides the prongs
of vacuum tubes with perfect cov
tact surfaces. It is simple in <o
struction and simple i operation:
it consists of a hollow wooden dowel.
21, inches long and sA4-inch in diam-
eter, provided with two lengthwise
saw-cuts or slots. N small square O
emery cloth is introduced into each
hollow end of the dowel
saw-cuts. and is he i
rubber bands. ¥
into the hollow portion ©

‘The tin

success:

and is polisbed thoroughly by twist-
ing the device.

AWARDED THE RADIO NEWS
I..\BOR:\'[ORIES CF.RTIFIL'.\'I'Ii
oF MERIT NO. 2343

What Our Readers Think of Our New Policy

Suvely your subscribers must recogniz¢ that any
journal is depeundent on its advertisers for its finan®
cial success; aud, so long as you continue to deliver
the goods as far as the interests © wogans” (or
":nua!curs," as we say over here) are concerned,
it is not their bhusiness to criticise the methods you

‘see fit to cmploy in OF er to make that succes:

secure.

1 assure You that Rapio Ngws is appreciate
over here, wot ouly for the general interest an
excellence of its technical articles, but also for yov
fairness regard to the radio achievements ¢
the nations.

One refereuce to the practical poim——when R
see & manuiacturer‘s name appeuded to a compone
mentioned i Rapto NEws, We know that it is
good quality: and on that subject, also, we e
more guidauce than on any other.

An LncLisH AMLD.,
ol Trafford, Aanchester, Engla

(The problem before Rapio News was to cho
between the demands of readers and those of
vertisers; the former, being in the large major
necessarily carvied the day. While a larac nu
of letters express the broad wiewpoint of the ab
they are ounmmbcred ten to one by those comm
ing the exclusion of “tieup”’ articles and ¢
depending on oné manufactwcr's product.——Emr
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HOoT STUFF, wm*

HOW Higy

A plaintive tale from the
Colum s Evening Dy atch
of February 28th: ave
had rea)

which g
» I

P ese
are most " likely some of
those high-priced wave.
lengths we have been hear-
ing about

Contribyted oy
Cydnor Tomphins

(& trouble with

LIEGE!

in the o An.
Evening Press  of
¥ 21st, that George

N-known monarch, hag

is  going to use

these new tubes for pulling
I warm
Paris ang Berlin,

numbers * from,

Contributeq by
L. S, Smiek

IS A DOLLAR?

————
PAGING OLD MAN ATLAS

rom a

(YOuR Joer
BRY i

who

Newar & tar

n  the
Eagle of March Sth we find
mentioned 5
that “wij) take

toud Speaker
a full load
pPower RACK,» Our

/ BUeSs is that the gentleman
- has heen
the sky )} these years has
at last

this  new

O been designed
a lift,
C ontribited by

holding up

beconte fireq and
instrumgnt has
to give him

“rich Patr 'y

—
MODERNISTIC FURNITURE ?

Rochester Times-Unioy of
Yebruary 21st: “There are
now  hetween 360,000 and
400,600 receiving SEATS
in that w

“Star - Spangled

sn't it
Contributeq by
eslie

£, Catlin
—_—
WOOF! WOOF!
The s. p, C. A win
please notice the advertise.
Q1% 3 ment jp the ittsburgh
#“;‘,‘e" ress  of ]cl)ruar} 26th:
\ e Y Radio wanted r Foh'ce
e Pup, 9 months o)g Hasn’t
k g 12t pup the kingd owner ?
U guess js gl cither

night

—_—

WHAT THE WELLDRES

WEAR
Fashjon note  from the
ortiand Oy onian of
arch J1th. “Tubes Have
ong LINES, » Yow, you
esigners, see that the

u

Ir latest creation,
Contributeq by
B, 4, Oscarson

thought
out with , radio;

the mute howls so muoch at

that  the
him
or else

the radio s mtended to
entertain the dog,

Contributeq by
John H, Wack

SED SET WILL

How's THIS DONE? 5 .
Peculjar sonstrucjlol;ml ’}?.

: formation ispense Yy the

i ﬁ#.‘ JE New Haven .S‘unda_y_Regi.h
Y ;] ter of March 4¢h; +
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RIGHT IN

Interesting item from the
adio IWopld Of Yebruary
18th: “f¢ positively

i
single dia} contro),
_KNgO(.'K on the panel pq.

two of the tubes are 210s

which arc  placed S the Justs the antenp, secondary

pingle audio” stage.” (g circait | | » o, Oscar,

hand  we should “say that, this does nof meay, that yoy

with an audio amplifer like have to have 3 plug-ugly

that,  mygic should  pe With every gor " (o beat it

hearg at  least across a =~ into submission,  Jy¢ use

room. \What (g you think? 2 hammer on the thing

., outributed by ' yourself,
H. Naftar Contn’buted by
—TTe—— Mrs, R, E. Weavey
WE PREFER “NON-REFILLARLpgn T
In Hamfltou-Carr’.r cata. _‘?TEAI‘ING A MARcH ON WEVD

log we fing the following YOU SEEY 'NEvEs Fmm=- Politica] gesture iy the
advertisement. “Long-Wavye MW%NUSTE;UNE N | Youngsln::'n aily  Ving;.
FILLER Transformers, (waves-) [SRETHING, | cator of March 13t “8:30
Mike of the Investigatioy | Qpﬁ —A. & P. 3ypsies; this
€L reports  that these Lal (i Popular * orchestrs tonight
transformers are used in I } I Will have a hay SOCIAL-
the receivers in night-clubs, ! T, Slgnqr Cella,” This

wher:e apparently
playing more an

portant
tainment,

radio s

more im. bretty earjy this year, we

oles in the enter. shoulq say, and * with a

— Minorijty Party, too. Well

Contributed by whom are you hetting on?

Rotclind Bol:stede ll’lacle ll))ets with Mike of
the .

r
ha

IF you happen tq S€e any humorgys mis-
D

No RADIOTIC

ints in th
ve you clip them out and send to ys,

Coztributed by
L. H, Minnick

—_—
How COME? How COME?

The Hamiitoy (Ohio)
Daily News of March 15t
informs us, through ap ad-

date and Page on which it appeared. WwWe vertisement, that ~ there is
Wwill pay “$1.00 for each RA IOTIC gc. or  sale, among  “Ugeq
Cepted and printed here, A few humorous adios,” "« ne  Radiola
ines from each Correspondent should gac- SUPER - HE: comiplete
company each RADIOTIC, he most ny- with speaker $100.” Wel
Morous ones wil] be printeq. Address a]] that logks as if the RiC.A
RADIOTICS to Is  going x;’r‘n/to the bojler
usiness, hen the tem-
Editor, RADIOTIC DEPARTMENT, ‘ perature’ dropa"y, Supposs
c/0 Radig News, at the speake, tells yoyu

ZRTT— what to ¢
C ontributed by
WE HA'E OOR DooTS Frant F. essel

'3 : _\5- -

History of radio, a5 told LIXE THE ROCK of GIBRALTAR

to Congress by Tudge Man-
ton Davis on bchalg i
R.CA; “The Marconi Co.

of the

Evcrlasting motif
the Radio World of March

from

ad  equipped its “srations Id, in a captjoy under 3
with the spark type of ap- Rhotograpl‘n Ot a receiver:
Paratus  whijch furnished The EY l:l\.l\.-\L. appear-
AN waves, Some of ance of the time-signa) am.
our readers will he anxious plifier, That again raises
to know what kind of wet- the (uestion, how long s
DESS was thus provided. \Ve — Srernity > \fike, the trust,
decline to Say; except that 5 Investigator, reports  that
there seemed to )e' solme Lo !lts ﬁ"ox? payday 'tto’ ptahy-
spicious-lookin coils ahout, at times, fay; hut we Say it’s the 5
suspicious-look € Contributed by John 11 Fishel time between drinks, - N T

THE AMATE UR’'S ASSISTANT

»

,"/,/
4

Progress of invention
iorcshadowed by an adver.
tisement ip the N

Times  of March 20th:
A R.\I.\GR;\PH wanted,

Contributed by —"‘\%\ e
Jo W, Crowe

FASHIONS FROM INDIA

In the .Caleytq States-
February Sth the

followin g ad vertisement was

N \
N Y
: =//ﬂ’_ &,’ A - rought “to gy attentiony -
/gj‘l hef ( also  key Ty zer and “Wireless Apparatust For
L_/“ ¥ vl rhones, " li\'idcntly the de. Sale — Stamped .'elour
E? "}{.'-'-:-?=-_\ § = vice descrihed s one which CLOTH COAT, dark gray
{ { _,__‘\%:-‘\4‘7/ will aid N the desire of 1T collar, lined satiy
|/|L At Some ambitious ham to throughoye © | Perhaps
R work g . Continents — at there is some new style in
i once.  We “suppose it is India decrees  fhat
{ able to pound brass with Milady shoylq have muysje
all of jts umerous armg while (he owner watches w - o
" ! 4 herever she goces
the meter.—Contributed by Larie IWinnick, - ]C;ougfibnl.ed( by
— e Sweet (Ingig)
AND oON THE RIGHT_ I
A new Odyssev or Parq- s | No PEDESTRIAN SETS PERMITTED
is0_is set forth in the aq. [ Px:esk!ent MeDonald  of
vertisement of Cons\rad in e - the éemthﬂ Rndlg C'orp.)\nn-
Rap10 News for March: \~ ﬁ Younces, through the New g p
Al Abous Radio  Parss (s _cé( L York Times of March. 14th, o) l !
should g0 with every radjo; B ML that.hns Company “\vn_ll im- QS’-D "/O)
1t takes yors through every E-‘- %51 b .i'\ mediately hegin ;edgsngngng ‘f\A/V -
radio Part.” Ve ;e not Rl 2 oA e\-ery\{'ggl:‘e(l)\'\e:‘roél}l‘lﬁs hne¥ 4 -{1*
2lsd,tha':dasw;n ftel.laer di::ysw5§ r: 4 '%f‘ E i‘;?:z'.”: Sound your.- htt:':: = -'-,_—'" gij
take a Jong tug to get us .;,'"551 —H. throw  the gear jnto 3 o RSy
through between the tuning- ! high wave, and step’on the (3% /, ﬁ
¢ondenser Dlades; but when L volume control, We're offt 7= Ul 15
it comes to the filter chokes—iye must resign in Contributed by R = S
favor of .\Iike.—Cautributed by Miles Mastin, B, M. Bergin

www americanradiohistorv com
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Rapto NEws rcaders send in every month an average of 5000 letters
asking information on cvery phase of radio theory, cousiruction and
e or six replics which are of

operation. We can only print the
widest gencral interest,

Other letters will be auswered by mail. if inquirers cbscrve these rules:
BE BRIEF; TYPEWRITE OR WKITE LEGIALY IN INK ON OoNE SIDE OF THE
SHEET ONLY: ENCLOSE A STAMPED ENVELOPE ADPRESSED 70 YOUKSELF,
Simple questions will be answered free;

Many letters are not readable.

Conducted by C. W. Palmer

intricate calculation,

those asking for sketches, diagrams, data, etc., should send TWENTY-
FIVE CENTS FOR EACH QUEstiox: failure to enclose _this ill cause delay.
1We cannot anster for this sum questions requiring original research,
or patent investigation; we cannot compare the
merits of trademarked apparatus, or give constructional date on apparatus
whose makers withhold it.
THREE QUESTIONS in cach lctter.
which is not o standard, published one, enclose o diagram to save delay.

I1'c cannot wundcrtake to answer more thau
If you inguire concerning @ circuit

MATCHING LOUD SPEAKERS

(2278) Mr. T. AL Seip, Charleston, S. C.,
writes:

(Q.) “I bave seen. in sevcral magazines, methods
of using cone and horn loud spcakers together to
improve the quality of reception. However, the
methods of controlling the volume of each loud
speaker were not given, and coupling the two

speakers together withuut this control does mot

—/
l',rAMPLIf'lER
+

500,000 OHMS

i
500000 OHMS | |
l
i

' !:PEAKCR SPEAKER l{

Ne | N2 2

By this arrangement, tiwo lon. speakers may be

so balanced that better quality will result. Tn-

dividual volume control for remote loud speakers
can also be obtained in this tway.

improve the tone quality. Cau you show mc how
this may be done?”

(A.)  The diagram (Fig. Q. 2278) shows how
two speakers may be connected so that either onc
may be controlled without affecting the operation of
the other. Two variable resistors are shunted
across the speakers and scrve to coutrol the vol-
ume of each. Ry placing speakers of the cone
and horn types together and carefully halancing
the volume of cach, remarkable fidelity of repro-
duction may be ohtained. This is due to the fact
that most cone speakers reproduce the lower notes
better than the high ones; while most ordinary horn
speakers tend to weaken the Jower tones. (This
statement does not apply to large horus of the
true exponential type, such as the onc described
on page 1342 of this number.)

This method of coupling is of service also when
two loud speakers in separate rooms are being
used with the same receiver. If the speakers arc
coupled together ih the normal nuanner, both must
be operated with equal volume, Very often it is
desirable to have one speaker operating very softly
and the other londly. This control can he ohtained
quite satisfactorily by the method described.

NECESSITY OF “B” BATTERY SWITCH

(2279) Mr.
asks:

(Q.) “Why is it not necessary to have a switch
in the ‘B’ battery circuit to disconnect this battery

R. Linden. Duffalo, New York,

when the sct is not in operation? Most people arc
very careful to turn the A\’ hattery switch off
when they are not using their reccivers, but very
few Dother to disconnect the ‘B’ batteries. What
is the reason for this?”

(.A.) The reason why this switch is not ncces-
sary is shown in ¥Fig. Q. 2279. Dy referring to
this diagram you will sec that when the filament
is not conmected to the “A” battery, no electrons
are flowing between the filament and the platc.
Since the "B’ bhattery circnit is completed through
this electron-flow in the tube, “B hattery current
cant only flow when the filament is hot. It may be
true that a very small amount of current passes
through the circuit, due to leaks in the tube base,
etc.: hut for that matter, there are leakage currents
through the battery cells themsclves, cven with the
“B" Dattery entircly disconnected from the receiver.
However, these lecakage currents are extremely
small and are not worth mentioning. .\ more com-
plete description of vacuum-tube action will be
found in “The Radio Beginner” departmecnt of the
April, 1928, issuc of Ranio NEews.

AN A.C. PUSH-PULL AMPLIFIER
(2280) Mr. 1. W, Johnston, New Orlcans, La.,

writes:

(Q.) “I wonld like to obtain the constructional
details for building a push-pull amplifier, cmploying
one stage of ordinary transformer-coupled amplific
cation, and one stage of push-pull amplification. A
112A-type tube will be employed in the first stage,
and 171.\s in the second stage. The filaments of
thesc tubes will he operated from a S-volt trans-
former, and the ‘B’ supply will be obtained from a
‘I’ power unit.”

(A) The diagram you request will be found as
Fig. (). 2280. The apparatus used is as follows:

One audio-frequency transformer, T1;

One push-pull input transformer, T2;

One output choke or transformer
type), T3;

(push-pull

Oune 112A-type tube;

Two 171A.type tubes:

Three vacuum-tuhe sockets;

One 40-ohin tapped resistor;

Fleven binding posts;

One wooden haseboard, 6 x 12 x 3§ inches;

One binding-post panel, 3x12x 14 inches, bake-
lite or hard rubber;

Wire, screws, etc,

The apparatus should be laid out on the wooden
baseboard as shown in Fig. Q. 22804, so that the
arid wires will be as short as possible. The first
audio transformer, T1, should be placed on the left
side; the input push-pull transformer, T2, at about
the middle of the baseboard; and the output choke
or transformer, T3, on the right. The tubes should
be placed between the transformers. Since there
are no controls on this amplifier, it will not be
necessary to use a large panel. A marrow insulat-
ing strip, containing the eleven binding posts, should
be fastened along the front edge of the baseboard.
If a cabinet is to be placed over the amplifier, it
should be made to cover the front, down to the
binding-post strip. When wiring the amplifier, care
should be taken to make all contacts tight. The
wires used for the A.C. filament circuit should be
twisted; so that inductive effects between these
wires and the others in the amplifier will be kept
at a2 winimum. These filament wires should also
be placed as far away from the other wiring as
possible; since an A.C. hum will be noticed in the
loud speaker if very much coupling exists between
them, The 40-ohm center-tapped resistor is used
to obtain an effective center tap of the filaments
of the tubes; but it will not be necessary if a
center-tapped heating transformer is employed. In
this case, the center tap of the transformer is used
as the negative “B” and the positive “C” battery
terminal.

A number of the manufactured “B” power units
ave now being equipped with S-volt filament wind:
ings. If a unit of this type is employed, it will
not he necessary to use a separate heating trans-
former for the push-pull tube; for the filaments of
the latter will be automatically turned off when the
“p" power unit is disconnected from the line.

FILAMENT SWITCH DPEN-
NO PLATE CURRENT
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PLATE CRRCUIT
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The llustrations above show why it is unnecessary to use a “B" battery switch.

As vou will

sce, the plate circuit (which carries the “B’* battery current) is incomplete until the filament ic
heated by the “.4” battery, and sends out clectrons which provide a path for the current.
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Some transformers designed for home-assembled
“B” power units are also equipped with filament
windings, and, for this reason, it is advisable to ex-
amine the transformer in your “B” power unit; so
that you will know whether this winding has been
included or not.

If a separate flament-leating transformer is em-
ployed, it will he necessary either to use a separate
power switch for turning off the filaments, or to con-
nect the filament transformer primary to the “B”’
power unit leads, in such a way that the switch in
the “B” power unit will also turn off the current to
the “A” transformer.

The diagram shows the correct connections for
use with an output choke coil. If an output trans-
former is used, the primary should be connected in
the same manner as the choke coil and the loud-
spcaker connections should be made to the two
secondary terminals. When using this amplifier
with the set, it shouid be connected to the detector
output or, if extreme volume is desired, it may be
connected to the output of one stage of audio-fre-
quency amplification. We would not advise anyone
to try counecting the output of an ordinary two-
stage amplifier to this unit, as the combination
would probably Le very unstable and would net
operate quietly.

It may be advisable, in some cases, to connect
I-mf. fixed condensers between the “C—"" termi-
nals and the “B—" terminal, and also between
cach of the “B_L." terminals and the “B—"" ter-
minal.

We would not suggest that the experimenter try
to use the ordinary 201A-type tube in the first
stage; since this tube has a different type of fila-
ment from that of the power tubes mentioned ahove,
and a very strong hum will be noticed if it is used.
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r 1
T1 112-A T2 )
Po . .
| : T3
‘ 40 OHMS .
INPUT \‘ A LS.
B+ i
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Q. 2280 POWER 'C'+ ALC. 135 POWER

The schematic diagram of an A.C. push-pull amplificr: a first stage of straight transformer

coupling is used so that loud.speaker volume can be obtained.

The input should be connected to

the detector plate and the “B+Det” voltage tap.

REDUCING RADIO-FREQUENCY COUPLING

(2281) Mr. J. R. Baker, Tt Worth, Texas,
writes:

(Q.) “I have noticed that in tuned-radio-fre-
quency receivers, three general positions of the coils
are used. In the first the coils are all in the same
positions, but are placed some distance apart. In

If the detector tube does not already have a by-
pass condenser connected hetween the plate and
“B—" battery terminal (or the plate and “A—"
battery terminal) a condenser of ahout .002-mf.
capacity should be connccted across the two input
terminals to the amplifier,

An amplifier of this type will give very good re-

sults, both fer quality and volume. It is necessary,
however, to use Loth -the correct “B” and “C” volt-
ages, especially in the second stage; since the qual-
ity will be affecte: considerably if these values are
not correct.

The layout of the ap-
paratus  for the above
push-pull ~ amplifier  is
shown here. ince there
are no wariable controls
on this amplifier, it is not
necessary to have a com-
plete front panel; a nar-
row strip is used to hold
the binding posts. The
40-0hm rcsistor is unne-
cessary if a center-tapped
S-wolt twinding is used to
supply  filament curvent
trom the tubes of the am-
plifier. The filament wires
should be twisted, and
kept away as far uas pos-
sible from other twiring.

the second, the coils are placed at right angles; and
in the third they are at a critical angle of about 57
degrees. Can you explain why these three methods
are employed, and the advantages of each?”

(A)) It is well known that their magnetic fields
will couple together two coils of the solenoid type,
unless they are a considerable distance apart. When
two such coils have their axes directly in line, the
degree of coupling depends upon their separation;
the closer the coils, the greater the coupling effect,
and wvice versa.  If the separation between the two
coils remains at a fixed value, turning them so

La Ls
AERIAL R
Ly = L2 l L3 = ot0
_L Cs .L &5 ..I.L Ce AUDIO-FREQ.
AMPLIFIER
Ce Cz C3
Rz R2
: ] L
R :;I Rﬂﬁ R =
GROUND =
—0'A—
[ ( [ F [
T Q2282 SI5

This is an unusual radio-frequency circuit which gives comparatively even amplification over the
entire broadcost band; the small coils, L4 and LS, are used for mereasing the amplification on
the longer waves.

www americanradiohistorv com

‘coupling between the coils.

that their lines of center or ares are at an angle to
cach other reduces the coupling. When the axes of
the coils are exactly 90 degrees apart, or at right
angles, this coupling is minimum for the particular
distance they are separated. This is one effective
method of reducing the feed-back between coils.

There is another method of reducing magnetic
feed-back of this kind. If two coils are placed
parallel to each other, the magnetic field of one will
pass through the other. Whenever magnetic lines
of force cut one side of the turns of wire on a
coil, and do not cut through with equal strength
the opposite sides of the same turns, they set up a
voltage difference across the turns. However, if all
of the lines of force which cut through one side of
a coil also cut through the other side, then equal
and opposite voltages are induced in the two sides
of the same turns of wire. ‘These voltages halance
out each other, so no undesirable transfer of en-
ergy is made.

Still keeping the center lines of the coils parallel,
but changing the angle they make to a straight line
drawn through both of them, causes more and
more of the magnetic lines of force sent out by one
coil to cut through hoth sides of the turns of the
other. This angle or degree of inclination may be
increased until a point is reached at which all of the
lines of force cutting through one side of the coil
wili also cut evenly through the other side. In this
particular position, there will be minimum magnetic
The exact angle for
this minimum coupling position varies with the coil
diameter and coil length. It has often been stated
that the proper angle is 54 degrees and §7 minutes,
because in many factory-made neutredyne receivers
this particular angle is used. To determine the
proper angle for any receiver, the quickest and
most practical method is to try various coil incli-
nations while the set is in actual operation,

When two coils are placed parallel to each other
and only a short distance apart (four to six inches).
the efficiency of the coils and their associated cir-
cuits must he reduced to such an extent that the
feed-back will not cause oscillation.

A NEW T.R.F. RECEIVER

(2282) Mr. J. R. Wilson, Portland, Oregon,
writes:

(Q.) “TI have recently read about a system which
is used for increasing the efficiency on the higher
wavelengths, of wmed-radio-frequency receivers em-
ploying the phasatrol halancing method.  These
compensating units work very well, except that n
lack of sensitivity is noticed on the upper end of
the condenscr scales. The system’ that 1 refer to
uses a small coil across the condenser in the unit.
Can yvou supply any data on this suhject?”

(A.) A system which was recently suggested for
this purpose by several radio’ engineers, and which
has heen tried in-the Ranto NEws Laboratories, is
shown in Fig. Q. 2282, In this unit small R,F.
coils, L4 and L3, are shunted across the phase.
shifting condenser. This coil serves to increase the
feed-hack at the wavelengths to which it is tuned
and naturally increases the radio-frequency ampli-
fication on this wave. In this particular case, the
coils are wound with abont 40 turns of No. 30
D.C.C. wire on a 3f-inch tube. ' These coils, in
conjunction with the .002.mf. condensers, C4 and
C5, are tuned to a wavelength near .the upper end
of the band; since this is the point.at which the
loss of ‘efficiericy usually occurs.” Bécatise the coils
are tuned more or less sharply, the operation of
the set on the lower wavelengths i3 not affected,

(Continued on page 1391) =
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Screen grid audio amplification, most
revolutionary development in audio
systems since the introduction of the
power tube, is now an established fact.

The Thordarson Z-Coupler is a special
audio coupling device designed for use
with the screen grid tube UX-222,
With the remarkable amplification
thus obtained a mere whisper from the
detector is stepped up to a point that
gives the power tube all it can handle
in the way of signal voltage. In fact,
one stage Z-Coupled audio has the am-
plification equivalent of two, or even
three, stages of ordinary coupling. Sig-
nals barely audible before may now be
heard at normal room volume.

The Thordarson Z-Coupler,
a special audio impedance
coupler for use with screen
grid tubes; price each, $12.

In tone quality, too, the Z-Coupler is
unexcelled. Despite the high amplifi-
cation the tonal reproduction is as
nearly perfect as any audio amplifier
yet developed. Both high and low
notes come through with the same vol-
ume increase. Even at 60 cycles the
amplification is over 95% of maximum.

Regardless of the type of your receiver
you can vastly improve its perform-
ance by including this new system of
amplification. The Z-Coupler replaces
the second audio transformer, with
very few changes in the wiring. The
screen grid tube is used in the first
audio stage. No shielding is required.

/ 7 7 /Z’ S, 0 & e
/ / -
A I / I//// i e THORDARSON ELECTRIC MFG. CO.
/2/ /'/ Z7 // e o Huron and Kingsbury Sts., Chicago, Iil.

//// G & Gentlemen :
/ e, / entlemen :
// / Without obligation on my part, please send

me complete information on screen grid audio

7 .
/%/ / amplifiers using your new Z-Coupler,  (878-L)
/ o / g 3

Name .. .. LI ——m

Street and No . i

P — | [ S
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Applying Ohm’s Law to Radio
Apparatus

(Continued from page 1349)

current of 0.75-ampere is Howing, is cqual
to the resistance of the tube filaments plus
the resistance of R2. (R1 is not part of
the total resistance undcr these conditions,
as it is cut entircly out of the circuit when
the current is at its maximum.) Therefore,
as both the total resistance and the resist-
ance of the tube filaments are known, it is
possible to find the required value of K2
by subtracting the resistance of the tube
filaments from the total; the proper value
is 8 olims minus 6.6 olins, or 1.4 ohms.

THE RHEOSTAT

After the value of R2 has been learned,
it is possible to compute the value of RI.
This is a variable resistor, or rheastat, which
is used to vary the filmuent voltage to cdn-
trol volume in the set; and, in most cases, a
unit which makes it possible to vary the
potential across the tube filament terminals
hétween 3 to 5 volts answers all requive-
ments.. 'When working on this basis, it is
first necessary to learn the current pPassing
through the filaments of tie tubes when
the minimum terminal voltage of 3 is ap-
plied. By using formula (2) and substi-
tuting 3 volts for E and 6.6 ohms ‘for R,
the niinimum curvent is found to he equal
to 3 divided by 6.6, or approximately 0.47-
ampere. Next, it is neeessary to find the
resistance of the entire cireuit when a eur-
rent of 0.47-ampere is flowing. Formula
(8) is used for this purpose and, by divid-
ing 6 volts (E) hy 0.47-ampere (1), the
total resistance is computed to he approxi-
mately 15 ohms.

The computations in the above paragraphs
show that 8 ohms is the total resistance in
the cirenit when the rheostat is cut out and
the maximum current of 0.75-ampere is fow-
ing, and that the total resistance needed

to reduce the current to a minimum of

O47-ampere is 15 ohms. ‘Therefore, the
vidue of the rheostat R2 should he 15 ohms
minus 8 ohms, or 7 ohms. Standard rheo-
stats are not made in this value and be-
cause of this fact it is nccessary to sclect
the nearest size. The standard sizes closest
to this value are 6 and 10 olmus, and cither
of these may he used with satisfaction.

POWER UNITS

Another, and  slightly more  difficult,
problem which the set builder frequently
finds it necessary to solve hy the use of
Ohm’s Law is the design of the voltage-
dividing resistor, or potentiometer, for a
“B” socket-power unit. ‘This device deter-
mines the various output voltages of a “B”
supply unit, and, therefore, it is highly -
portant that it be corveetly designed.

The voltage-dividing vesistor of a “B”
socket-power unit consists of a bank of
rvesistor units connected in series across the
two wires which provide thc high-voltage
supply.  Taps ave taken from them at vari:
ous points in order to obtain the desired
voltages for operating the detector, the
R.F. and the A.F. tubes of the set. Also,
provision is sometimes made for obtaining

“C” hiasing potentials from the same re-

sistor bank.
The design of the voltage-dividing resis-
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tor is entirely dependent upon Ohm’s Law;
the low intermediate voltages are obtained
by virtue of the voltage drops which take
place in the various sections of the resistor.
Also, the exact value of the resistor units
may he computed from the Ohm’s Law
formulas in much the same way as in the
Drevious illustration of the filament rheostat.

In designing a voltage-dividing resistor
for any receiver, it is first necessary to
know the exact voltages and the amount of
current which will be required by the re-
ceiver which is to be operated from the
power unit. This is absolutely necessary ;
as any change in current will produce a
different voltage drop, with the result that
the tubes of the receiver will ‘not be oper-
ated at their rated voltages.

For an cxample, this article will describe
the design of a voltage-dividing resistor for
use in a power unit which is to supply the
“B” and “C" potentials to a’ six-tube re-
ceiver employing three stages of tuned R.F.
amplification, a detcctor, one first audio
stage and one power audio stage. ‘The
three R.F. tubes are of the 201A-type and
require a plate potential of 90 volts and a
grid potential of 41, volts; the detector
tube is a 2014, requiring a plate voltage
of 45 volts; the first A.F. tube is a 201A
with 135 volts on the plate and a 9-volt
grid bias; and the power tube is a 171 with
180 volts on the plate and 40 volts on the
grid. ‘The “B” socket-power unit must be
capable of delivering a inaximum potential
0f.220 volts at 50 milliamperes..

The data supplied by the manufacturer
indicate that the plate currents required by
the various tubes of the set, when operated
as described above, are as follows:

Milliamperes
One 171-type power tube.......... Sensnsrene 20
One 201A-type A.F. tube.. 3 .
“Three 201A-type R.F. tubes... . 1.5
One 200A-type detector tube............ 1.5

Tota! currvent for set....
In addition to the current required by
the receiver there is also a waste of cur-
rent, through the “C”-biasing section of the

voltage-dividing resistor (which is necessary

in order to secure’a drop of 40 volts), and
this mnst be included in the current drain
from. the power unjt. It is -desirable to
nutke this drain as large as possible without
reducing the total output voltage of the
power unit helow the -required potential;
for increasing the current reduces the out-
put resistance of the power-supply circuit
and tends to stabilize the output voltages.
In this case it is possible to have a surplus
or réserve of 15 milliamperes, which is very
satisfactory. Therefore, the total current
required from the power-supply unit is 47
milliamperes, which corresponds sutliciently
to the rating of our unit.

FIGURING THE RESISTANCES
The circuit of the voltage-dividing resis-
tor is shown in Fig. 3. The resistor R1 re-
duces the voltage from 180 to 135 volts, or
causes a voltage drop of 45 volts, for the
first AF. tube; and thke current passing
through this resistor is equal to 47 milliam-

.
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HE ILLUSTRATION at the right shows a
ypical installation of the Rogers Underground
Antenna. Asthereis but little staticin the ground,
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Invention of
Dr. J. Harris Rogers

Celebrated War Time
Naval Radio Consultant

The eminent scientist, Dr. J. Harris Rogers is
known the world over for his research work and
successful accomplishments in the line of under-
ground and underwater radio transmission and
reception. His invention, the Rogers Underground
Antenna for reception of waves within the B.C.L.
band is, unquestionably, one of the most important
radio advancements of the year.

This photo shows Dy, Rogers charting &
the cauntry wnde success of one of hia
numerous underground radio tests

(Y. ROGERS

lindergrouna

ANTENNA

- Provides Clear, Loud Reception
f Regardless of Weather--Increases
| Distance and Volume with Any Set

Made under exclusive
license in accordance
with patents of Dr.
J. Harris Rogers Nos.
1303730, 1349103,
1349104and pat. pend.

That radio waves, unspoiled by static and less
affected by weather conditions, travelled thru
the ground was the belief of Dr. J. Harris
Rogers. Test after test proved his contention.

On nights when weather made reception from
distant points impossible with an antenna suspended in
the air, reception was clear, steady and loud when taken
out of the ground. Static has little effect upon ground-
wave reception, and it was found that ground waves usu-
JHROGERS 4 ally exceeded the strength of air waves even when the lat-
PATENT 4 ter were at their best. It then remained forsomeone tode-
Lesve g velop a device with which these clear, strong ground waves
L0101 4 e could be intercepted and brought to the receiving set.
Followed more yeard of research, more experimenting,
more practical tests—all resulting in the Rogers Under-
round Antenna—developed and perfected by Dr. Rogers,
%imseli—the product of a lifetime of study—a proved de-
vice, successful wherever used and offered to you with a
positive guaranty of money back if you are not satisfied.

EASILY INSTALLED
IN 5§ MINUTES!

Simply dig 2 small hole in the ground out-
sidea window near your set,drop the Rogers
Underground Antenna in the hole, cover it
over with dirt, conneet theshielded cable
to your set, and tune in on loud,
clear, steady reception unspoiled
by static or other interference.
Anyone can install the Rogers
‘4 Underground Antenna in a few
[l minutes, and when once installed
it never again
needs attention.

this Rogers unit delivers clear, strong, radio im-

pulses to the receiver, thru the shielded conneceting (‘4{,
cable. And think! How much easier it is to install > \3%

the Rogers Underground Antenna than it is to

climb around on a slippery roof hanging up a wire i ) -

which collzcts a3 much static as it does radio waves. PR & i §
O

4207N COTTAGE GROVE AVENUE
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The Underground A tenna Co.

CHICAGO, ILL.

1359

N N

Yours to Test

FREE

It costs you nothing to test the Rogers
Underground Antenna. We will send it to
you to try on your own set, and we don’t ask
you to pay a cent for this great radio im-
provement if you don’t find it all that Dr.
Rogers claims in his patents. Send the coupon
now. Let us send you the startling facts of
the Rogers Underground Antenna and full
particulars of the FREE comparative test
we want you to make. Clip the coupon. Send
it today.

- =MAIL THIS NOW--}

The Underground Antenna Co.
I 4207N Cottage Grove Ave.
I Chicago, Ill.

Send me all the facts on the Rogers Underground l
I Antenna. Also full particulars of FREE Test Offer I
l and GUARANTEE.
1

Name

Streef..............

|
Town.._ State................. I
. & = & B B B 0 _} | J
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The funniest comic in America,’"Smatter
Pop? will keep you in stitches from the
moment you open it until you have read
and reread every page time and time
again. Fifty full-page comics in this
edition of ’Smatter Pop?—Hundreds of
real laughs. C. M. Payne sure knows
how to get under your skin and hring
out every laugh in your system.

Meet “Pop,” “Desperate Ambrose,”” and Pop’s little
family. They can make you laugh when everything
else has failed. Ask your newsdealer or, if he can’t
supply you, fill in the coupon and mail to us. The
funniest comic ever written. Don’t miss it ! Get your
copy now ! Barrels of FUN !

EXPERIMENTER PUB. CO.
230 FIFTH AVE.
NEW YORK CITY

LISSEN---SMATTER POP IS WHAT I'M
LOOKING FOR . 'SMATTER POP | SAY / SO
DONT HOLO ME UP. DON'T HOLD ME UP
MAIL, MY COPY NOW--- NOW | SAY-===
HERE'S MY QUARTER ---MY TWENTY~
FIVE CENTS-~~--SO RUSH.

NAME...ccccvmrenrcccncccccccwccn e

ADDRESS.. .- cc e e caeeee

- N— - [,

CITYecceceaencaca STATE ecccmc e
& P -

The ELECTRIC Radio |
C. L. PARKER
F r-e s h m a n Ex-Examiner U. S. Patent Office

E UAPHASE | Attorney-at-Law and Solicitor of Patents
. MecGill Building, Washington, D. C.

at All Authorized Dealers | Patent, Trade Mark and Copyright Law

LIGHTING FIXTURES
Ready to Hang

Direct from the manufacturer.
Completely wired, including
glassware.  Send for new
catalogue No. 29. Just Re-
duced Prices.

Spectal Proposition to Dealers.

Erie Fixture Supply Co., Inc..
Station B, Eris, Pa.

Tested & Ml by
Ax:muzlnév::’mx can

emaly nelective.
!muem:‘ {1y y el ﬁ“vg v

o

ST |
TIPMENT CO 'S4 S, Wells Stos Dept. 12F
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E

i
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Insure your ccpy reaching you each month. Subscribe to Radio News—$2.50 a year.
Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C.
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peres minus 20 milliamperes (tie current
used by the power tube in shunt across Rl,
2, 3 and 4) or 27 milliamperes. ‘l'o find
the required value of this resistor, formula
(3) of Ohmr’s Law is used; i. e., the voltage
drop (456 volts) is divided by the current
passing in the resistor (.027-ampere) and
the result is 1,667 ohms. ('This is easiest
done by multiplying the volts by 1,000 and
dividing by the milliamperes; 45,000 divided
by 27 equals 1,666-2/3).

The resistor R2 reduces the potential
from 135 to 90 volts for the operation of
the R.¥. tubes. This resistor causes a drop
of 45 volts, and the current passing is equal
to that in R1 minus the current taken from
the “B4135" volt tap; 27 minus 3, or 24
milliamperes. The resistance of this resistor
may be learned from formula (3) in the
same way and it will be found to be 1,875
ohms.

The resistor R3 causes another drop
from 90 to 45 volts in order to reduce the
potential to the proper value for the oper-
ation of the detector. The current in this
resistor is equal to that in R2 minus the
current taken from the “B 490" terminal;
24 winus 7.5, or 16.5 milliamperes. There-
fore, the resistance of this resistor is equal
to 45 volts divided by .0165-ampere, or 2,727
ohms. The resistance of R4 may be com-
puted, in the same way, to be 3,000 olms.

I'he resistors RS, R6 and R7 are for
obtaining the *“C” biasing voltages; and
the current passing through each of these
rvesistors is equal to the total current de-
livered by the power umit, or 47 milliam-
peres, as no “C” current is drawn by the
tubes. Resistors R5 and R6 each produce
a voltage drop of 4.5 volts, and R7 pro-
duces a ‘drop of 31 volts. By substituting
these values it will be found that R5 and
R6 each have a resistance of 96 ohms and
that R7 has a resistance of 659 ohms.

SELECTION OF RESISTORS

In actual practice, it usually witl be
found impossible to buy resistors having
the exact resistance value required. How-
ever, the resistance of each unit need not
be exact and the standard resistor having
the ncarcst value may be substituted. For
a voltage divider of the design under dis-
cussion the following standard resistors
should be used: R1, 1,500 ohms; R2, 2,000
ohms; 13, 3,000 ohms; R4, 3,000 ohms; 115,
100 ohms; R6, 100 ohimis; R7, 650 ohms.
When these resistors are used the output
voltages will be found very near the re-
quired values.

In the selection of resistors for use in &
voltage-dividing resistor bank, the current-
carrying capacity of each unit must be con-
sidered carefully, in addition to its resist-
ance. There is a considerable flow of cur-
rent through these resistors, and apparatus
with an insufficient current-carrying ca-
pacity might burn out.

WIHAT ARE WATTS

It is customary to rate resistors of the
“heavy-duty” type, suitable for use in power
circuits, by the number of watts they will
dissipate. The watt is the electrical unit of
energyv and is equal to the power consumed
(by conversion igto heat, etc.) when one
ampere of current flows through one ohm
of resistance, producing in it a drop in
potential of one volt. The number of
watts of energy expended in any eclectrical
device may be determined by multiplying
the potential across the ends of the ap-
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Don’t Take

Chances with
Condenser

Breakdown!

“The man awho tries to save a
Jew cents by buying cheap
condensers is always in dan-
ger of having to pay out many
dollars for replacement parts.
A cheap condenser is expen-
sive when it breaks down.’

>
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The famous Hammarlund - Roberts, Hi-Q Six employs
parts produced by ten of America’s finest radio manu-
Jacturers, including ACME PARVOLT By-Pass Condensers.

Play Safe with PARVOLTS

HE rapidly increasing use of by-pass and

filter condensers in modern A.C. operated
circuits demands the greatest caution against
poor quality, inaccuracy of rating and non-
uniformity in condensers.

Nothing can do so much harm to impair
radio reception or effect such costly
losses in assembled parts as de-
fective or inaccurate condensers.

It is of vital importance to use
condensers of proper ratings, and
to know the ratings actually ARE
as stated and that all stated ratings
are UNIFORM. .

It is vital to use condensers
whose ratings are based upon
CONTINUOUS DUTY.

It is vital to use condensers that

ACME PARVOLT FILTER CONDENSERS
are supplied in all standard mfd. capacities for
200, U0, 000, 800, 7000, and 1500 Vit D. C.
requirements. Uniform height and widih for casy
stacking. Supplied singly or in complete housed
blocks for the important power wfpf

as Thordarson, Samson and others.

ACME PARVOLT BY.PASS CONDENSERS
are supplied in all standard mfd. capacities and
for all the required working voltages.

are made with AT LEAST the overload factor of
safety demanded by the R.M.A. and N.E.M.A.

Condensers which possess these qualities not
onlyaid quality reception, but overcome the pos-
sibility of break-down and heavy losses from ruined
tubes, transformers and other parts...All ACME
PAarvoLT Condensers are made and
tested to standards of the R.M.A.
and N.E.M.A. They are used and
recommended by leading radio
engineers, designers, service men
and custom-builders everywhere.
Play safe with PArvorTs! Made
by THE ACME WIRE CO,
New Haven, Conn., manufacturers
of magnetand enameled wire, var-
nished insulations, coil windings,
insulated tubing and radio cables.

ly units such

ACME PARVOLT CONDENSERS

Made by the Manufacturers of

ACME CELATSITE HOOK-UP WIRE

ENAMELED
AERIAL WIRE
Enameled copper wirein both stranded and
solid 1ypes. Alse Acme Lead.ins, Battery
Cables, Indwr and Leop Aerial Wire.

CELATSITE
FLEXIBLE and SOLID

For all types of radio wiring. High
insulation value; non.infammable.
10 colors. requirements. Supplied in 10 colors.

ACME
SPAGHETTI

A superier cambric tubing for all
practical radie and other slectrical
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l"nl\\ New York City, N. Y.

Big New Spring Edition Just Out

HE greatest issue of AMAZING STORIES QUARTERLY yet
published. Scientifiction by the worlds’ most famous
writers. This big new Spring issue is a book that no one should
neglect to read. If you are tired of the cut-and-dried fiction of
the day—if you desire to read something different-—entirely
out of the ordinary—do not miss this remarkable book, the
AMAZING STORIES QUARTERLY.

A few of the interesting stories that
you will find in this new issue:

The Nth Man The King of the Monkey Men
The Second Swarm A Modern Atlantis
The Gravity King When the World Went Mad

Tales of the future, of worlds to come—of different people—of
strange happenings. Read this New big issue of the AMAZING
STORIES QUARTERLY. Adventure, Mystery, and Science—a
touch of each combined to make one of the most remarkable
volumes of the age.

150 pages —fully illustrated-—large magazine size

THE 5oc COPY

AT ALL NEWSSTANDS
OR WRITE DIRECT

= ¥ EXPERIMENTER PUB. CO.
\ // 230 Fifth Avenue
/

B
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paratus in volts by the current in amperes.
Or, as we may put it in another formula:
W=EXI (1

But, as we know by formula (1), the
voltage (E) is equal to the product ot I and
R; and therefore the wattage is equal to
the current, multiplied by itself, and by the
resistance. ‘This is another and convenient
way of stating the same thing as (1):

W =IR (5)
(The expression “1¥" is read “I square,”
and signifies that T (the amperage) is mul-
tiplied by itself. If the current is written
in milliamperes, its square will represent
millionths, instead of thousandths, of the
square of the amperage.)

Radio engineers speak most frequently of
the “IZR” loss in discussing power circuits:
this term for the wattage represents the
dissipation as heat of electrical energy in a
resistor. The current-carrying capacity of
a ressitor is therefore rated in watts, which
depend on both voltages and currents. A
filament resistor may carry a heavy load
through a very small resistance; a grid
leak a very light load through an enormous
resistance, and neither needs to dissipate
many watts.

But the power resistor must be so con-
structed that it will give off the heat gen-
erated in it by the current passing; its
rating indicates what may be expected from
it under o constant load. The two formulas
just above will give the watts of energy
converted into heat in any part of a given
circuit; a rating above this figure should
he employed.

For instance, take R1 in Fig. 3; it has
a current of 27 milliamperes passing through
it with a potential drop ot 45 volts. Multi-
plving 45 (E) by .027 (1) formula (4),
gives 1.215 watts as the dissipation of heat
which must be obtained from the resistor
used. If we use formula (5) we multiply
027 by itselt (I*) by 1,666-2/3 (R), with
exactly the same result.

The caution must be given again to re-
member that, in the formmlas above, 1 rep-
resents amperes, not milliamperes; 1,100
milliamnperes is only 1.1 ampere; 110 milli-
amperes is 0.11-ampere; 11 milliamperes is
.O011-ampere; and 1.1 milliamperes is ex-
pressed as .001l-ampere. ‘L'his correction
must always be borne in mind when work-
ing with Ohm’s Law in radio design.

Resistors manufactured for use in or-
dinary resistor banks are designed for 3-,
5- and 10-watt ratings; and in most cases,
as will be seen, the 3-watt size will be
ample. However, for different radio pur-
poses, resistors are made for duty up to
100 watts, and might be designed for even
heavier current dissipation, if needed.

A Remedy for Obstinate Cases
for A. C. Hum

N most cases where a strong hum is

heard in the loud speaker of an A.C.-
operated set, the trouble may be corrected
by improving the filter circuit or the “B"
socket-power unit.  On the other hand,
often it is next to impessible to find the
cause of the hum, or a means of preventing
it. In sets where it has been found ini-
possible to eliminate hun by ordinary meth-
ods a 0.25-mf. condenser connected be-
tween the “B—" wire of the power unil
and one terminal of the 110-volt A.C. supply
line will often effect an improvement. Also,
the metal cases of all transformers, choke
coils, and condensers of the power unit
should be connected with the negative wire.
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Airplane Radio

(Continued from paye 1305)

On May 17 the trio left for the Azores.
It was a long and hazardons jump. Two
days later the NC-4 alighted in Horta Bay.
The other two argonauts lost thcir way in
the fog and descended on the water a short
distance from the islands. Luckily, they
were all saved after an anxious search. Ten
days later the NC-4 arrived at l.isbon,
Portugal, and finally ended the air cruise
at London. Herb Rodd was the NC-#'s
radio man.

THE FIRST THROUGH FLIGHT

On June 14, 1919, Captain John Alcock
and Lieutenant Arthur W. Brown, in a
Vickers-Vimy  homber, flew from New-
foundland to Clifden, Ireland, a distance of
1,980 miles, in sixteen hours and twenty
minutes. This was the first non-stop trans-
Atlantic airplane flight.

The Vickers-Vimy hombers were designed
with a radio direction-finder as part of the
equipment.  The Joop antenna was built into
{the wings, and the receiver acted as a radio
compass.  There was no transmitting ap-
paratus. Just before the plane taxicd down
the ranway, someone is said to have asked
Alcock where he expected to land. He is
reported to have replied that they would
“hang our hats on the Clifden wireless
towers.” The plane ran down the field and
was soon a mere speck out over the misty
sea. Then it vanished! The world awaited
anxionsly for news from the airmen. The
cther was silent. No vessel reported sight-
ing the plane. But, at the end of seventecn
hours. word was rushed around the world
that the Atlantic had heen crossed for the
first time hy a non-stop airplane. IHow much
the navigators depended upon the radio di-
rection-finder is not recorded in the story
of the flight, hut it is believed that it was
the guiding influence of radio that cnabled
the plane to fly directly over the Clifden
radio towers: in fact, it just misscd disaster
hy striking them, and landed in the mua a
short distance hack of the station.

A month before Alcock and Brown tri-
umphed, Harry Hawker, an Englishman,
accompanied  hy  FLientcnant  Commander
Mackenzie Grieve as navigator, hopped off
from St. Johns, Newfoundland, for Tveland
in a Sepwith hiplane. Iawker dropped his
underearriage and wheels, to save weight,
immediately after the plane was over the
sea.  His original plans called for radie
cquipment, hut he discarded it to lighten
the craft at the last minute. Nothing was
heard of Hawker and Grieve for more than
a week. ‘They were given np for lost. Me-
movial services were held in T.ondon. It
was then reported from the Orknevs that
the Danish steamer Mary had rescned the
aviators ahout 1,050 miles out from New-
foundland, and about 850 wmiles off the
Trish coast. The Mary was not cquipped
with radio. .

How different was the case of Ruth Elder
and George Haldeman, as they dvopped
alongside the Dutch il steamer Baren-
drecht oft the Azores on October 13, 1927,
when their oil system forced the plane
“American Girl” to leave the air. While
the airplane carried a radio, it was not ef-
ficiently used. The world wondered if they
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LEUTZ

CUSTOM
BUILT

RADIO

|  The LEUTZ organiza-
| tion is now entering its
sixth successful year of
supplying the Highest
Class Radio Apparatus
’ in the World. This
year each set is being

Custom Built Universal Transoceanic ‘“Silver Ghest’’
Built for Robert B. Gable, President Wm. F. Gable Co.,

Broadcast Receiver
Altoona, Pa.

custom built to the
particular requirements
of each customer. We
would be pleased to
give you an estimate on
the best radio for your
requirements.

i WRITE FOR NEW LITERATURE NOW

C. R. LEUTZ, INC.

‘ - 195 PARK PLACE - -
Cables: '‘Experinfo,’” N. Y.

|

ASTORIA - -

NEW YORK
Phones: Ravenswood 4080-3670

s751'0 425 Wee

Charging Batteries %

Let me show you how
to make big money '3
right from the start.
I've prepared a FREE
book explalmng all details. First
week's profit pays for all equip-

2 ment. You canget all the battery
chargin, business in your community with my
Service Station Charger—it's years ahead of or-
dinary chargers — handles 509, to 709, more
batteries. I explain evergthmg-—start you in a
business of your own an putﬁou on the way to
big money. Write for FREE

C. F. HOLMES, Chief Engineer, Dept. RN
Independent Electric Works
-Chicago, III.

81168 Ravenswood Ave.

FREE BOOK-Just Out

www americanradiohistorv com

“CHI- RAD”

Recommends—

Madison-Moore Super—
Nine-in-Line Super
Remler 115 KC Super
and the Tyrman 70
| . Complete parts in stock. -Dealers
and set builders write for discounts.
| NEW SHORT-WAVE COILS

Specially built by “Chi-Rad.” Write
for descriptive bulletin and  catalog.

Dealers and set builders: please use
business letterhead when writing for
discounts.

Chicago Radio Ap’parat-ﬁs Co.
415 S. Dearborn St., Dept. RN, Chicago
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Take Advantage of II’
This Amazing
Bargain

1. New York :
Eight full size books 2. The Campus Flirt g:ese bOOk}i Kllll
for one dollar. Never a worthwhile
before has an offer of lg- glmostt.a Lsadyk addition to your
this kind been made. . Densation deekers A rrar You will

Only quantity produc-
tion permits us to make
this “astounding offer
now. Take advantage
of it while you have
the opportunity. Need-
less to say these mod-

to-dat i - .
e o daiz movie in P per with arge cloar
at this tremendous bar- 21. The Divine Woman type. Beautiful
gain price. Each book 22. Jazz Mad colored covers of
contains at least two 23. The Crimson City fexibled

“stills’ : urable ma-
Gl el L) 24. You Can’t Beat the Law exibie i
ai‘“al jcene from the 95 Tillie’s Punctured terial. These books
photoplay. Don't hesi- .
tate. Mail this coupon Romance are  undoubtedly
now. Every story 26. Forbidden Hours one of the greatest

based on an actual
moving - picture tri-
umph. The greatest
book bargain of the

age.

o

Write Now! Don’t Wait!

POPULAR
MODERN
MOVIE
NOVELS
GREATEST OFFER EVER MADE

Titles of This
Tremendous Bargain Offer

11. The Rambling Rangers
12. Don’t Tell the Wife
14. Tracked by the Police
15. Tell It to the Marines

19. Irresistible Lovers

20. The Cohens and Kellys

8 BOOKS FOR $1.00
Your Choice

]

An Addition To
Your Library

D)

find many hours
of truly en]oyable
reading in each
beautiful volume.
Printed on fine pa-

values ever offered
at this amazingly |
low price. [

I

A

This bargain cannot last long at this price

CONSRAD COMPANY, INC.

230 FIFTH AVENUE

NEW YORK, N. Y

CONSRAD COMPANY, INC., 230 Fifth Avenue, New York, N. Y.
Centlemen: Enclosed find $1.00. Kindly send me the books listed by number herewith:

Numbers. ... ... ...

Name.......

Address. ..

RADIO PANELS
BAKELITE—HARD RUBBER

Cut, drilled, and engraved to order. Send rough
sketch for estimate. Our Complete Catalog on
Panels. Tubes and Rods—all of genuine Bake-
lite or Hard Rubber—mailed on request.

STARRETT MFG.

Co.
520 S. GREEN STREET - .- CHICAGO

VICTOREEN

Super Coils

of the new A.C. circuit.
Geo. W. Walker Co.
2825 Chester Avenue
Dept. B Cleveland, Ohio

S-TUBE RADlO COMPLETE
4.75 to $66.6
Licensed R.C.. A clr:ulh Shlolded. One Dial
‘Writ= for catalog. Big discounts to agents
ConsumersRadioCo.,Dep.145.4721LincolnAv.Chicage

Send for Folder and our Blue Print |

From Chicago’s Oldest
. Radio Jobbers. The most valu-
able Radio Catalog. Write for your
copy today—IT'S FREE!
TELEPHONE MAINTENANCE CO.
123-5 S. WellsSt., Dept.78 Chicago, I11.

Balkite
Radio

[5
ARE § ELF CONSCIOUS ?
vOU Ol STAMMER
09 MUt prerrame ‘nnacios -nn-—lh tal Fulblhlhhllmll
to -nceeed n uu buiness -ud aocial d., d 10 for smazing l
g:ﬂ ohe.:':d;“ﬁ:blc.vne:mnt . M’I'e"l how thousands
s:vmo"t?n TNSTTTUTE. S8 Fare Row, Bopt 146 NewYork City |
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had met the fate of many other trans-At-
lantic fliers. The rescue ship flashed the
good news that the fliers were safe!—as told
by its operator in a letter to Ravio News
(page 800, January, 1928).

NINE YEARS AGO

I.et us return to 1919 to pick up the story
again at that point. Late in June of that
memorable vear in aviation, the DBritish
dirigible R-31 flew from Scotland to Long
Island and then returned to Pulham, Eng-
land, piloted by Major G. H. Scott. The
R-34 was equipped with a vacuum-tube
transmitter. When it was yet off Cape
Race, Newfoundland, the signals werc first
detected in the United States. When over
the Bay of Fundy, the operator sent an
urgent message that the fuel supply was
running low and a forced landing at sea
might be necessary. The message was picked
up at Otter Cliffs, Maine. A “sub-chaser”
was loaded hurriedly with fucl and dis-
patched at full spced to about 100 miles off
Bar Harbor to mcet the dirigible. As the
hig craft sailed above the tiny sub-chaser
dancing in the heavy sea, the radio man sig-
naled that thev eould reachi Chatham Air
Station and possibly Mineola Flving Field,
which they succeeded in doing.

In 1924 the U. S. Army Air Service
round-the-world planes crossed the Atlantic
by way of Greenland. They did not usc
radio. However, Leigh Wade, onc of the
round-the-world fliers, in commenting upon
the Nungesser flight, said that he would
not attempt the trip without radio, as did
the Frenclmnan. He called attention to the
fact that safcty to a great degree depends
upon the precautionary measures taken at
the start.

It was also in 1924 that the big Zeppelin
7ZR-8, later renamed Los Angeles, flew
acvoss the sca from Friedrichshaven, Ger-
many, to Lakehurst, N. J. This flight re-
vealed that radio is an asset on a trans-
oceanic trip, even when the ship is not in
trouble. The giant of the air maintained
communication with European land stations,
with vessels at sea, and soon after it passed
mid-ocean, the American coastal stations in-
tercepted its messages broadcast from the
sky. It was a radio dispatch flashed across
the sea by a high-power transmitter that
relieved anxiety thronghout Germany with
the news, “She has landed

There is no record that Commander
Ramon Franco in his flight in 1926 from
Palos, Spaln, to Argentina used radio; nor
did Commander de Pinedo in his trans-
Atlantie flight in February, 1927, from Italy
to Brazil. Nor were the invisible waves
called upon to serve the French flicrs,
Licutenant Diendonne Costes and Lieuten-
ant Commander Joseph Lebrix, who flew
23,000 miles to reach New York by way of
Africa and South Ainerica.

OUT OF TIIE POLAR SEA

Commander Richard E. Byrd carried a
short-wave transmitter, operating on the
44-meter wave, when he dashed to the North
Pole and back to his base at Spitzbergen in
1926. His signals were received from the
Pole itself.

Was it not radio that kept an over-
anxious world informed of the America’s
progress and of her plight, lost in the fog
over France? Had it not been for radio on
hoard the big Fokker, no one would have
known that the planc with its four occu-
pants was aroping in the darkness and
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storm with gasoline supply fast becoming
exhausted. Radio gave some indication of
the plane’s position, while silence might
have led many to believe that the America
had joined the other pioneers of the air
that “went down to the sea.”

The Norge, with Roald Amnndsen and
his associates on board, found radio ex-
tremely useful, and especially the radio di-
rection-finder, when the dirigible was lost
in the aretie wastes after it had passed over
the North Pole in 1926. Radio waves sent
ont from Alaska served as a beacon for the
pilots.

The question has arisen, whether or not
short-wave apparatus or long-wave equip-
went is best for an airplanc. Short waves
require less power to span long distances,
hnt they are likely to skip over the imune-
diate vicinity where handy rescue ships
might be called upon. The “SOS” from the
Dallas Spirit over the Pacific was picked np
in New York City on the 33-meter wave.
When Marconi’s attention was called to this
remarkable transmission, he said: “That is
all right from a news point of view, hut
help could not be sent from New York to a
plane near Hawaii. A 600-meter sigual
that might have heen picked up by a nearhy
ship wonld have been more practical.”

Previous to 1912, it was not required by
law that all trans-Atlantic vessels should
carry radio. DBut when the value of wire-
less was realized, especially after the Ti-
fanic disaster, all ships were ordered to
carry radio. It is believed that hefore many
vears pass American airplanes will he
forced by law to carry radio installations.
as are French passenger planes today. A
plane in distress at sea without radio is like
2 voiceless man drowning in the dark, who
can hear rescuers groping for him, hut can-
not call to them.

Reception Acoustics
(Continued from page 1311)

Finally, the tonal cfficiency of many
older speakers—both cone and horn—is
materially affected by damp weather. This
is due to the fact that, because of its not
being impregnated, the paper of which they
are made absorbs moisture from the air,
thereby causing a deadness in the output.
The only remedy short of replacement is
to exclude moisture from the room as much
as possible, and keep the speaker warm.

From all the foregoing suggestions. it
should be clear that, at the receiving end,
acoustics plays a part nearly as important—
though generally overlooked—in the attain-
ment of tonmal fidelity as it docs in the
studio. The suggestions offered entail little
trouble or expense and, when put into
practice, should round ont the efforts of
transmission engincers and recciver design-
ers in a gratifying way,

Handle Tubes Carefully

WHEN handling radio tubes, be care-
ful not to jar them violently. There
is little danger of breaking thc filament,
but the elements are likely to be sprung
slightly out of position by the shock, and
their operating characteristics will then be
seriously impaired.
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With a

TOWNSEND
“B” Socket Power

{ From This Month’s Mail

Calgary, Alta. Canada
T have beeu using two of your excellent Elimina-
tors and have had wonderful results from both
of them. —W. Sminl.

Irwin, Penn.

The Eliminator ordered from You nearly two
given me wonderful service. T
it has saved me about $35.00 in
—Jos. R. Wright, Jr.

Hope, Kansas
Your Eliminator on my six-tube Atwater Kent
set is more than you claim it to be. T have
picked up stations I didn’t know were on the
disl, Its performance is superior to Eliminators
selling here at $28.50. —C. E. Deal.

Davenport, Towa
Am more than pleased with your Eliminator.
1t works as goodas a $544.50 Eliminator owned by
one of my friends. —W. P. Ryn.

Pulaski, N. Y.
We installed one of your Eliminatorgs on our
Crosley set about six months ago_and it has
given us very service,—F. L. McChesney.

Oncida, N. Y,
Your Eliminator Is working without any trouble
whatever. Here 1sa fact—I amnow tubes
\ that I could not use before. —Frank C. Miller. J

Any Cycle

Delivers up to 100 valts on
any set. Full tone, Clarity,
Volume, Distance.

Performance That Amazes
At This Startling Low Price

Why put up with mufled, uneven. interrupted hattery reception
another day when you can equal the best tone, clarity, and volume
also get the added thrill of good ong-distance reception for only
$6.857 Frank H. Webber, of Cazenovia, N. Y., writes: *'I have
tried severai high-priced Elfminators and they do not equal the
TOWNSEND. It Is better than you claim, and 1 have no trouble
in ang the Pacific coast on my five-tube Neutrodyne " D, J.
Arills, of Gonzales, Cal, writes: "I have recelved Japan and
Australia using your Eli **  Conventent, d dabl
vour electric light. Just piug into lighy socket and forget it.

SEND ONLY *1°°

Simpty fill out coupon and slip it Into an envelope with only
$1.00 and mail at once. Your Townsend "R" Socket Power Uit
will be sent promptly, Deposit only $5.85 plus postuge with
the postman. Try out 10 days—then if not mnore than pleased
return it. and purchase price will be refunded.

|  TOWNSEND LABORATORIES
713 TOWNSEND ST. [DEPT. 25 5
[ CHICAGO, ILL. .

years ago
can safely say
‘B” batteries,

MONEY BACK
GUARANTEE

Approved
and passed by the
rigid laboratory
tests of Popular
Radio and Radio
News

Attach Only
$1.00 to this
Coupon
N S I PENG NN G0 JuDR N DER N, S RSN DR S NG MmN hmm DR R m ——1

TOWNSEND LABORATORIES

713 Townsend St., Dept. 25 Chicago, Il
Gentlemen: Attached find $1.00. indly

send at once Townsend "B” Socket Power

Unit, C.O0.D. for $5.85, plus postage, on

guaranteed 10.day free trial.

: Name
]ODays’ | Address
FREE | i
State.
TRIAL A R e

" DUPLEX

SLARQOSTAT |

SRend for iatest copy of “Nultipie Micrometric Resls-

tance” Foider. American Mechanical Laboratories,
- Inc., 285 Nor:h Sixth Street, Brooklyn, N. Y.

| Se—niforFree Catalog
Airplane Cloth Speaker

bargains in all types
of Cone Speakers, Units, complete parts to
build all types of cone speakers. Also the
latest parts of the New AIRPLANE Cone
Speaker. Accessories.

ACCUSTI-CONE, 1 No. 7th St., Phila., Pa.

Also contains man,

'Write Jor descriptive circulars or:‘
l Electrad specialized controls. l |

Dept. A-6, 175 Varick St., New York City, N. Y.

Bly New 1928 Cataloq — Shows latest A-C

cireuits, newest jdeas. 4000 leader. Get sets and

parts you want here, Save money, Parts, kits, .
complete factory-built sets, supplies,
Quick service. "Write for free copy.
Standard discounts to dealers,_ ses builders,
agents. Barawik Co., 129 N, Jeffer-

son St.. Dep_t. !_06, _Chicago, USA.

‘ [ CONDENSERS and
. VERITAS RESISTORS
Stand up on their Jobs
Tobe Deutschmann Co.,. Cambridge, Mas,.

EVERYTHING IN RADIO

i AT ATTRACTIVE PRICES, SETS OR |
' Orders shinped exactly as ordered, Erolv’:ntpée’:'{isc'o.
| XI{;-M for Prices.
i

Mail Order Only.. Send Y 5
RADIO COMPANY, 417 North Clark ﬁt,‘cdvfi:?;o I
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CUSTOM SETBUILDERS

A FREE SERVICE IN THE

RADIO LISTENERS’ GUIDE and CALL BOOK

The RADIO LISTENERS’ GUIDE and CALL BOOK has institated a new service,
the purpose of which is 1o increase the volume of sales on custom-built sets.  To this end,
we have left no stone unturned in our efforts to cooperate with the home setbuilders.
The Spring issue of the RADIO LISTENERS’ GUIY)E and CALL BOOK carried the
first of a series of articles on this ever-widening group of Custom or Community Set-
builders, as they are somectimes known. Reproduced gercwith is our offer to these set-
builders to make use of the services of our magazine in increasing their sales. We have
set aside a section in which we will advertise the product of every setbuilder who desires
to avail himself of this service. These ads will be keyed and listed geographically. and
will cost the custom setbuilder nothing. The only requirements that must be met in
order for anyone to make use of this section are, first, that the advertiscment contain
no more than fifty words, secondly, that it be written on a piece of white paper and
attached to the coupon provided for this purpose in either the Spring or the Summer
issue of RADIO LISTENERS’ GUIDE and CALL-BOOK.

A NEW SERVICE FOR THE CUSTOM-SETBUILDER
]

This issue marks the inauguration of a
new service to our readers who are
building radio sets.

In the next issue of Rapio ListENERs'
Guioe ANp CaLl. Book, we will print a
page called

THE RADIO SET MARKET

in Yvhicﬁ every reader who is making
radio sets for sale, can place his offer
before the public without cost.

No, @33—Setbuililer In Los Avgeles, Cal.
fias Betutie Mlennessss Atterion et for waie,
Specinlizes in thia kind of set. Can build
any make of set to order. Welle

This is the way cach offer will be listed;
and any inquiry referring to the code
number under which your offcr is listed,
will be forwarded to you immediatcly—
without cost.

We belicve this service will be 2 great
boon to the custom-sctbuilder.

It will open a national market—help dis-
pose of more sets—and make more
money for you.

Besid (]

pening our to our
repders for this purpase, we have made
this service absolutely free and with con.
ditions casy cnough for all to live up to:,

CONDITIONS

Not more than fifty words to cach ad-
vertisement. Each request must be
written on a separate sheet of paper, to
which the coupon appearing below
must be attached. No request will be
considered without coupon.

RADIO LISTENERS GUIDE & CALL BOOK
230 5th Ave., N. Y. C,

RADIO LISTENERY GUIDE
AND CALL BOOK,

298 ¥inh Aveave.

New York Clty.

Ceatlemen:

Witbout cost or obligation
to we. kindly lossri tbe at-
tached Custom-Made.¥wt offer
io your mest lssue.

—_

Neme ...

Address .

City State ... r

Everything that is of interest to the Custom Setbuilder can be fouad within the pages of RADIO
LISTENERS' GUIDE and CALL BOOK. There is a complete log of Radio Broadcast Stations, revised
and brought up to date quarterly, nlso every worthwhile circuit and each new development in the Radio
world is fully reviewed and urnhiasedly treated in the puges of this magazine.

Do not neglect to take advantage of the service we offer you. REMEMBER

IT IS YOURS AT NO COST. Read more about this amazing offer in the

Summer lssue of RADIO LISTENERS® CUIDE and ALL BOOK.

Each issue contains over 196 pages of i{lteresn'ng. valuable informa-
tion. Replete with circuits and circuit diagrams. Large magazine size.

THE SOC COPY

AT ALL NEWSSTANDS, OR WRITE DIRECT TO

CONSRAD CO., INC., 230 Fifth Ave., New York, N. Y.
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The Radio Beginner

(Continued from page 1335)

Two andio-frequency  transformers,  3:1
radio, T1, 1'2;

One output choke coil, 80-henry, CH;

One hy-pass fixed condenser, 1-wf., 180-volt
rating, C;

Two vacuum-tube sockets, UX-type, V1,
V2,

One filiment-hallast resistor for 201A-type
tube, R1;

One filament-ballast resistor for 112.\-type
tube, R2;

One single-circuit telephone jack, J;

Oune 201A-type vacuum tube for V1;
One 112A-type vacuum tube for V2;
Two 41,-volt “C” halteries;

One wooden haseboard, 17 x 4 X VYp-inch:

One sheet of copper or brass, 10 x 3Y,-incly,
abont 1/32-inch thick;

Ten feet insulated wire, No. 183

FFour rubber-headed tacks.

The How and Why of
Radio Filters

(Continued from page 1346)

BEFORE THE A.F. AMPLIFIER

A third important use of the R.¥. choke
coil is to prevent R.I. currents from enter-
ing A.F. circuits. There are many types
of andio-frequency awmplifiers which will
amplify R.F. currents as well as A.F. cur-
rents; and, if the former were allowed to
enter the audio amplifier, the utility of that
device wonld be greatly reduced because
the R.I°. currents would overload the tubes,
and thus prevent the efficient amplification
of the A.F. impulses. All A.F. amplifiers
will amplify R.I'. currents, to some extent;
but this is true particularly of resistance-
and impedance-coupled amplifiers.

R.F. currents are most apt to enter the
audio amplifier through the pritary of the
first A.F. transformer or the first coupling
device, which is connected in the plate cir-
cuit of the detector tube; because a detector
always transmits some R.F. jmmpulses.
Therefore, a choke coil and hy-pass con-
denser should always be connected in the
detector circuit, in such a way that the
R.F. currents cannot pass through the
primary winding of the transformer. The
way in which this is accomplished is illus-

Iy

NI
[l

— Rl
==

Typical example of the construction of R.F.

choke coils, such as illustrated on_page 1344

(center of the heading); the windings are
separated to reduce sclf-capacity
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trated clearly in Fig. 4. The R.F. choke
coil is connected in series with the lead to
the A.F. transformer from the tickler coil
or plate of the detector; and the by-pass
condenser is ccnnected between the plate
side of the R.F. choke coil and the filament.
Consequently, the D.C. and the A.F. com-
ponents of the current in the plate circuit
of the tube pass from the plate through
the primary of the A.F. transformer; while
the R.F. component is blocked by the choke
coil and is farced to rcturn to the filament
throngh the by-pass condenser. The same
circuit is used, whether or not a tickler coil
is cmployed.

The use of a choke coil in the position
shown in Fig. 4 has an cspecial advantage
when the amplifier is connected cxternally
to the recciver cabinct. With an R.F.
choke coil in the plate circnit the R.F. cur-
rent is shunted directly to the filament, and
only audio current is fed to the amplifier.
The wires connecting the set with the am-
plifier may then he as long as required,
without affecting the results obtained.

The more important uses of R.F. chokes
and R.F. by-pass condensers have now heen
considered; hut there ave many other places
in which these parts are sometimes required
in radio cireunits. For example, hy-pass
condensers are always connected in shunt
with any instrument which introduces
straight olmie or puve resistance into a
tuned circuit, as in this way it is possihle
to reduce the iotal resistance (the imped-
ance) of the unit to R.F. currents. In re-
flex circunits, condensers are connected across
the windings of A.F. transforimers; and in
other circuits, similar condensers are cen-
nected across potentiomcters, grid-bias re-
sistors and other apparatus which is some-
times connected in the grid circuit, to pro-
tect them from R.F. currents.

USE OF A.F. CIIOKES

In audio-frequency civcnits choke coils
are used just as mmch as in R.F. circuits,
and are employed in much the same way.
In “hmpedance”- (capacity-) coupled ampli-
fiers, chokes arc required actually to pre-
vent coupling; in socket-power units they
are employed to smooth out or to filter cut
the “ripples” of the rectified alternating
current. In cother places they serve to
scparate the D.C. from the audio-frequency
components of the current in a circuit, as
in output filters.

A very important use of the A.F. choke
coil is in the plate-supply wires of an audin-
frequency amplificr. When connected in
this position it prevents the interstage conp-

Station

WRN

NEW YORK
326 METERS — 920 KILOCYCLES
and 2XAL, 30.91 METERS

is ouned and operafed by the
publishers of this magazine
Our Editors will talk to you
several times every wgc’t-
See yaurN}:m aper
or detai
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Radio Retailers & Wholesalers

are cordially invited to meet us at the

Second Annual Trade Show

BOOTH NO. 107, EXHIBITION HALL

Stevens Hotel, Chicago
June 11th to 15th inclusive

EC

RADIO
TUBES

Ask Our Representative
about the New CeCo

hielded Grid A. C. Tube

Have you tried the new

Power Output Amplifier
CeCo L-50

This new addition to the ‘“‘CeCo’’ tube family is designed
to provide a greater loud speaker volume, without distor-
tion, than has heretofore been possible, especially in con-
junction with auditorium loud speakers and in the operation
of a plurality of loud speakers from a common amplifier as
in hospital and exposition work.

Fil. Volts. .
Fil. Amp. . ..1.25
Plate Volts. . ...450 Mar.

LIST PRICE—$12.00

C. E. MANUFACTURING CO., INC.
PROVIDENCE, R. L., U. S. A,

.7.5

126 West Lake Street, Dept. 16, Chicago, Wineis | —

‘- SCOTT WorLp's Recorp

T
“peaers—ser | | | ke "ol SUPER 10

BUILDERS AGENTS
YWrite for this Catalog New
Summer and Fall Book. Save money

on newest hookups. sets, kits, parts,
accessories at lowest prices, "

The *‘Big, Friendly Radio House {
WESTERN RADI0O MANUFACTURING CO

and economical to con-
struct,  Results Ruaranteed. Write today for
free cireuit diagram, parts list and copies of long
distance recention verications.
SCOTT TRANSFORMER COMPANY
7620 Eastlake Terrace Dept. G Chicago
—

i3 a free monthly folder that will keep you abreast of the '
latest developments in Radio.
Your name will be placed on the mailing Hist on request.

68 Washington St.

 POWER

SLARQSTAT.

Ask vour dealer or send to us direct for literature.

American Mechanical Laboratories, Ine.
285 North Sixth Street Brooklyn, N. Y.

Theé AEROVOZ-

““Research Worker”

AEROVOX WIRELESS CORP.
Brooklyn. N. Y.

TOWER

ON SALE EVERYWHERE

RADIO |

PRODUCTS l BOSCH RADIO

AC snd DC Models, Cone Type Reproiucer,
Power Units, and Phonographic Pick-Up Device,
AMERICAN BOSCH MAGNETO CQRP.
. Snringfield ™ ass.
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LA R illly %4

L

STORIES

ACH issue of AMAZING STORIES
MONTHLY contains tales of startling
adventure, of strange people, of weird hape
N penings. Written by the most famous
N authors of ‘‘scientifiction’—fiction with
N a plausible scientific background. These

3 stories are different—out of the ordinary.
§ AMAZING STORIES MONTHLY affords a
i pleasant change from the cut-and-dried
5 literature of the day. Read it, each issue

contains enough tales to give you many
hours of priceless enjoyment.

Jules Vernc; H. G. Wells; Miles J. Breuer,
M.D.; Earl L. Bell; these are but a few of the
famous authors that you will find represented
in almost every issue of the AMAZING
STORIES MONTHLY.

AMAZING STORIES MONTHLY is

a large size magazine. Each issue
over 100 pages. Fully illustrated.

THE zsc COPY

AT ALL NEWSSTANDS OR WRITE DIRECT

EXPERIMENTER PUB. CO.
230 Fifth Ave. New York. NJ'Y

-y
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ling, which inight take place as a result
of the resistance in the output circuit of
the power-supply devices. Frequently, this
is the only way in which howling and
“motorboatine” may be prevented; par-
ticularly when “resistance-coupled” or “im-
pedance-coupled” amplifiers are operated
from “B” socket-power units. With these
amplifiers, an audio choke and a by-pass
condenser, connected in the plate lead of
-the detector stage, and also in that of each
detector stage, will usually obviate the
troublesome etfects altogether.

Fig. 5 shows the method of connecting an
A.F. choke and an A.F. by-pass condenser
in the plale circuit of a detector or an
audio amplifier tnbe. Diagram A shows
the usual method, with the choke coil con-
nected in the “B” supply wire to the trans-
former 12, and the by-pass condenser C
between the “B4-" side of the transformer
and the filament (“B-—"). With this cir-
cuit the AF. current must return directly
to the fikunent through the Dby-pass con-
denser because, after the current passes
through the prinary of the transformer,
the choke coil prevents it from entering the
“B” supply cireuit.

Diagram B shows another method, which
is sometimes used when the plate current
of the tube is heavy, and in any case where
the cove of the transformer might be satu-
rated by the plate current. The advantage
of the system (“shunt-feed”) is that the
direct plate current does not pass through
the transformer winding, but is dclivered
directly to the plate through the choke coil
connected in series with the “B.1.” wirc.
Also, by this method, the insulation of the
transformer is not subjected to high volt-
ages. In this circuit the by-pass condenser
is connected in series with the wire to the
primary of the A.F. transformer from the
plate of the tube and the A.F. choke coil.
This condenser makes it pessible for the
A.F. current to pass from the plate, through

the A.F. transformer, and to the filament
cireuit.

BT s

40 Non-Technical
Radio Articles

every month for the beginner, the layman
and those who like radio from the non-
technical side.

SCIENCE AND INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio articles of any non-radio magazine
in existence.

Plenty of “How to Make It” radio arti-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE AND INVENTION
is so good that many RADIO NEWS
readers buy it solely for this feature.

Radio Articles Appearing
in June Science and
Invention Magazine

Giant Loud Speaker Fills Theatre
A Radio-Equipped Yacht

How to Build a Large Cone Speaker
Making a Double-Cone Speaker

et

New Radio Devices
Radio Oracle—Questions and Answers
Latest Radio Patents
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PROTECTING THE SPEAKER

" Since power tubes have become generally
used in the last audio-frequency stage of
reccivers, the use of an A.F. choke coil
and a by-pass condenscr in the output cir-
cuit of a receiver is almost universal prac-
tice. The purpose of this chokc-and-cen-
denser combination is to allow the A.F.
current to pass through the loud speaker
and, at the same time wake it hmpossible
for the plate curvent of the tube to flow
through the windings of the loud-speaker
unit. This is absolutely necessary in many
cases; as the heavy plate current required
by the power tube would be sufficient to
burn out the fine wire in the loud-speaker
unit or, at least, it might “saturate” the
winding, and the results would be ahuost
cqually unsatisfactory. .

Fig. 6 shows the method of connccling
a choke coil and a by-pass condenser (“tone
filter”) in the plate circuit of the last AT,
stage. Diagrams A and B are for the
usual amplifier arrangement, and diagram
C is for the “push-pull” amplifier. At A
is indicated the arrangement followed when
the choke coil and condenser arc a part of
the receiver proper; and the chief advantage
of this circuit is that the loud speaker is
at ground potential. When the choke coil
and condenser arc connected externally to
the receiver, however, the circuit shown at
B is usually used becausc of its greater
simplicity. Both circuits give identical re-
sults; but in the use of the latter the loud
speaker is kept at a high potential, which
is sometimes considered unwise. When a
push-pull circuit is used, a special choke
coil is required; this coil is twice as large
as the usual choke and has a center tap
for connecting the plate supply wirc. As
both ends of the choke coil are at the same
D.C. potential, it is not necessury to usc
by-pass condensers in the wires to the loud
speaker; but, if it is desired to keep the
loud speaker at ground potential, two con-
densers may be connected in thc positions
indicated in dotted lincs.

“IMPEDANCE” A.F. COUPLING

An “inpedance”- (eapacity-) coupled au-
dio-frequency amplifier circuit is another
place where A.F. choke coils are required
in numbers. In these cirenits choke coils
are used for two Ccifferent purposes; so
that two choke coils as well as one by-pass
condenser are required in cach stage. Fig.
7 shows the circuit arrangement usually
employed; in this thc by-pass condensers C
are used to transfer the audio-frequency
energy from the plate (output) circuit of
one stage to the grid (input) circuit of the
next stage. The choke coils 1. provide a
path for the direct (“B”) current to the
plate of the tube and, at thc same tine,
prevent the A.F. component of thc current
from returning to the filament without
going through the condenser C. The chuke
coils L1 allow the charges on the grids of
the A.F. amplifier tubes to lcak bhack to
the filament.

In the first part of this article it is stated
that choke coils and by-pass condensers
may often be removed from a receiver with-
out affecting the results. The fact is that,
under certain receiving conditions, if a
choke coil were short-circuited the mmsic
would not be affected; but under other
conditions the choke would greatly improve
the results. The fact is, that a rcceiver
fully protected with chokes is more stable
in operation and is capable of giving supe-
rior performance under most conditions.

The nuwber of choke coils required varies
with the circwit used, but Fig. § shows the
positions in which choke coils nay be used
to advantage, ‘n practically every recciver.
Of course, special circnits often require
many additional chokes and by-pass con-
densers.

The uses of auwdio chokes, which have
been considered thus far in this article, ave
those of the choke coils which are used in
the receiving sct proper. However, prob-
ably more choke coils are used in power-
supply units for radio receivers, than for
any other purpose.  When used in this way
they arve part of a filter cirenit consisting
of two or morc choke coils and a con-
denser “bank.”  (Filter cirenits are pro-
vided to smooth out the ripple in the in-
terrupted direct enrrent which is delivered
by the rectificr; ie., to remove the 60-cycle
hum frone the direct-current ontput of ihe
rectifier tube.) The action of a filter cir-
cuit requires a rather lengthy explanation,
and, therefore, it will not be fully covered
in this article.
that the choke coils retard the pulsating
component of the current and the con-
densers act as rescrvoirs, which become
charged at “peak” voltages and discharge
smoothly between “peaks.” Dy usc of com-
binations of chokes and condensers, in a
circuit similar to that illnstrated in IMig. 9,
it is possible to change a pulsating divect
current into divect eurrent pure cnoagh to
operate the plate civenits of radio tubes.

In their construction, hoth R.F. and A T
choke coils offct more complications than
onc might think. In the case of the R.F.
choke coil it is necessary only to wind a
coil of wire possessing suflicicnt inductance
(and therefore impedance) to offer an ef-
fective harrier to the vadio-frequency cur-
rent which it is desired to block. How-
ever, in winding the coil the maker must
take care to sce that the distributed ca-
pacity is as low as possible. If the dis-
tributed capacity of a coil is high, this
capacity tends to short-circuit the coil,
thus destroying its utility. Several meth-
ods have becn developed for winding coils
having a very low distributed capacity, and
one of them is illustrated in the picture
shown on page 1366. In this system, the coil
is wound on a small wooden bobbin, in tlnce
or more sections of various widths. 1In
most cascs, the end of the wire leading
from the smallest-winding section is con-
nected to the high-potential side of the
circuit.

In winding A.F. choke coils, the probiem
is to produce a coil which will have sufficient
inductance when a comparatively high cur-
rent is passing through the winding. ‘This
is a prohlem which concerns the manufac-
turer morc than the experimenter; because
it is rather impractical for the latter to
attempt to build a home-made A.F. choke
coil. Tlowever, it is important for the con-
structor to sclect an instrument which
possesses the proper inductance and suit-
ahle current-carrying rating for the par-
ticular circuit in which it is to be uscd.

Keep the Loud-Speaker Cord

Away from the Lead-In

N rnunning a length of wire from the

receiver proper to the loud speaker, if
the latter is separated any distance from
the fovmer, be careful to keep this wire
away from the aerial lead-in. If the two
are too close together, a very persistent and
annoying howl will develop. .
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They make

6,000

a year

The facts prove that
YOU can achieve
Success in Radio!

Radio News writes us:
“In looking over the dealer mail received
in the last three months we find that the
average income of all dealers who gave
us their income figures, 38 in number,
averages more than $6,000 a year.”

{Signed} C.W. EMERSON
RADIO NEWS

Why don’t you think this over and
say to yourself, “These dealers are
no smarter than I am. If I knew radio
thoroughly, I could make that much
and more. I know that the Radio In-
stitute of America is America’s oldest
radio school—that it gives the fin-
est radio instruction obtainable any-
where, and the finest and fullest radio
equipment.

“I know that RIA is conducted by
the Radio Corporation of America
and is backed by General Electric and
Westinghouse—that their course in
radio is complete and entirely covers
every phase of radio, including op-
erating, broadcasting, in fact every-
thinginradio. I know thatI can make
progress because everything is told
so clearly. I can get this instruction
at home, and prepare for success in
radio without giving up my present
job. I can study when I please and as
longas I please. With the tremendous
opportunities opening up in radio
today, I certainly can’t
pass up this opportun-
ity to learn more about
the RIA course. Here’s
one coupon I will clip.
I want the full facts.”

Tearout the coupon andmail it now.

RADIO INSTITUTE OF AMERICA
Dept. A-6 326 Broadway, New York City

RADIO INSTITUTE OF AMERICA, Dept. A-6
326 Broadway, New York City
Dear Mr. Duncan:

Please send me your new catalog. Iwantto
know more about your new radio course.
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90 Volt P ower’
Unit : $12 5

L 4
Hums, line noises, etc., gosmvely lm;)ossxble with
this new advanced unit. lug in and iorget. Non-
acid and noiseless. All detector and intermediate
voltages plainly marked. Simpler to hook up than
drv cells. Operates any tvpe set 1 to 12 tube:

Greater volume and clearness guaranteed. If not morough .«f
30 daya for complete refun

Gunmmeed further 2 years. For 110-120 voltg A.C. 25 to
80 cycle current. 90 volts, $12.75; 112%. $15. 25 135.
$17.50; 157%, $19.50; 180, $24.00; 202}4, $26.00

Algo buiit for’ D. C. current 110 and 32 voits at only £3.00
additional, any stze above. Ample stocks—same day ship-
ments. Simply say—ship C .0.D. or write for my Interest-
ing literature, testimonials. etc.

B. HAWLEY SMITH

334 Washington Ave. Danbury, Conn., U. S. A

Your Set Can
Now Get
Short Waves

Sent anywhere In the U. S.
post paid upan receipt of
price. Canada and Foreign,
60c additional. Money or-
der only. Also sent
C. 0. D. plus postage In
U. S. if §1.00 accompanies
order to Insure carrying
charges. In ordering be
!un to mmo set and tubes

sed, as UV199
UXid9, Wo11, 201A, Uxa2¢
or UY227. Price $15.90 op
$17.50 for A. C. Sets.

The SUBMARINER

will convert your regular set into a short-wave receiver by sim| Ply
inserting a plug In place of one of the tubes. This takes bm, u
seconds. ith “’Submariner” it wili enable you to tune bet

26 and 68 meters.

‘This device operates with all sets, such as T.R.F., Neutrodyne,
Super-Heterodvne and others A C or D C operated. No addi-
timal tubes, batteries, or coils required. Il set operates a
epeaker it will do 80 With “Submariner” attached. Onerates
:‘Lﬂ ?:ve m«émnget with Super-Heterodyne and as detector unit

0f

SHORT-WAVE RECEPTION
ia practleal, and espec ;ﬁin summer, ns mcy penetrate better
and there i3 less static.
practically All Powerful Statians Which Broadcast Pro-
grams. You may also Msten to amateurs from ali of the
world who transmit code messages. You will have one of thc
most, efficient short-wave recelvers when the “'Submariner-’ 1is

tached to your set. Get a *“Submariner’” 80 you may have
ummand of the short-wave activities as well as the broadcast
band If your Dealer does not carry

ORDER TODAY DIRECT
T'hts device has been mulonally advertised, and sold in all parts of
the world for the past two years

J-M-P MANUFACTURING CO., INC.
Department §3 Milwaukee, Wis., U. S. A.

REL
Build LACAULT'S Latest

ALL WAVE ELECTRIC

“R.E. L. 9”

Write for our list of “Specials”
—lowest prices in country.

R Eoe [AcauLT

116 WEST 65¢th STREET NEW YORK CITY

TABLE TYPE

SLARQOSTAT.

Ask your dealer for a copy of **Radio Etiquette' or
write usdirect. American Mechanical Laboratories,

Quick
Shipment

Aill Parts
in Stock

Inc., 285 North Sixth Street, Brookiyn, N. Y.

How Many Stations on
One Wavelength?

(Continued from page 1312)

from long distances at night. This distor-
tion may add to or declcasc the total dis-
tortion at the time.

CIIANGE OF FREQUENCIES

Then, too, guite a large nunber of sta-
tions hroadcast chain programns for an hour
or two only. When a station came into or
left the chain program, this would compel
it to revert to its formevr assigned fre-
quency. From 15 minutes to several hours
is required to change the frequency adjust-
ment of most present-day transmitters;
this would mean that such time must be
wasted. Also, the few hours during which
such a station was connected to the chain
would not be of great value to another sta-
tion which desired to usc the channel thus
vacated.

If a great number of stations weve hroad-
casting the same program, there would un-
doubtedly he many localitics where a given
reeeiving sct would receive some energy
from quite a large number of stations. This
would prohibit the announcing of call let-
ters by the individual stations; as it would
be necessary that all transmissions from
every station be identical. If, for cxample,
cach station did announce its individual
call letters, those listeners who were within
range of morc than one station would hear
the announcements front these different sta-
tions clashing in at the same time. Though
it might be possible to have each station
announce its call letters in turn, this would
he impractical, as it would require a great
deal of time for each station of a large
chain to announce its call letters.

Stations, therefore, being unable to estab-
lish their individual identitics would suffer
an advertising loss which would result in
a great decrcase of their value to the com-
pany sponsoring the chain broadcast.

CARRIER-FREQUENCY REGULATION

Considering the second phase of the ques-
tion, the problen. of maintaining more than
one station on the identical frequency, is
one which is not commercially practical as
vet. It is absolutely necessary that the fre-
quency of all transmitters of the chain Le
maintained exactly the same; if this were
not done, the various waves from several
stations would interfere and clash with each
other; producing whistles of varying inten-
sity and piteh, even if no program were
being broadeast.

Practically every listener is familiar with
the whistles heard on some of the broad-
cast frequencies; this is due to slight dif-
fevence in the carrier waves of the stations,
operating on that channcl. For instance,
suppose two stations sufficiently near are
broadcasting on the 1260-kilocycle channel;
but one of the stations is slightly off its
correct frequency and operating on 1261
kilocycles, and the other station is main-
taining its carricr-wave on exactly 1260
kilocycles. The two fundamental frequen-
cies will produce a third, equal to the dif-
fevence between 1261 kiloeyeles and 1260
kilocycles, or 1 kilocycle. This one-kilo-
cyele frequency is heard as a fairly high
pitched whistle, or 1000-cycle note.
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“The PERIDYNE

Desigrned by
HUGO GERNSBACK

A One Dial Receiver/

HE “Peridyne Five,” because of new prin-

ciple employed in its construction, assures
positive interstage resonance, and thus the
EFFICIENT one dial recciver hecomes a
reality. The Peridyne was designed by Hugo
Gernsback, well known inventor and editor of
several popular magazines. Until the inven-
tion of the PERIDYNE it was practically im-
possible to obtain exact resonance between
the RF stages of the Radio Recciver, due to
the fact that the least little change in the
spacing of the coil windings or the number of
turns threw the particular stage out of reson-
ance with remaining RF stages. Now, with
Hugo Gernsback’s Pcndync it is poss:ble to
adjust each stage of the recciver so that it will
be in perfect resonance with each of the suc-
ceeding stages. This is the principle that
makes the PERIDYNE the efficient receiver
that it is.

The PERIDYNE has again and again proven
its ability as .a DX set, both in the summer
months and in the winter. When built ac-
cordmg to spec:ﬁcanons it is one of the most
satisfying Receivers possible to obtain.
Remarkably clear tone reproduction, selectiv-
ity, and 1009, efficiency—these are the high
lights of the Peridyne success.

The Consrad Company, the oldest and-original
Radio pattern publishers, have prepared a full
set of blueprints, diagrams and specification
sheets from which this remarksable Radio
Receiver can he built. Every question re-
garding the building of the PERIDYNE is
fully answered in the 16-page instruction
booklet that is part of the Peridyne Pattern.

Write today—get a Peridyne
Pattern—you are sure to
enjoy the results that the
““Peridyne Five'’ will give you

Full constructional data

50c

THE CONSRAD CO., INC.
230 Fifth Ave., New York, N. Y.

[ 8 B N B ¥ N N N N B N B N
THE CONSRAD COMPANV. INC. o
230 Fifth Avenue, New York N

sentlemen: Kindly send me a (uﬂ get of blue;

and all data required for building_the new el
Peridyne Receiver. Enciosed find 50¢ 0 cover.

Ints
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If both stations were operating on exactly
the same frequency, however, the difference
would be zero and no notc would be heard;
this condition is callcd *“zevo beat” 'The
slightest deviation is not permissible, which
requirelment eliminates the use of “manual
control,” wherein one station’s carrier is
kept at the same frequency or “zero beat”
with another, by the opcrator of one sta-
tion listening in on a recciver at a remotc
point and adjnsting his own transmitter
by hand to “zevo bheat™ with another when
a whistle is heard cansed by his station op-
crating on a diffcrent frequency from the
other stations operating on the same chan-
nel. Nor will autonnitic devices do to pro-
duce this result, as they require that the
station’s carrier-frequency change slightly
before it may be restored to the proper
frequency.

Controlling two or morc stations from
one crystal requires great multiplicity, and
therefore great expense, in wire connee-
tions hetween the various stations. A sys-
tem, whereby synchronous operation is ef-
fected by one station's (when varying from
its correct frequency) producing a similar
variation at another, has heen accomplished;
hut this is expensive, especially where there
is uny great distance between the stations
s0 controlled.

Decause of the distortion taking place
during wire transimssion or duc to dif-
ferences in the amplifiers nsed and in the
actual transmitter, it is not considered
practical at this time to provide a single
channel on which a chain program should
be broadcast. The vesult would probably
be that only those listencrs within close
range of but one stution, where ne per-
ceptible effect womld he produced hy the
truansmission from other stations, wonld be
able to receive the program clearly. Any
listener whose receiver was affected by muore

than onc station would probably hear noth-
ing but discordant tones.

However, if it ever becomes practicable
to have chain programs broadcast on a
single channel, the advantages resulting will
be numerous. These will be explained in
another article to follow in the near future.

(Inother interesting phenomenon which
might arise, in case a nwmber of high-
poicer xtations were operating on exactly
the sme fundamental frequency and with
identical programs, even after the technical
problems above listed have been satisfec-
torily solved, is that of interference due en-
tirely to the location of receivers in the
areas at which two stations come in with ap-
proximately equal strength. There might
then be expected to occur an effect similar
to the fringes of color noted where two light
waves alternalely strengthen and cancel
each other; at points where the signal of
one station had to travel one-half « watve-
length farther than that of the other, ihe
tea should completely cancel each other,
crcept as the directional characteristics of
the receiving aerial might overcome this
interference. However, it. may be remarked
that this condition would probably unot
manifest itself in inability at all times to
receive either station; but in a pecdiar
foding effect, as the palhs of the waves
were allernalely lengthened and shortened
slightly by the changes in the condition of
the atmosphere. Some cxperiments have
of late becn made in operating two stations
with the same program on the same fre-
quency, as related above: and we will be
very glad to hear from any of our readers
who live where the normal field strengths
of two such transmilters are nearly equal,
as to the constancy of the signals received
hy them.—VYFaveor.)

A Britisher Chats on Radio

(Continued from page 1313)

“How I motored by night from Ogdens-
hurg to Ottawa, and the reason why., A
Problem Story.” Or even, Awong . the
lion-hunters of Tifth Avcnue.”

But what do we get?  Shades of White
Corpuscles! “The History of the Frozen-
Meat Trade;” “The Romance of Bimetal-
lism from 1843 to 1926; “Furnishings in
Oak;” “Evolution of the Movris Dance;”
“History of the Coffin-Makers’ Guild from
the time of Henry the First;” “The Influ-
ence of the Etruscans on Grecian Burial
Ceremonies;” “The Evolution of Hot-water-
pipe Systems.”

THE ETHEREAL EXILES

From the B.B.C.s chamber music ana
talks has sprung the great British amateur
radio movement: the movement being an
escape. Anything British amateurs have
done in the DX linc has bLeen direcctly in-
spired by the desire to evade British broad-
casting. Our most prominent amateurs
openly declare that they would rather eaves-
drop on a Jecture by a Thibetan band of
nose-flautists playving on instruments made

of human thigh-bones, thun endure the
customary DB.B.C. fare: not Dbecause the
good in it is so insignificant, hut because
the bad is so venomous,

In order to give you the proper hang of
the real amatcur movement in this island,
I st explain that it is impossible for a
man here to get a license permitting him
to hook up and operate a transmitter, un-
lexs he can satisfy the post office that his
inlention is to engage in genuine research.
the object of which must be stated ond
wmuxt satisfy the post office. If a man said,
“Look here! I want to work a sct purely
for the fun of connnunicating,” the post-
master gencral would do one of two things:
(a), Resign; or (b), call in the law lords
to sce whether they could not frane up a
charge against the sinner which would curn
for him a couple of months in prison, or,
as somc American Milton says, in the
“hooregow.”

(T do not care much for “hoosegow;” it
is ugly. “Frazzle” has music; “hootch” has
the virtue of conveying the right idea with-
out circumlocution; “piker” is snfficiently
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SKINDERVIKEN

Transmitter Units

Have hundreds of uses. Every amateur should have
two or three of these amplifiers in his laboratory.

A FEW USES FOR THESE UNITS

FoTidlmarn Mu3 &Y A
Disranee
="

—

=| LANLR
RETRANSMISSION ~

(.

BEELVEN
= AMOLIFIER =

=RADIO AMPLIFIER~

"_.H_J\

L Chrwuniatacio ot _matpwin owONE ampurita- J

12 PAGE INSTRUCTION BOOKLET

| containing suggestions and diagrams for innumerable

‘PRESS GUILD, INGC.

uses, furnished with each unit,

WE PAY $5.00 IN CASH
for every new use develoL;‘)gxiL for this unit
and d and p d by us.

P. G. MICROPHONE TRANSFORMER

A Modulation Traps-
former specially de-
signed for use with
the Skinderviken Trans-
mitter Unit.

S$2.

FOR SALE AT LEADING DEALERS
Or Order Direct, Using Coupon Below

SEND NO MONEY

When the postman delivers your order you pay him for
whatever you have ordered. plus a few cents postage.

16-18-R—East 30th St., New York, N. Y.

Please mail me at oncc as many of the following items
as I have indicated.
....8Kkinderviken Transmitter Units at 93¢, for 1. $1.75

for 2: 82.50 for 3: $3.20 for 4.

....P. G. Microptone Transformers at $2.

‘When delivered 1 will pny the postman the cost of the
items specified plus postage.

Name.. ..... . .. ... ....
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-in all its phases/-

Complete instruction course in three
volumes. Every point of aviation effic-
iently and thoroughly treated. Subjects
covered in these volumes—

MODERN
AIR CRAFT

700 Pages
500 Illustrations

Contents of each chapter—
I. Aircraft Types. II
Lighter - than - Air Craft.
III. Early Airplane De-
signs. - General Design
Considerations. IV, De-
sign and Construction of
= Aerofoils. V. Arrange-
ment, Fabrication and Bracing of Airplane Wings. VI.
Airplane Fuselage and Landing Gear Construction.
\’I‘il.) Airplane Power Plant Types and Installation.
VIII, Aviation Engine Design and_Construction.
Air-Cooled Engines. IX. Aviation Engine Design
and Construction. Water-Cooled Engines. X. Avia-
tion Engine Auxiliaries. XI. Aircraft Propeller
Construction- and Action, XIL. Airplane Equilib-
rium _and Control Principles. XIII. Uncrating, Set-
ting Up and Aligning Airplane. XIV. Inspection :la)nd

3 e-

Maintenance of Airplanes and Engines. XV.
tails of Modern Airships and Airplanes. XVI]. Sea-
planes, Flying Boats, Amphibians and Other Air-
craft. XVII. Some Aspects of Commercial Aviation.
XVIII. Aircraft Instruments and Aerial Navigation.
XIX. Standard Nomenclature for Aeronauties
Report No. 240, Part I,

This book is written in simple, understandable

language.
PRICE $5.00

AVIATION
ENGINES

‘This treatise. written by &
T ized authority on ail
ol Ee practical aspects of
internal combustion engine
construction,  maintenance,
and repair,
43 no other oes.
The matter s logically
arranged: all descriptive mat-
ter is simply e and
coplously illustrated, so that
anyone can understand air-
plane engine operation and
repair even i without pre-
vious mechanical tral .
This work Is invalusble ‘o
anyone desiring to becowme
ﬂannviawrorm tor mechap-
C] .

274 PAGES

PRICE $§1.25

A.B. C. OF
AVIATION

‘This book describes the basic
erclples of aviation, tells

ow & balloon, or dirigible is
made, and why it floats in the
air, Describes how an airplane
fies. It shows in detail the
different, parts of an airplane.
what they are, and what they
do. Describes alt types of air-
planes and how they differ in
construction, as well as de-
tafling the advantages and
disadvantages of different
typesof aircra{t. It includesa
complete dictionary of avia-

| yqim EDITISH

L - tion terms and clear drawings
. of leading airplanes.

PRICE $1.25

Remit by cash; 8tamps, check, or money order
No C.0.D.s

We Pay Postage On All Books

CONSRAD COMPANY, Inc.
230 FIFTH AVENUE NEW YORK

scurrilous for ordinary purposes and pre-
sents no easy excuse for repartee; and
“hoho” is a word of power, photographic
and unerring in intent.  But “hoosegow” is
as dead as a medical student’s first patient.)

The chief result of the post ofiice’s jeal-
ousy ahout transmission licenses has heen
to concentrate the cnergics of the boys npon
the construction and use of reccivers. A
few imaginative persons have succceded in
cockering up programmes of rescarch which
have deluded the post office—and that is
really not difficult, because the P.O. is
hackward in radio matters—and some of
them have waggled the ether very effectively.

THE HENGLISH 'AMS

Young Goyder (2 S7). a schoolboy, in
February, 1927, amused himself by making
two-way contact, in Morse, with a whaling-
ship off the Great Ice Barrier, 250 miiles
within the Antarctic Circle; threc years
hefore, he had worked with an amateur
in New Zcaland. Gerald Marcuse (2NM)
gets everywhere and anywhere and special-
izes in talking to exploring expeditions; he
worked two-way Morse with the Rice Ix-
pedition in Brazil, and telephony-Morse
(in daylight) with a ship in Wellington Har-
bor, New Zealand. E. J. Siumonds (20D)
reckons Australia, New Zealand, and Mex-
ico neighbors.  J. A. DPartridge ((2KF)
prefers the wild and woolly places; he
chats with Borneo, Iapna, Manila and
Saigon. F. A. Mayer bagged the scalp of
the U. S. Army Signal Corps, Philippines,
and there is anothcr youngster, whose
name I forget, who kindly takes messages
from British Air Force posts in Irak and
hands ’em to the Air Ministry when he is
not too husy doing the same for the Navy
in respect of Hong Kong. And Gerald
Marcuse gives regular hroadcasts for the
henefit of overseas Britons, hy permission
of the post office, while our B.B.C. is fig-
uring out how to do it. Give 2 NM a call
and judge of his quality.

OUT WHERE CANOIrUS SWIMS

Now for the humbler dial-twisters, great
in their lesser orbits. Tirst place to the
DX hounds, pnre and simple. They live
in one dimension, length. To them the
globe is a rotten shriveled-up pip; a paltry
12,000 odd miles is all the backyard they
have to play in. Small wonder that we
hear the word Mars mentioned every six
months.  They regard it as a flaw in the
evolutionary process that Mars is so cus-
sedly reticent, to say nothing of the silence
of Alpha Centauri. ‘There onght, in a
properiy-regulated wuniverse, to be trans-
mitters in Heaven, they say.

However, having reduced all the miles
in creation to millimeters, these poor fel-
lows, in order to demonstrate their skill,
have had to rednce their tuhe-power—to
fight, as it were, with one hand tied be-
hird. So now the hall-mark of a radio-
king is bhis reception of Australian broad-
casts on one tube. Not had work, short
waves, or not. Eh? And there ave plenty
here that have done the trick. Yet a win-
ning circuit is not alone sufficient. Give
them a slight rah rah. Thank vou!

THEIR QUEST IS QUANTITY

Now allow me to introduce the Noisy
Boys. These lads—clever, but bad mem-
bers of societv—judge their radio results
in terms of acoustics. No signal is ad-
mitted by them as truly elect if it fails to
rattle the crockery in the kitchen or bend
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the walls of the house outward. The Noisy
Boy considers that he has satisfied the de-
mands of Destiny if he gets Prague, or
Madrid—or what vou will—loudly enoungh
to shake a pic off the pantry shelf or shat-
ter the vases on the doo-de-la-day.

I had a letter recently from a promising
boy of fourtcen years, which said that its
writer was rousing the ncighborhood with
blah-blah frowm a loud speaker, when, enter
a policeman who had looked to find a gang-
fight. Said the cop, “Ilow many tubes?
Six#”

“Three! And here’s a blue-print of the
hook-up,” was the reply.

The cop resigned from the force three
days later and hecame an Episcopal lay-
preacher, so that he might have leisure to
pursie radio.

Talking of theology, the worst job that
ever I heard of over here was the feat of
an ingenious Noisy Boy who hitched seven
power tubes to a loud speaker driven by
compressed air and, having tuned in Rugby
Radio by mistake, blew a churchwarden
through the window of a cocktail-parlor
where he landed at the feet of the Senior
Deacon who had looked in to study the
Devil and his ways. Yeh!

A clearly-defined type of “fan” is the
Experimenter.  He treads the devious by-
ways of the art, always looking for that
to happen which is dead against the regn-
lations. He cherishes a hope that he will
hit upon a longitudinal ethereal vibration.
He believes that, if he wastes enough chemi-
cals, he will find the stdrage battery which
delivers oscillatory current at ten million
cycles. He does to orthodox circuits things
which, to hehold, would make even Reinartz
and Colpitts scream with pain. He is for-
ever on the verge of inventing a tube con-
taining an atom-crushing plant, thus sup-
plying energy enough to run the receiver—
and the refrigerator as well. Judging from
the pictures which I see in your popular-
science nagazines, America knows all there
is to know about this harmless species.
Therefore T pass on to consider The Young
Scientist, one of the prettiest things to
wateh in the whole galaxy of gadget-
grinders,

THE ELEVENTH PLAGUE

The Y.S. was born in spectacles and cut
his teeth on a slide-rule; science is his is-
sion; in its interests he was incarnated.
You pull off in his hearing a mild joke
abont the radiation resistance of your an-
tenna being Jow-loss, and he comes hurtling
forward with a text-book in which, on page
900, you can plumb the abysmal deeps of
your ignorance. When you explain it was
a joke he implies either that you are a liar
or that you have blasphemed. The only
occasion when he smiles is when he finds
he can express a dab of static, coming
from the N.N.E., with velocity forty milli-
meters a millicecond,” in a foot-and-a-half
more algebra than can Professor More-
croft, and heat even Steinmetz by at least
a couple of threc-ply cosines.

He is a mad mcasurer; he measures his
amperes as they go inj hesitates, suspects,
and then runs round the set to measure
them as they come out. His receiver is
Just a dashhoard and his listening is all
looking. The greatest works of musical art
are for him but the waggling of pointers
in his meters. If he could mcet Handel he
would want to measure the force of his
grip. When he sees the name of Tchaikov-
sky he thinks it is the formula for the
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torque of a catswhisker. Dogs flee from
him, fearing that he will verify the length
of their tails. He will probably die young,
choked by a milliamineter administered by
a man who built a set, bragged to his wife,
and was then proved to be a fool hecause
the grid-plate current of his fourth tube
was short of two kicks and a wiggle on
the Y.S’s accursed meter. Drothers, do
you hury many of this brand?

(YES, WE HAVE 'EM, T00)

What a relief it is to contemplate, with
the screne, lofty benignity of the perfeclly
veracious, the ingenuous countenance of
the Common Liar. He was twenty min-
utes—no, to be strictly truthful, twenty-
three minutes—behind Marconi in hooking-
up the first radio sct. Perhaps his watch
was fast, but he will generously waive that
point. Anyway, he knows what he knows,
and he could show you his note-hooks, if
bhe could find them, etc., cte. But let that
pass. Some sneak n and collar the glory
but, when the truth is known, there are
those that will look cheap, he can assure
you. Why! only yesterday he was talking
to—

Sets? Pah! What Armstrong does to-
morrow he did in 1913 and thought no more
about it. If only he counld lay his hand
on those plaguey notehooks! Yes, he was
the man who fust thought out the radio
tube. Didn't develop the idea hecause—
tighness of cash—current thought not then
rcady for sensational advances in practice
—vested intercsts too deeply dipped in re-
gard to crystals and maguetic detectors—
etc., ete.

Perhaps we don’t know that he first had
the idea of the third electrode—final L
silent, as in “melon.”  No? Ab! secrct
history.  Time will show! ‘Tclevision?
Pooh! 1In 1897, he wrote a paper (under
pressure of the Royal Society) to show
that if—and if—and if—then, of course it
was easy to transmit the image, ete. Great
impression  at  the time! DBut current
thought conservative; Queen Victorin ex-
pressed her disapproval of any such thing.
Archbishop of Canterbury found nothing
in IToly Writ to warrant such procedure.
ITouse of Tords snorting all over the shop
at mere thought of possibility of shooting
almost sacred lineaments of heirs to duke-
dows from castle to cottage.

But—if yon want to hear every broad-
cast station in the world, on a two-tnhe
set, of my own design, with an antenna
four inches long and no inches high, through
a lond speaker made ont of junk, with no
batteries, no “ground.” no nothing, and less
coils, ' vour man.

Gentlemen, do von know this fellow? If
you have not his like T am greatly surprised
and will use my utmost endeavors to have
hint shipped over to Fllis Island, from which
health resort your hospitality will, T doubt
not, speedily rescue him.  And you may
keep him. It’s a gift. You have the best
of our Old Masters. ‘Take the cream of
our Prize Liars, cousins.

P.S. The Editor says I called twopence
20 cents instead of 4-point-something cents
in my first article (see¢ February issue). 1
did. I was dreaming of the milleniwn, when
the dollar will be worth half a yen and the
pound sterling 20 ven.

The Port of Missing Airplanes

(Continued from page 1323)

wearing the phones which picked up the
signals of the radio beacon; for although
the transport was cquipped with the con-
ventional three-light visual indicator, the
NAEC regarded it necessary for the pilot
to keep a check at all times upon the op-
eration of the beacon, least some stray sig-
nal or other accident give a false reading.
Beside Dare sat the NAF.C's world-famed
acronautico-medical specialist and psychol-
ogist, keeping a watchful eve on the film
hero’s movements. Scott sat a little hehind,
watching the most important of the instru-
ments, his new gyroscopic band-and-turn
indicator, which not only gave visible indi-
cation of the vertical position of the ship.
but made a permancnt record of the plane’s
movements. Thus any incident in the flight
could be checked by its time, to determine
the transport’s position at that instant.

For hours ihe plane roared on, but there
was no hint of anything unusual. Scott,
who was studying a bundle of reports upon
the previous erashes, frowned.

“From these records,” he remarked, “it
appears that all four of the planes were
forced down in an area within a radius of
but fifty miles.”

The engineers looked up from their in-
struments. “What does this mean?” onc of
them demanded.

“It means,” rcplied Scott, that a new mys-
tery complicates the prohlem. Can there
be, out in mid-Pacific, an aerial Sargasso,
which no ship of the air can penetrate? Is
there some strange, mysterions current

which sends planes down to destruction?
At any rate, it appeavs that about nine-
thirty tonight, we shall pass through the
arca in which the four transports met dis-
aster. Until then, we can only speculate.”

The day passed without event. With the
coming of darkness, the transport ran into
a dense fog which rendered the moon and
stars invisible; but the radio heacon still
held the ship straight to its course,

It was not until 9:50 p. m,, that there
appeared any hint of the unusual. Then,
without warning, Dare pulled back sharply
on the stick. Scott felt the nose of the ship
lift. He saw that Dare was staring in-
credulously at the bank-and-turn indicator.

“The  instrument is wrong! exclaimed
Dare. “We are diving!”

The indicator showed that the nose of the
ship was pointing upward; but still Dare
pulled back on the stick. “The indicator
quivered, then suddenly went wild.

“We are in a tail-spin!” cried Scott, wildly
gesticulating toward the indicator

Dare nodded and swung the controls.
Again the nose lifted.  Suddenly the indi-
cator spun about, and aghast, Scott saw the
altimeter drop—2,000 — 1,500 — 1,000 — 500
fecet—

He motioned frantically for Dare to trust
to the indicator. Puzzled, Dare oheyed.
ITe inclincd the stick, and the altimeter
gradually rose.

With his eyes on the indicator, Dare nn-
buckled the strap on his helmet and re-
moved the headphones from his ears.
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New AERO Circuits
For Either Battery
or A. C. Operation

Proper constunts for A, . operation of the
improved Aero-Dyne 6 and the Aero Seven have
been studied out, and these excellent circuits are
now adaptable to either A. C. or battery opera-
tion. A, C. blueprints are packed in foundation
units. They may ualso be obtained by sending
25¢ for each direct to the factory.

AEFETTo

AERO Universal Tuned Radio Frequency Kit

Especially designed for the Improved Aero-
Dyne 6. XKit consists of 4 twice-matched
units. Adaptable to 201-A, 199, 112, and the
‘new 240 and A. C. tubes. Tuning range Le-
low 200 to above 530 meters. ’
This kit will make any circuit better in selec-
tivity, tone and range. Will eliminate losses
and give the greatest receiving efficiency.
Code No. U- 16 (for .0005 Cond.)
Code No. U-163 (ior .00035 Cond.,

AERO Seven Tuned Radio Frequency Kit

Especially designed for the Aero 7. Kit consists
of 3 twice-matched units. Coils are yound on
Bakelite skeleton forms, assuring a 95 per cent
air di-electric. Tuning range from below 200 to
above 500 meters. Adaptable to 201-A, 199,
112, and the new 240 and A. C. tubes.

Code No. U- 12 (for .0005 Cond.)...... $12.00
Code No. U-123 (for .00035 Cond )....... 12.00

NOTE—ANlL AERO Universal Kts for use in tuned
radio c({rmtencv circutls harve packed in each cotl with
a tixed primary a tcice matched calivration siip sheuing
reading of each fized primary AERO Unicersal Coll
at 250 and 500 meters; all having an accurate and similar
calibration. Be sure 1o keep these slips. They're raluable
1f you decide to add another R. F. Stage to your Sel.

A NEW SERVICE

We have arranged to furnish the home set builder
with complete Foundation Units for the above
named Cireuits, drilled and engraved on Westing-
liouse Micarta.  Detailed blueprints for both
battery and A. C. operation and wiring diagram
for each circuit included with every foundation
unit free. Write for information and vrices.

You should be able to get any of the above
Aero Coils and parts from your dealer. If
he should be out of stock order
direct from the factorv.

AERO PRODUCTS, Inc.

Dept. 105

1772 Wilson Ave. Chicaga, III.

\ Dep;dal; |
Radio

. ———= Products

The Compleie Quality Pepufar Priced Line—
Send for Comprehensive Calalog J

LESLIE F. MUTER CO.
L 76th and Greenwood - Ilept. 827G (_}hlcngo

'VOLUME CONTROL
~ SLARQSTAT..-

Send for 16-Page “‘Mlcrometric Resistance™ Folder

American Mechanical Laboratorles, Inc.
285 Narth Sixth Street Brookiyn, N. Y.

’ As one cf the oldest patent
firms in America we give in-
ventors at Jlowest consistent

charge, a service not
Tesults, evidenced by many well known Patents of egxtr':"
ordinary value. Book. Patent.Sense, free.

| Lacey & Lacoy, 631 F St., Washingten, D, €. Estab. 1869
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As you like it

BUILD YOUR OWN
LOUD SPEAKER

"‘How to Build MODERN LOUD
SPEAKERS,” by Clyde J. Fitch. is a complete

history of Radio acoustics. Every phase of
Loud gpeaker design and construction is fully
and accurately explained, he many and
various methods of attaining true tone repro-
duction are treated in a clear and concise man-
ner. All types of Loud Speakers, the Exponen-
tial Horn, the Cone, the Piezo Electric Speakers.
Roll Type Speakers, in fact, every method that
has been used to produce clear, audible signals
is most tharoughly covered.

The good and bad points of each development
are honestly and unbiasedly treated. his is
unquestionably one of the most comprehensive
treatises on the subject ever written.

BUILD YOUR OWN LOUD SPEAKER

This valuable book contains full construc-
tional data and diagrams for the building
of the Loud!Speaker best fitted to give you
maximum satisfaction with the particular
receiving circuit that you employ.

52 pages—fully illustrated—6" x 9"

25¢

THE COPY
ON ALL NEWSSTANDS
OR WRITE DIRECT

THE CONSRAD CO., INC.
230 Fifth Ave. New York, N. Y.

CONSRAD COMPANY, INC.
230 Fifth Ave., New York, N. Y.

Gentlemen: Enclosed find 25c. Kindly send m a
copy of How to Build Modern Loud Speakers.

“Mr. Dare,” excitedly exclaimed Scott,
“you must’ trust your instruments! They
are absolutely correct. We must let this
test stand or fall on the reliability of our
equipment. Only to save the lives of our
men way we deviate from this course. Even
the most expcrienced pilot may err in judg-
ment of positicn when he can see nothing
bt the instrument panel hefore him. Be-
fore the first spin, our instruments, as well
as my own sense of position, showed that
we were flving on a level. Why did you
attempt to climb so suddenly:”

“Because I felt very distinctly that we
were in a nose-dive. Believing the instru-
ments to be at fault, I trusted to my judg-
ment and compensated hy lifting the nose
of the ship.”

“But according to the bank-and-turn in-
dicator, which T am positive is acenrate, you
actually climbhed so sharply that the plane
stalled and dropped backward into a tail-
spin. Let us fly by instrument alone.”

For a time they flew on a level at 1,000
feet.  Suddenly Scott’s cye was caught by
a pattern traced by the recorder of the hea-
con receiver. The very-slightly wavy line
of the beacon’s signals was describing a
series of minnte rippics.

Scott snddenly busied himself with wires.
He disconnected the tape recorder and con-
nceted the receiver to an oscillograph. The
vibration now was clearly apparent and dis-
tinct. Scott quickly estimated its pitch.
“Abount ten cycles,” he muttered. “Mr.
Dare, are yon positive that the ship is now
on an cven kcel?”

“Yes,” affirmed Dare. “Quite positive.”

“Then strap the plones tight and see
what is the result.”

Dare tightened the buckle. In a moment
he spoke: “Now I feel the floor tilt. . . .
I think we are diving, although the indi-
cator shows a horizontal position. . . | . i

Dr. Leipe leaned forward, staring into
Dare’s cyes.  “Sce, here!” he exclaimed.
“Very distinet vestibular npystagmus—a
sure sign of vertizo—” He burst into a
barrage of technical phrases.

Scott saw that Dare’s eves were going
through a slow oscillation, volling slowly
from right to left, and quickly returning
to the right. “He is dizzy!” he cried.

“Yes! nodded the Doctor. “A case of
emmetropia in which the nystagmatic symp-
toms indicate a vertiginous condition.”

Suddenly Scott understood. “Doctor,” he
demanded, “might vibration of the inner ear
cause dizziness?”

“Perhaps,” agreed the Doctor, “if it were
sufficiently severe.”

“Then this is the explanation: somewhere
nearhy is a radio station opcrating on the
same wavclength as the radio heacon, and
modulated at a frequency of about ten
cycles. Now, the pilot of a NAEC ship
wears inside his helmet a pair of head-
phones. The pressure of the headband
scals the sponge-rubber car cushions tight
against his ears. Thus every vibration of
the phone diaphragms is transmitted di-
rectly through this airtight chamber of the
outcr ear, into the interior. The inner car
is thus vibrated at a frequency of about
ten cycles per second—a pitch too low to
be audible, yet probably of great intensity.
Now, the sense of equilibrium is located in
the vestibule of the inner ear—that triple
“labyrinth” of semi-circular canals in three
planes. When the walls of the inner ear—
and thus the labyrinth also—is vibrated, the
little hair cells, or otoliths, which are fast-
ened to the Mside of the labyrinth, would
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also be vibrated; but because of the in-
ertia of the liquid inside the labyrinth, they
are bent back and forth with the move-
ments of the canals, thus producing sensa-
tions. Since this vibration is perfectly uni-
form, these hair cells are moved equal dis-
tances each way and would apparently
cause two equal and opposite sensations—
were it not for the fact, proved by clinical
investigations, that movement of these cells
in one direction produces twice as much
sensation as movcement in the opposite di-
rection. Therefore, the brain, receiving two
opposite stimuli, one twice as strong as the
other, naturally believes the stronger; with
the result that the operator feels as if he
is falling or turning to right or left. So,
our pilots were dcceived by their own
highly-developed flving sense, which made
them the crack flyers that they were.”

“Mr. Scott,” said Doctor Leipe, “you are
right. Vestibular nystagmns very correctly
infers a case of spontaneous or induced
vertigo entirely independent from otoscler-
osis, cerebellar peduncular lesions, intra-
cranial, labyrinthine, or vascular affections,
or from cxcessive stimulation of the
lamina spiralis membrana; in short, with-
out refcrence either to mesencephalic An-
passungsvermogén, on the one hand, or to
noctiko-kinetic Anfwortsbewegungen, on the
other!”

“Doctor,” spoke Harold Dare, “I believe
vou. There is only one person—nay, fiend—
who would he so base as to imperil human
life and the future of aerial transportation
merely to satisfy his personal hatred. He
~—whom the film world hates as the vilest
villain of history—would stoop to this das-
tavdly deed. He, alone, whose name is—"

“Dandy Diavolo!” cried Scott.

“Yes,” agrced Darve, sadly. “Such a vil-
lainous act would fit perfectly his past
career as master villain of a thousand films
if not of this story itself. We mmnst now
find the liend, and foil him.”

He banked slarply and swung the trans-
port round. Scott plugged a thermogal-
vanometer into the receiver circuit. A few
moments later the meter had risen to a
sharp maximum. “Now !” he said.

Dare swung ‘his controls. A light sud-
denly appeared below. Down swooped the
great plane and taxied up beside a lorg,
low, black yacht. In an instant Dare had
led his men out across a wing and up a
ladder which dangled over the yacht’s side.
There was no one on deck, but a strip of
light showed beneath the door of a cabin on
the upper deck. Sileptly the group ap-
proached it—

Dave flang the door open. A tall, black-
haired man wearing headphones sat at a
table before a commercial-type, duplex
radio rcceiver. At his side, the yacht’s
radio operator watched over a group of in-
struments connected by wires to a tall-
panelled, continuons-wave transmitter.

“Your game is up, Dandy Diavolo!” cried
Harold Dare. The villain whirled—to face
a sinister row of blue-muzzled automatics.
He raised his hands skyward.

“Am I undone?” he demanded. “Is this
like another scenario, in which right always
triumphs in the last reel, and the villain
finds himself thoroughly foiled? Am I
doomed to disappointment even in this story
also? Is this the last episode?”

“Yes,” said Harold Dare, “you are foiled;
for, as in a scenario, you must be foiled in
the last reel, and this is

THE END.”
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Radio Takes Over the
Geography Class

(Continued from paye 1317)

‘I'his brings us to another point. Bcetween
any place in the world and any other one,
there are many paths on the face of the
earth; but one is shortest—a “great-circle”
path. This is presumably the course of a
radio signal; thongh recent tests with auto-
matic recording devices show that the sig-
nal from a high-power non-directional trans-
mitter arrives also the longer way round,
a very slight fraction of a sccond after the
first impulse.

But between two points exactly opposite
on the earth all pathe are of equal length;
and consequentiy the whole unabsorbed en-
ergy of a radio wave from one would con-
verge on the receiving antenna at the other.
The effect of fading would, however, be
noticeable; us some portions of the wave
would be reflected at different levels in the
atmosphere.  All in all, however, it scems
reasonable that there should bhe an effect
something like that observed in the well-
known “whispering galleries;” where a
sound created at one particular point in the
auditorium is reflected with full force from
cvery wall upon one other spot.

Lxcellent reception has been noted, in
Australia, of signals, particularly short-
wave ones, from England and the United
States, and vice versa—this is notable when
the extremely low power used is considered.
This suggests the possibility of some very
‘interesting rescarches into vadio.

What will be the result if we try sending
radio messages between two “antipodal”
points, as fav apart as it is possible to
separate two places in this world—about
12,400 miles? Will we find that signal
strength suddenly jumps up as we approach
the point of greatest distance?
sure, and scientific way to learn is to try
the cxperiment and see what happens.

SN IN OUR
JUNE ISSUE

The Invisible Man, by H. G.
Wells, While there have bheen
many battles fought in our Dis.
cussions Departmient as to cer:
tain of Wells’ stories, the editor
) makes the prediction that The
Invisible Man will be acclaimed by all the
readers of AmaziNG Stories. It is one of
those stories that i3 well nigh perfect.

The Blue Dimension, by Francis Flagg.
Of course. you will remember Mr, Flagg’s
past stories, The AMaster Ants and The
Machine Man of rrdathia. 1In The Blue
Dimension, he has produced a real thriller,
and it is 3 most convincing story, too.

The Golden Girl of Munan, by Harl Vin.
cent. What a very few scientists, exiled
with a small group of radicals, finally invent
on a small island off in the uncharted seas,
is graphically told by our new author, who
has not only a vivid imagination but, (being
an engineer of high standing) an alequate

2 )
amount of scientific kno\vletfgc from which
to draw.

Baron Miinchhausen's Scientific Adven-
tures, by Hugo Gernshack. Our (riend,
the Baron, having a knack for learning
everything worth-while knowing, continues,
in his own manner, to tell us about the cities
of Mars and how the planets look, as seen
through the powerful Martian telescopes.
He also advances an cutirely new theory, as
to how the Martians might make life gear
able on their desert planet.

And Otbers.

TR

e

1375

w/ SUPER MACK
SPRING AERIAL

r !ﬂ?smn:v<:rsahﬂ:':(m@jm?.\lmmﬂ
' TYPE N O 20

A oy
T 0 mlm:rngm
R RN oy
i T ity
Licensed under Pat.
No. 1581133 granted
1926.

EASY TO ERECT g

R Ry BN T TR TR

No. 20 for a 20 to 60-foot stretch
No. 60 for a 60 to 126-foot stretch
Aerials contain 350 feet of coiled wire

T Dealers, write for our
SS—— Ypfm 2 60-g b Jiiz.;c",“i.
Lt e & S o dous on this yem

LATEST AND
GREATEST IMPROVEMENT
IN AERIALS FOR ALL SETS

One of these acrials erected in place of your old acrial will give your sct greater volume
ronortionate to selectivity. This means your set will %i\'e 1 CLEARER, FULLER an:
gOl'DER reccption on stations you have been able to receive, and will bring in
stations from longer distances, likewise different directions than you have had before.
TIIOUSANDS SOLD AND NOT ONE DISSATISFIED CUSTOMER

If your dealer cannot supply you—order direct—yire number and send check or
money order. Mack Aerial Hour—Station WLIT—Vednesday A. M., 11 to 12 noon

Guaronteed to Improve Distance
Reception Any in Locality

MACK CO., Inc., 44 N. 4th St., D J, Philadelphia, Pa.

— T LM

The only |

oo SR v O

Write for Folder

HAMMARLUND MFG. CO.
424-438 W. 33rd St., New York

Canadian Representative

WHITE RADIO COMPANY, Ltd.
41 West Ave. N, amitton, Ont.

WHOLESALE |

WHOLESALE
RADIO CATALOG

Listing thousands of Iter3 In standard radlo
parts, Kits, Accessories, Complete Sets. Fur-
niture, etc. Everv Set Builder and dealer ]
should have a copy. Real wholesale prices. Send
for your copy 8y.

THE HARCO COMPANY

1257 So. Wabash Ave, Chicago, 1l

The HARCO CO. aesa

$21 WARREN

For 1 to 10 tubes. Complete with tube. |
Guaranteed. Was $35. Now DIRECT

to vou, £21.00. Write

WARREN ELECTRIC CO., Dept. R.N., Peoria, 111 |
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For Those WhomPl.'efer:r

Straight-Frequency-Line

Condensers

The Hammarlund S-F-L. Condenser
stands at the head of its class—as
popular as ever with fans and ex-
perimenters who prefer the exclu-
sive advantages of that type.

It is Hammarlund Quality through-
out, embodying every modern con-
structional feature of its famous
companion, the Hammarlund Mid-
line Condenser—only the tuning
curve differs.

If your dealer can’t supply
you, write direct to us.

PRECISION

PRODUCTS

NEW SHIELDED
SUPER-10

5 Screen Grid R. F. Amplifiers
4 Stage Power A. F. Amplifier
Iiustrated literature gralis
Complete Constructional Blue Prints,
$2.00, postpaid

NORDEN-HAUCK, INC.
Butlders of Hlghest Class Radto Apparatus in the World
" Marine Bldg., Philadelphia, Pa,
Cable Address “NORHAUCK"”

uality Apparatus
Qur latest Lulletin No. 929 describing our com-
plete line of quality apparatus is yours for the
asking. Write for it today.
GENERAL RADIO CO.
30 State St., Cambridge, Mass,
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STP\OBODY[\_J E

“The Greatest Super
Heterodyne

NEW and revolutionary principle is em- l

bodied in the Strobodyne. This new
principle is based on what is known as the
“Stroboscopic Phenomenon.” It is the appli-
cation of this phenomenon tothebasic prin- |
ciples of Super-Heterodyne construction that l
has placed the STROBODYNE so far ahead
of all other Super-Heterodynes. The STRO-
BODYNE employs eight tubes and is a |
marvel froin the standpoint of selectivity, '
accurate tone reproduction and as a DX set.

Of course CONSRAD, the oldest and original
radio pattern publishers, were given the task |
of publishing complete instructions for the |
building of an efhicient STROBODYNE
RECEIVER. In designing the best and most
comprehensive instruction material, they have |
excelled. The STROBODYNE PATTERN {
BY CONSRAD contains four full size blue-
prints and a special 16-page instruction book- |
let that answers fully every question on

STROBODYNE construction.

Werile today—Get a full set of STROBODYNE
patterns  from CONSRAD— You will be {
more than satisfied with the resulls thal a 1
STROBODYNE RECEIVER assures you.

Full constructional data

only 50c

THE CONSRAD CO., Inc.

230 FIFTH AVE., NEW YORK, N. Y.

THE CONSRAD CO., INC., ,
230 Fifth Ave., New York, N. Y.

Gentlemen: Kindly send me a full set of blueprint
n;fd nﬁnc.?lnm requiren for bullding the eMcent STRO
BODYXNE RECEIVER. Enclosed find 50c. 1o cover |
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THE “ANTIPODES’

Unfortunately, there are comparatively
few points on land directly opposite each
other; as about three fourths of the earth’s
surface is water, and a considerable por-
tion of the land is rather unpleasant as a
habitation. The United States, for instance,
is opposite the Indian Ocean (not China!)
and its thvee million square wmiles of land
is counterbalanced by nearly six tines as
uch water.

Nevertheless, in this vast area of bring,
there are two small islands, which seem
ideally fitted hy geography, if not by scen-
ery, for a radio observation post. Suppose
that” on Amsterdam Island there is placed
u competent party of radio ohservers, with
ample equipment, and in the southeast
corner of the state of Colorado a suitally-
powerful short-wave transmitter is set up.

A vertical wave broadeast from this
acrial in the United States will radiate in
every direction; hut if it continued its
course concentrically, with cach impulse in
the line of the original motion, theoretically
every one would arrive with practically the
same force at the same time on Amsterdam
Island, as though an aerial 78,000 miles long
surronnded the transmitter.  As aatter of
fact, hecanse of the varving reflection of‘
the wave, and the slight irregularity of the
carth’'s snrface, it is not possible to pre-'
dict cxactly the result. That would have
to he found out hy experiment; but it
would be worth while to know what would
happen.,

We may try aerials erected at all angles;
peculiar grounds, sunk vertically into the
carth, ete. We may determinc in what di-
rection a wave, projected from a vertical
aerial, arrives at its journey’s end. We
nuist  experiment  with several different
wavclengths, to determine which will be
reflected most precisely from the transmit-
ter to the receiver over this distance; for
different waves have diffcrent “skip dis-
tances.” (Fig. 2.)

Offhand, the reader might suppose that
the radio wave would pass directly through
the earth; from one vertical acrial to an-
other exactly in line with it through the
center of the globe, instead of going around,
nearly 5,000 miles further. The fact is,
however, that the principal part of the
radio wave, at least at high frequencies,
seems to be reflected from the carth to the
atmosphere and hack again. The center of
the carth appcars to be an effective mag-
netic sereen, and the presumption is strongly
supported, that the earth's core is com-
posed of iron and other metals. (See Ranio
News for February, 1927, “Can We Radio
the Planets?™) Yet some waves arrive
through the gronnd, or at least at its snr-
face.  Experiment and tests at the an-
tipodes should add a great deal to our
knowledge of long-distance radio communi-
cation, and of the method of the propaga-
tion of waves.

If these experiments prove successful, and
the most suitable frequencics for short-
wave communication at a distance of 12,500
miles are determined and made available
for research work, an cven more interesting
line of investigation presents itself.

We have indicated in Fig. 1 the general
distorted appearance of a very peculiar
form of map; one which specializes in giv-
ing the distances of points on the earth
from one central place of heginning. It is
very muceh like any ordinary map at the
center; but after we get about 6,200 miles
from the place where we start, a very re-
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markable distortion commences, exaggerat-
ing more and more {he widths of countries
near the opposite side of the earth; just as
the Mercator map does the areas near the
poles. The rim of Fig. 1 is one point; one
point opposite the center of the map, and
12400 miles straight away from it in any
direction—east, west, north or south. This
shows, not only what we have just said—
that all parts of the radio wave will he
concentrated again upon the “antipodes”
of the transmitter—but also that, if we use
a beam transmitter, it will bear upon our
antipodal point, no matter in what direction
it is turned. (Sce Fig. 2.)

SCANNING THE WHOLE WORLD

Now then, suppose that we have in Prow-
ers County, Colorado, a short-wave bean
transmitter of fairly high power—several
kilowatts; and that we have on Amstcrdam
Island a receiver connected to a somewhat
stmilar  apparatns, which will greatly
strengthen its pick-up in the line of its
focus. Lach aerial is mounted on a turn-
table (Sec page 947 of Rapio News for
February, 1927, above cited) like the re-
volving radio lighthouses; and, at a given
time, both are started revolving synchron-
ously. At the receiving end we have an an-
itomatic register, which notes on a perna-
mnent record sheet the strength and time of
ithe signals.

Distance and strength of the transmis-
sions are uniform; the strength of the re-
ception will vary according to the condi-
tions met jn its path by the wave. Revolv-
ing the two aerials, a world’s width apart,
in step through 360 degrees will measure the
loss undergone by the wave, in every dis-
tinct path it can take on the earth’s surfacc.

It is trne that there can be expected no
immediate and revolutionary discovery.
These ohservations will have to be taken
regularly over a long period, until there
is obtained an average value for reception
strength along each line of {ransmission;
compensated for seasons of the year, for
time of the day, for solar variations, for
weather conditions. Then each observation
will mean sontething as to the effect of
daily changes; just as the average strength
of reception through a certain direction will
mean something ahout the absorptive power
of the earth itself in that plane.

Adding to our proposcd plan for measur-
ing the radio characteristics of the globe
(since it costs nothing for imagination) we
may conceive two more similar pairs of
transmitters; each of which will be at a
distance of exactly 90 degrees or one-fourth
of the earth's circumference, from the origi-
nal pair. The revolving beams of these will
intersect each of the others in their sweep;
and calculations from the tables of observa-
tions will determine what part of the effects
cxperienced by each radio beam is due to
the conditions at the point of their inter-
section. (Fig. 3.)

For instance, it is now well known that
a violent storm is a cause of static. The
center of the magnetic disturbance is at
the center of the storm. The radio observa-
tories will be able to “triangulate” a violent
storm at either polc, or in any of the other
vast wastes from which our bad weather
comes; to measure the cffect of sunspots
and solar storms on the atmosphere, and
thus make possible long-range weather pre-
dictions for weeks ahead.

Are the “freaks of reception,” often
noticed, due to the mineral contents of the
earth heneath the receivers in locations most

i
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highly favored? What is the relation of
the earth’s magnetic poles to its metallic
contents? Can seismic disturbances (earth-
quakes) be analyzed by a study of their
magnetic accompaniments? All these things,
perhaps, may be answered by the observers
at the radio research stations which we have
here anticipated.

At the same time, these transmissions will
be of use for other purposes. The future
navigator or explover will have a “radio al-
manac” rather than a “nautical almanac.”
Instead of leveling his sextant at the stars,
he will set his short-wave recciver to pick
up the revolving beams as they sweep over
his course; detcrmine the time, triangulate
his position. Even now the “geodesists” are
looking to the usc of radio to determine
more closely than ever before boundaries
and other positions on the earth. A chron-
ometer must vary slightly; but by radio,
with automatic recording devices, the dis-
tance between two points may be deter-
mined to the extreme of astronomical accu-
racy; perhaps even a foot or two at several
thousand miles.

Some time ago there was reproduced in
the pages of Rabio News—with an illustra-
tion by a staft artist—the suggestion from
a British contemporary that revolving-beam
transmitters might be erected at the poles
for the purpose of covering the earth with
radio programs in one endless sweep. It
was not intended seriously; and the North
Pole, at least, being in an occan covercd
with drifting ice, is not a suitable place
for a permanent installation. Howcver, as
accompanying maps and pictures show, an-
tipodal beam transmitters arve quite prac-
tical for purposes of research; and the prin-
cipal problem to he solved (unext to the
financial one) is that of sclecting suitable
antipodal points in the comparatively-
limited areas on the globe available for work
of this kind.

Developing a Horn’s

Possibilities
(Continued from page 13+3)

PRINCIPLES OF ITORN DESIGN

The layout dimensions which have been
printed in this, and other articles on ex-
ponential horns, undoubtedly must appear
Lo many of our rcaders to have heen taken
at random; but the relation of these odd
figures is very simple to those familiar with
the curve laid out by means of such meas-
nrements.  To calculate these dimensions,
however, is a matter of no small difficulty
without the aid of logarithmic tables; and,
for this reason, we give below figures which
will enable any reader, with a very little
simple arithmetie, to design an exponential
horn of any size whose construction he is
willing to undertalke.

The figures below may be used for cither
i square or a round horn. The latter, if
perfectly constructed, would have sceveral
advantages, including strength, economy of
naterial, Jess reflecting surface, cte.; but
it presents scrious problems to the worker
in most materials available.

First, however, how ambitious is our
energetic rcader? Ile wishes a perfect
horn; one that will amplify, or more cor-
rectly, least suppress, any andible note. It
can he constrncted; o picture of such a
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JERSEY AGAIN PICKS UP
MACMILLAN WIRELESS

Expedition Now in Its Winter
Quarters, Radio Operator Tells
Absecon Amateur.

California Man Has a Talk
With MacMillan in the Arctic

LONG BEACH, Cal., Oct. 5 (®.
—Radio communication with the
Donald B. MacMillan expedition in
the Arctic was established here
last night by Don C. Wallace, an
amateur. Wallace picked up
WMP, the MacMillan station, and
exchanged numerous messages
with G. E. Himoe, the expedition
operator.

The expedition is preparing to
dig in for the Winter, Himoe sald.
Snow began falling yesterday just
as members of the party finished

Wg the roof of their quar-

Bpecial to The New York Times.
ATLANTIC CITY, N. J., Nov. 26.-
A ten-minute conversation with the
MacMillan Arctic expedition was re-
ported by Emerson T. Showell, 204
year-old amateur radio operator,
from Absecon today.

Showell was transmitting ovér a
gct of seven and one-half watts out-
put, a twenty-meter wave length and
d an inside aerial. He spoke wi

i erator shor

The MzcMillan Expedition is equipped with *ESCO” Motor Generators.

ELECTRIC SPECIALTY COMPANY

Trade “ESCQ” Mark

211 South Street Stamford, Conn., U. S. A.

Makers of Moéor Generators and Dynamotors with the least ripple and the most miles per watt.

= —

PHOTOGRAPH

1 Actual
2 Size

OPERATES ENTIRELY
FROM ONE STANDARD
4 1/2 VOLT “C» BAT-
TERY CONTAINED IN
THE CABINET

Receives 1000 to
1500 Miles

Take it with you when
traveling—No aerial to put
up—Just plug in a light socket and
J tunc in.

THE CUMMINGS SOLODYNE

AN AMAZING LITTLE ONE-TUBE RECEIVER WITH EXCEPTIONAL
RANGE AND YOLUME
This astounding litlle set, located in ‘Wichita Complete, with ""C" Battery, Type UX199 Tube,
Pul(lgil_'l‘exus, receiving from a light socket, picked  Dubiticr Light Socket Antenua, and pair of Frost
up Chicago stalions nighlly for six months, aod in Phones, designed especially for this set—S$15.00.

Joly received Havana, East Pittshurgh, Los hot
Aungeles, and four slations in Florida. Less Antenna, Tobe, and *C’ Battery...$12.50

CUMMINGS RADIO CORPORATION, P. O. Box 755, Seuth Side Station, Springfield, Missauri.

The Craftsman Dollar Speaker Filter is Guaranteed to
relieve your speaker of the DC plate current (up to 250 volts).

It gives speaker a chance to operate at its best. Attached in E .
a second. Complete protection for one dollar, postpaid.
Send Dollar Bill NOW! s

9 ORCHARD ST., NEWARK, N. J.

CRAFTSMAN RADIO PRODUCTS

Segic WRITE

For Crur 32 Page

HOOK-UP BOOK FREE

Improve your reception with

PP angniaiiiy RIS ' CARBORUNDUM
Radio 1 ﬂ'!,':;}_ £ Tlrt_‘t g Catalog | Stabilizing Detector Units,
Fre ot i Grid Leaks and Resistors

"TRICAL INSTRUMENT C0X
alour Sr. - L o

| THE CARBORUNDUM COMPANY

|
DEPT.D-1, NIAGARA FALLS, N. Y.
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- U8i uation sour school in 1924 “I got the job! Three and one- *“I am now cleancr and dyer for “I thought I would write and let
1 h?\?ec eb:g: g;:glga ;?leagors,:ezldily. I was first half hours after your recomtnenda- the above-numed company, and I i’ou know of my success. I now
assistant to Dr. Barnett of Stanford University,  tion must have reached Mr, believe that the course which I am have a fine Y)osmon' as chemist at
doing private research work. This year I was I was called in to his office and taking with you is the cause of m Du Pont’s Dye Works. It was
promoted to official technician for the Stanford promoted over Slwadz)f,’f ‘;nklel:;st gleumg ‘thlilpln(ﬁt My m]ﬂgy ,? }hrouﬁh vour cours@? x]‘]'?ne(sgha:dg

ice i i spital.”  (Signed) twelve men.” (Signe J. Kelly. alinost double what it was when \ave been 80 successful. ign
Se"é"’i;;,ﬁ, San Francisco Hosoital = started with the course.” (Signed)  B.G. Bennett.

E. H. Lasater,

CHEMISTRY

NOow HEMISTRY has no equal as a profession in the
Is the Time to Study modern world. There is mystery, romance, and
Chemistry fortune awaiting the man in the laboratory.
Not only are there boundless op: Millions have been made by the discoverers of the
portunities for amassing weaith In 5 . .
Chemistry, but the profession af- chemical formula of dynamite, bakelite, and many other
fords congental employment at good .
r ealarles to hundreds of thousands world-known chemical products.
who merely follow out its present 0.9 & S g
applications. "These applications are Opportunities in the chemical profession abound on
lnnumerable, touching intimatety . . .
every business and every product ia every hand—and as modern business and competition
the world. The work of the chemist . . .
can hardiy be callod work at all. progresses the chemist will play an important part.
It is the keenest and moat enjoyable . Cel
kind of pleasure. The days in a Profit by the experience of Mr. Kelly and many
chemical laboratory are filled with . \v.V4
thriling and dellghtful experimenc others; resolve to study chemistry NOW.

tation, with the ailluring prospect
of a discovery that may spell For~

enthusiasm. ¢ nd 1o spur your ~YOU CAN LEARN AT HOME

To qualify for this remarkable calling requires carefui
specialized training. Formerly it was necessary to attend T. 0'CONOR SLOANE,

Easy Monthly Payments )

You @on’t have to have even the 0 o i L A.B,, AM, LL.D., Ph.D.
small price of the ‘course to siart. a university for several years to acquire that train/ng, Noted Tnstructor, Locturer and Aue
11} nith- . = a 3

?i:’fm?l?u&"—ag smallftnat you won s but thanks to our highly perfected and thorough system toh Chompar Socireasurer’ Amerl-

féel them. The cost of our course o C . R R

19 very low, and Includes everything, of instruction, you can now stay at home, keep your po- helev o, 1t many well kngwn

R0 exttas 10 bay’ with our Sourss. sition, and let us educate you in Chemistry during your PR, 8 Dr, Sloane taught themls-

Places’s shawmlon] eaucation wihia spare time. Even with only common schooling you can years, ke commerclal

and f5Els Shotatn one” plan ln tult take our course and equip yourself for immediate prac-

AR I L PRI CER tical work in a chemical laboratory. Dr. Sloane gives ﬁggg%‘}ggls'rsﬁglgé

whnout Eoe Eiviag e youe e every oneofhisstudents the same careful, personal super- EhaE

eot employment. vision that made him celebrated throughout his long MAIL COUPON FOR
career as a college professor.  Your instruc- FREE BOOK
tion from the very beginning is made inter- Your name and address on_the
esting and practical, and we supply you with il our  inveremiu By o
apparatus and chemicals for performing  the ‘I‘QQI!’g}’QI;:’gx\;‘},‘{‘IF;]S“ﬁ?I}:gIigg‘i';
fascinating analyses and experimental work the course and what it will do for
that play such a large part in our method T pady owe t¢ 't‘l’ley';‘;‘;f;gn“",igg{
of teaching, and you are awarded the Insti- now while it Is fresik in your mind.
tute’s official diploma after you have satis- o Y arite 3nd" man 16 us Bos
factorily completed the course. Whatever you do, act today.

DON'T WAIT—MAIL COUPON
NOw ¢

[ ] B ]
Chemlcal I cuEMICAL INSTITUTE OF NEW YORK, INC.
Home Extension Division 6

. ll6-18-R.—East 30th Street, New York, N. Y.
Institute of | o e

Please send me at once, without any zation on my part, your free
Book, “‘Opportunities for Chemists,” and full particulars about the

I Experimental Equipment given to every student. Auso please tell me
ew or ’ about your plan of payment.

EXPERIMENTAL EQUIPMENT FURNISHED TO l i
EVERY STUDENT nc. D vanve T S e s
3 . without addi:ional charge, this

it o (LN | Momemstenson N

L e D oon o vision ADD
:35%};'&;3. ‘These comprise the apparatus and chemlct:l&s I
used for the experimental work of the course. The fit l‘-R-East 30“1 St.
heavy wooden box serves not only as a case for thre ou:m 5 o '
but ulso as o useful laboratory accessory for performing k N Y (S Y 665600000008 6oBE8R300 et es e, STATE.. ....... 0
'-‘O‘m"essexwﬂmenm NewYor ’ . . '--_---------—-----
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horn appears on page 1135 of Rapio NEws
for April.

ARE YOU AMBITIOUS?

Tt is considered that 16 cycles is about
the lowest audible note; some great organs
have a pipe cupable of delivering such a
tone—but it is felt rather than heard. A
16-cycle exponential horn will be 15 feet
6% inches square at the bell. If we start
building it at a $g-inch neck, as our con-
structors of parlor horns have done, it
will be 65 feet 8 inches long. DBut such a
horn will require a power amplifier of un-
common size actuating a diaphragm of
heroic proportions to pump into it the air
necessary to sustain its deepest notes at
full volume. If the driving surface of
the unit were to be 7 inches square, we
could take no less than 28 fect off the horn.
This would reduce it to such comfortable
proportions that it could be used as a
garage and workshop, while not otherwise
auployed.

On the other hand, if we wcre content

with a 512-cvcle horn, a bell of less than
G inches square and a length of 10 inches
would serve our purpose. A few years ago
radio fans were quite happy with the re-
production they obtained from horns of
about this size and appearance. And it
was not observed hy them that notes of
less than 500 cveles were inaudible, even
if the reproduction seemed a trifle high-
pitched. Why?
. The answer is that the cxpression “a
cut-off frequency” is a trifle misleading.
While the short horn does not concentrate
these notes with the same cfficiency as the
longer one, they will be heard to some ex-
tent, if they are reproduced with sufficient
energy by the speaker unit. In fact, low
notes may be heard from hcadphones which
have no horn at all.

The lowest note of the piano is 26 2/3
cycles; a horn designed for this, as its low-
est frequency-of response, would be 9 feet
3 2/3 inches square and 31 feet 21 inches
long. If we fitted it with a dynamic speaker
unit of 25 squarc inches surface, we could
reduce this length te 16 feet 914 inches.
A 82-cycle horn would he a trific smaller.
But, though at least one of our readers
has built 20-foot horns, it is prohable that
the demand for them will be siall—at Jeast
for home use.

L3

It is prohable that the constructors will
be best suited by an instrument designed
for between 64 cycles and 128 cycles. The
former will he ahout 461 inches square
at the mouth and i2 feet 5 inches long;
the latter 231, inches square and 5 feet
215 inches long. To increase the funda-
mental frequency of a horn shortens its
wavelength—just as in an R.F. circuit.
When a horn’s wavelength is cut in two,
the diameter of its bell may be cut in two,
and its length shortened more than half.

HOW TO FIGURE IT

It is necessary, as the figures above show,
to make some compromise with our ideals;
and this will be done the more willingly
when it is remembered that to have perfeet
fidelity of reproduction, we would need
100% efficiency in the R.F. amplifier, the
detector, the audio amplifier and the speaker
unit, as well as in the design of the horn.
The reproduction from a six or eight-foot
horn may not be perfect, but the imitation
is'a good one. It is probable that few
listeners indeed cou'd detect any under-

emphasis of the low notes in a 6i-cycle
horn with a good unit. -

The interpretation of the table below is
briefly made. These figures represent cross-
sections of the hor at short intervals,
based upon the Rate of Exrpansion (“RE")
for any particuiar hornj which, in turn, de-
pends upon the particular frequency for
which we design it. Lect us determine upon
this frequency, and divide 768 by the num-
ber of cvcles in the lowest, or fundamental,
note we have detcrmined npon. The result,
in inches, is the Rate of Expansion (“RE”)
which dectermines the distance between the
unit cross-sections of our horn—each of
vhich is twice as large in area as the onc
mmediately before it.

Suppose, for an easy cxample, we take
256 cvcles—our old standby, “Middle C.”
Then the rate of expansion is 3 inches. Our
table, madz up in dimensions corresponding
to every cross-section at distances equal
to onc-sixth of the rate of expansion, gives
us the dimensions of the horn at every half-
inch interval.  This is more accurate than
we need.

Shall we have a square horn? Divide
2978 by our chosen frequency; the result
in inches is one side (inside) of the bhell
of our horn. In onr example, this will be
found to be 11 21/32 inches squarc. Half-
way between 7 and 7 1/6 in our table, we
find, the requnired figure will fall. Then
7 1/12 times 3, or 211/ inches, is the length
of the horn from its l-inch section.

The lower part of the neck, below the 1-
inch line, is comparatively straight; if we
use a it with an opening equal to §4
inch square, the length of this additional
section will he equal to 1 16/45 times the
“RE,” or 4 1/16 inches for a 256-cycle
horn. Total length of horn, 25 5/16 inches.

If we decide instead to make a round
horn, we divide 83G0 by the number of
cycles; this gives us the diameter of the
circular hell. It will be, thereforve, 1314
inches for a 256-cycle horn. 'This will add
approximately another inch to the horn’s
length, as may be seen by consulting the
table. Bevond the dimensions thus found
for the bell, there is no use in extending
the length of the horn; for it will flare so
much that it no longer guides the air waves
which arc emerging.

EXPONENTIAL CROSS-SECTIONS

We have given dimensions below to the
nearest Gith of an inch; there is no use
in giving them more accurately for a reader
who is working on coarse material, such
as wallbord, with ovdinary measuring de-
vices. It must be said again that the di-
mensions helow arve inner measurements and
an allowance must be made for lap; and
that no part of the horn should be allowed
to how in and “pinch” the air column.

It will be noted also that, at intervals
equal to just twice the rate of expansion,
therc is a continual doubling of the dimen-
sions in our table. It can be exiended in-
definitely cither way, by the simple process
of dividing by two the twelfth figure below
the desired one, or hy multiplying by two
the twelfth figure above. For instance, the
first addition to the table, following
“Twelfth Unit,” will be twice the figure fol-
lowing after “Tenth Unit;” or 67 13/16
inches.

The neck of the horn will constrict to
28/32 of an inch at a distance equal to
two “RE” above the “First Unit” in the
figures above, and so on; but, as we have
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Centralab Radio

Control Box Protects

“AC”Tubes from High
Line Voltages

ELECTRIC Radio Sets using “AC'" tubes are
designed to operate on a line pressure of 110
volts. Any high voltage overloads the tubes and
€reatly shortens thelr lite.

1n many cities thc normal line pressure runs
from 120 to 135 volts. In npearly all cities the
voltage fluctuates with the lighting load, and at
some period during the day is high enough to
damage the delicate tube tlaments. That is why
tubes lose their %{: aftet short service and why the
new Centralab Radio Control Box is an essential
and economical accessory tar most “AC"* set owners.

The Centralab Control Box is a manual line
voltage control for “AC" gets. It can be adjusted
for any set and for any local condition. It will pro-
tect radio tubes from high line voltage that would
otherwise soon paralyze or burn them out. It
insures longer tube lile and better radio reception,

The Centralab Control Box is easily mounted
within the cabinet. Adjustment i3 made by means
of a knob, and when once sct to obtain the average
workable voltage need not be adjusted again.
Connected as easily as placing a lamp into a wall
socrket. Furnisbed complete with receptacle and
cord. No other wirlng necesaary.

Price $3.00
At your dealer's, or write us.

CENTRAL RADIO LABORATORIES
Milwaukee, Wisconsin

19 Keefe Avenue

for new 322

i Shielded Grid
&g Type Tube
g s, iy
B Everybody who

has tried this
Shield is enthu-
siastic about it.
Write for folder
giving  full in-
formation —we'l]
gladly mail you a
copy.

S

‘arter Radio
L <~ '_BA &y QC

=|

ster the Code

‘Wireless or
St~ the TELEPLEX Automatic Code
M) Instructor, No better’ method

forself. ction exists. ‘Quick—
Easy—T! h.  Endorsed by
U.8. Navy.

The. only instru-
ment that REPRODUCES
actua! sending— , radio-
grams, etc. Any speed. Complete
Course furnished. Thirty times as
many wolds a8 any other instrument. Avail yourself of the
TELEPLEX for a quick mastery of the code. Write for bookiet
NR—TELEPLEX CO., 76 Cortlandt St.. New York, N. Y.

rman JO

shiclided Grid Amplimax
USING SHIELDPLATE TUBES TYPE SP122
Absolutely New and Different
The fastest selling kit on the market. Has been acclaimed
America’s Greatest Recelving Set” bgeRadlo Engineers,
Designers, Editors, and Jobbers, t Builders have
been astounded by the revolutionary performance of thig
receiver. Write for detalls or ask your dealer today.
TYRMAN ELECTRIC CORPORATION
143 West Austin Avenue B Chicago, Iil,
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egin not

Build for the fulure

The day of perfectcd Television is fast ap-
proachmg Here is a new field—a field in which
there is all the glory of accompllshment—all
the joy of experimenting that radio, in its
infancy, afforded the enthusiastic fan.

Many of the greatest successes of the Radio
Industry are the experimenters of the old
days. They are the ones who, seeing the future
of Radio, and for the joy of developing, devot-
ed their time to experimenting. It is to them
that many of the perfections of Radio can

be laid.

And in Television there 15 tae same fieid for
those who take advantage of it. Grow with
this infant industry, learn all there is to know
about Television. Write today—send for
“TELEVISION,” by H. Winfield Secor and
Joseph Kraus. Complete, up-to-date informa-
tion on everything that has taken place in the
field of Television, including all experiments.

BUILD AN EXPERIMENTAL
TELEVISION SET

Camplde inslrucllnm fnr Euilding an ex-

in this nmark
able book, "TELE y the
coupon-—Send  for TELEV SlON —Um
is your opporlunily—gras Build nou
Jor the fulure. Learn nlf about Television.
This is a big new ficld opening up lo receive you.

116 pages--fully illustrated--large size 9x12”

AT ALL NEWSSTANDS
or

WRITE DIRECT

Oc copy

EXPERIMENTER PUBLISHING CO.
230 FIFTH AVENUE NEW YORK N. Y.

o e o P Pt S o o e e et S

EXPERIMENTER PUBLISHING CO.
230 Fifth Avenue, New York, N, Y,
Gentlemen:

Enclosed find 50c., for which klndly send me

your remarkable book, “TELEVISION.”

NAME. ... cccveversenrsssnassans 0600600000600
P T 1 T
Lo/ State...........

said, at this part of the horn the lines curve
so little that it is not worth while to en-
deavor to make delicate calculations or

measurements.
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Radio Patents

(Continued from page 1347)

kept tuncd to the desired frequency, and
connected electrically to the clock by the
closing of a contact just prior to the time
of the cxpected signals. ‘I'he first dot of
the signal closes the relay shown at the
lower center; and, from then until the last
dash operates to throw a slow-acting relay,
the synchronizing circuit is in operation.
The action of the relay impulses upon the
clock then depends upon whether it is ahead
of or bcehind the time indicatcd by the
time signals; in the former case, the mech-
anism of the clock is slowed down or

boem

-]

SUPE RS P

-

‘ T
< B
|
AW
i &

No.1,652.105

stopped, and in the latter it is accelerated
until the clock is brought to correspond
with the standard time, if the difference is
not too great. Should the clock be seven
minutes fast, however, and the synchroniz-
ing signals cover only a five-minute period,
the clock will simply be stopped for five
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minutes; the mechanism will undertake the
rest of the correction at the next period of
time signals. Kither alternating or direct
current may be used, for the regulation of
a system of clocks.

(Patent No. 1,657,105, issved January 24,
1928.)

A “‘Catwhisker'’ Aerial

INCREASED area (and presumably ca-
pacity) is provided for an aerial by this
invention, in which at intervals of, say,
fifteen feet are incorporated 12-foot hang-
ing wires, terminating in horizontal radiat-
ing groups about a foot in diameter. At in-
tervals of about two feet, lumps of solder
or tin are applied to these pendants, as well
as to the stranded wires of the aerial itself;
and at similar intervals small coils of wire
arc whipped about the aerial and soldercd
to it at both ends.

1t is explained in the patent by the in-
ventor (not the patent oftice) that the re-
sult is that “the amperage or quantity of
the etheric forces arc greatly increased and
that the quality of the radio signals is much
improved over the ordinary forin of single
or multiple wire antennae. The object of
the Iumps of solder is to act as a relay and

No.1,658,582

as an accumulator for the oscillating cn-
ergy from the sending aerial, as also with
the stnall coils.” Thus, it is explained, the
sensitiveness of the antenna may be in-
creased, though it be installed in the least
effective direction. (hi)

(Patent No. 1,658,592 was issued for the
ahove February 7, 1928.)

Insulation Not Needed

IT is important that the aerial’'s lead-in
wire be carefully insulated from the side
of the building along which it passes, but
there is no need for applying the same pre-
cautions fo the ground wire. The latter
is intended to make connection with the
ground as thoroughly as possible; and since
most houses rest on the ground, any con-
tact the ground wirc makes with the build-
ing helps matters, if it does anything.
However, the value of a good comnection
at the end, to water pipes, or ground plates
buried in damp earth, cannot be overesti-
mated.

STYLES MUST CHANGE

Fmst Broxpe: “You never use that cerise
tint of rouge that you used to like so well.”

Seconp Bronpe: “Oh, that was before
television. This pumpkin rouge broadcasts
so much better.”
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146und Out
Static -w*®
SUBAEKIAL

Let Ground Waves
Bring  You Amaz-
ing Distance, Crys-
tal Clear Tone Qual-
ity, and Greater
Volume and Selec-
tivity without Dis-
tortion,

Sub - Aerial has
brought a new epoch
in Radio. No need
longer to bother with
trouhlesome overhead
aerials. Why risk
breaking your neck
to put up roof aerials
only to have the first
storm  blow them
down? Forget your
aerial troubles, Why
not use the whole
earth as a static and
noise filter with Sub-
Aerial?  Costs no
more than an overhead or loop acrial and less
than mauny. Hook your set on to the newly-
discovered Ground Waves that bring practically
static free reception. Don’t stand for the 1
squawks and tin pan reception you get from i

/INSTALLED
IN A
FEW MINUTES

Alr Waves when you can step right out and
leave that stuff.

f you don’t believe us. try it yourself. 1f
vou do not find we’re right—absolutely right—
you don’t pay us a cent for the test. '

TRY IT FREE

We know so well the surprising results you’ll
get that we’ll let you put in a Sub-Aerial en.
tirely at Our Risk. Don’t take down your over.
head Aerial. Pick a summer night when static
and noise interference oun your old aerial are
*Just Terrible.” If Sub-Aerial doesn't Sell Jt-
self to You Right Then on Performance—you
needn’t pay us a cent. Send the coupon for
“‘all the Dope on Sub-Aerial.” You'll be sur-
prised. Do it NOW.
UNDERGROUND AERIAL SYSTEMS

St. Clair Bldg., Dept. 9-H
cor. St. Clair & Erie Sts., Chicago, Il

Mail the Coupon!

| Underground Aerial Systems, Dept. 9-H, I
St. Clair Bldg., cor. St, Clair & Erie Sts.,

I Chicago, Ill. ]
1 Send me complete information on Sub-Aerial,

Proof and Iree Trial Offer. No obligation. I

N : !
I Name I
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-hecomes disconnected; but while it is run-

“pictures or images in his mind until they

Radio Measures Human |

Nerve Impulses
(Continued from page 1331)

ning at a high rate the spectator sces a
-continnous-action fast picture. And so it
is with the dull person; he has to retain

are no longer sharp or clear, in order to
associate them with some other idea or
thought.

Another application of the apparatus is
that of determining the time of arrival of
the nerve impulse in the two arms, in order
to investigate the causcs for stuttering.

Dr. Lee E. Travis, director of the specch
clinic at the University of Iowa, has used
this wmethod cf approach to determine
whether “cerzhral”  (upper-brain)  domi-
nance could be rclied upon in determining
whether a stuttcrer should he right- or |
left-handed. The results ohtained scem to
indicate that ihis method is very reliable.

While it is impossible to describe here
completely the problems involved in the de-
velopment of this apparatus, as well as the
highly technical problems which may be

; solved with it, the writer believes that wany

vadio fans arc intercsted in this type of
experiment and can appreciate partially, at
least, the possibilitics which present then-
selves in using the vacuum tube as a tool
for rescarch investigation.

(Sounds of the writer's nerve currents, |
thus picked up, were broadcast on April 15
through the Towa University station, WSI'I
—ZYnrron.)

Sce papcr by Dr. Lee L, Travis: Science, Vol,
LXVII, No. 1724, pages 41-43.

The Electric Brain

(Continved from page 1327)

removed from the position shown, the specch
in the large horn dies away and once more |
the gibberish is hcard. 1In other words,
therc has heen invented an “clectrical brain®”
that understands a language we cannot, and
which can translate this language into
Fnglish.

As mentioned previously, the same opera-
tion can be performed on music. However,

.

New,

flustrated 1028
Wholesale Radio Catalog gives lowest
prices on accessories. kits, packs. parts and
Aets. Features master-built. singie control radio
sets for both battery and all-electric operation,
Fuil showing of A" and “B" Eliminators and
thousands of othet great values. Write on busi-
€32 letter-head for this free book today.
HAMILTON-CARR RADIO CORPORATION
711 wWist Lake St., Dept. 396, Chicago, IlI.

To Dealers

A-C FILAMENT TRANSFORMER

Supplies steoned down current from ONLY s4_8,7
110 volt 50-80) cycle lUne= for six type

226 tubes. two type 227 tubes, and two tyre 171

tubes. Guaranteed. Only $4.87. Ordcr today.
back 1f not satisfied,

- . St.
Hlinois Transformer Co. 3,03 Chicaso

AMRA

MERSHON CONDENSERS
For tull information address Denartment RN,

Money

D

THE AMRAD CORPO RATION
Medtord Hillside Massachusetts

in that casc, the modulating frequencies
must he changed, because the range of
musical frequencies greatly excceds that of
the voice by several thousand cyeles. l

A Real Radio Hound

(Continued from page 1314)

sage of his cowmposition at the same time,
and the dog obediently began to bark with
the music.

“By gosh! You win!” the stranger
cxclaimed. “T'd vccognize his bark any-
where. That's just the way he sounded

over the radio!”

All of which goes to prove that “radio
hound” is somcthing more than a bit of
vernacular, at least in the case of Mike,
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' FROST-RADIO
' ANNOUNCEMENT |

AT the Radio Trade Show in Chicago
the weck of June 11 Frost-Radio
will announce a new and improved line
of Quality Parts. This new line will
be well worth waiting for. Descriptive
literature will be ready for release on or
before the opening of the Show. Have
us place your name on our list to re-
ceive this literature. Write us about
it today, using coupon below. Our two
famous booklets, “What Set Shall I
Build?” and “For Better Reception”
will be sent you immediately, the other
literature to follow.

HERBERT H." FROST, - INC.
1 Main Offices and Factory:
Elkhart, Ind.
Chicago New York City

HERBERT H. FROST, Inc.

160 North LaSalle Streset, Chicagae, II1.
| Please send me at once your two free booklets * What
| Ret Shall I Build.” and “For Better Reception,” and

also place my nmune on your malling list to receive your
new literature, when ready.

“Radio’s largest~
kit supply huusi/

'ESTABLISHED 3() YEARS

We Have Complete Kits
For All Circuits

Now appearing or which have appeared
in “Radio News'’ and other publications.

SET BUILDERS
It will pay you to send for our
Circuit Booklet and Catalog

Our excellent facilities, together with our
technical staff, assures satisfaction.

M. & H. Sporting Goods Co.
512 Market Street Philadelphia, Pa.

DYNATONE
ELECTROMAGNETIC 7
POWER SPEAKER UNIT

Balea Woad,
Alrptane Cloth,
ete.

Sent. C, 0, D, under j0-day money
back guarantee. Write for literature.
Unit only K

Unit and 12-inch Cone.
Unit, Cone, and Balfle

FANSPEAKER
74 Dey Street

10 COMPANY
New York, N. Y,

J. Henry Filkmore’s broadeasting dog.
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STANDARD
SLARQOSTAL

Ask your dealer or send to ug direct for lterature,
American Mechanical Lahoratories, Inc.

285 North Sixth Street Brooklyn, N. Y.

Insure your copy reaching you each month. Sub-

scribe to RADIO NEWS—$2.50 a year. ExXveri-

menter Publishing Co., 230 I'ifth Avenue, N, Y
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“The
RADIO NEWS AMATEURS
HANDIBOOK

" RADIO FANS

THE RADIO NEWS AMATEURS,
HAND BOOK is an invaluable guide
and reference book for every radio
enthusiast. The most complete work
of its kind ever published. Every
worthwhile development since the be-
ginning of Radio can be found some-
where within its pages.

Radio Amplification; Audio Amplifica-
tion Power Amplification; “A and B”
Power Circuits; Electric Sets; Short
Wave Transmission and Circuits—each
of these important phases of Radio and
maty others are completely covered in
this remarkable book.

Radio Fans, Custom Set Builders, and
those studying Radio cannot afford to
be without a copy of this complete
handibcok on Radio.

112 pages—Ilarge magazine size
replete with illustrations

RADIO NEWS AMATEURS HAND-
IBOOK, the most complete chron-
cle of Radio ever compiled.

THE 5 OC COPY

AY ALL NEWSSTANDS
OR WRITE DIRECT—

EXPERIMENTER PUBLISHING CO.
230 Fifth Ave. New York City, N. Y.

EXPERIMENTER PUBLISHING CoO.
230 Fifth Ave., New York City

G : Enclosed find 50¢., fot Which kindly send
m;“:om of the new, up-to-date RADIO NEWS

- me Yy
AMATE%RS‘ HANDIBOOK.
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How to Build the Neutroheterodyne

(Continued from page 1341)

‘I'wo mica fixed condensers with grid-leak
clips, .00025-uf. (C6 and C7);

Four adjustable condensers, neutralizing
type (€8, C9, C10 and Cl1);

Five paper by-pass condensers, 1-mf. (C12,
C13, C14, C15 and C16);

One A.F. trunsforiner, first-stage type (T1)

One A.F. trunsformer, second-stage type
(T2);

One grid leak, 5-megohm (R1);

Onc grid leak, 2-megohm (R2);

Onc rheostat, 20-ohm (R3);

Five filament ballast units, 201A-type (R35,
R6, R7, R8 and R9):

One filament ballast unit,
type (R4);

One filament ballast unit (use proper size
for power tube selccted) (1110);

One jack, closed single-circuit type (J1);

One jack, open single-civcuit type (J2);

One jack, double-circuit fikunent-control
type (J3);

One hattery switch, toggle type (SW);

One inductor switch, four-contact panel-
mounting type (5W1);

Onc bhattery cuble and plug, 7-wire type

(P);

199- ov 201A-

Seven binding posts;

Two vernier dials, illuminated type;

Seven tube sockets, UX type;

Onc front panel, 7 x 21 x 3/16-inch;

Onc jack pauel, 3 x 4 x 3/16-inch;

One terminal strip, 1 x 4 x 8/16-inch:

One baseboard, 103, x 20V, x 34-inch;

Ten rolls of flexible insulated conncction
wire in the following colors: white,
black, red, green, slate, blue, vellow,
brown, salmon and maroon;

One box of eyelets;

One bakelite shaft, 14-inch diameter, to fit
condenser C2;

I'ive vacuum tubes, 201A type (V2, V3, Vi,
V5 and V6);

One vacuum tube, 199 or 201A type (V1)

One vacuum tube, 210, 171A or 112 typc
(V1)

Two shield cans, 31, x 5% x 9% inches,
home-made (S1 and 52);

Threc shicld cans, 33, x 51, x 614 inches,
home-made (53, S4 and S5);

One oscillator coupler, home-made (1.1):

One antenna coupler, home-made (L.2);

Two intevmediate-frequency transformers,
home-made (L3 and L1);

One second-detector coil, home-made (I.5).

What’s New in Radio

Double-Action Relay Keeps
Battery at Full Charge

HRELE systems are now available to

the set owner who wishes to opcrate
the filament circuits of his radio recciver
with power obtained trom the light socket.
The first method employs a storage hattery,
@ battery charger and au automatic power-
control switch; and the battery is auto-
matically chavged while the receiver is not
in usc. ‘The second system uses an “A”
power-supply unit which converts the 110-
volt A.C. into pure G-volt D.C., which way
be used for heating the fiaments of the

fiubes.  The thivd way is to use special
r_[——'——_— —— e X
' M1 Mll
] RELAY A |
{|"B"POWER UNITS O A+ |
{ | RecepTaciE RECEIVER
' !
TONOV. |
l A.C.
' RECEPTACLE — oM
3
| 2 RELAY B
D
S |
L ——ox|

Complete schematic wiring diegram of double-

action relax. which turns the characr on twhen

set is st tnowse, and off wwhen Hhe batteri as
fully chavacd.

www americanradiohistorv com

This relay, connected to a full-rate charger,
keeps a storage battery fully charged at all
times, but il not overcharge the battery.

A.C. tubes, which have electrical charac-
tervisties similar to standard tubes, but arc
designed for operation with a low-voltage
source of A.C., which may be obtained
frow a transformer. It is possible to oper-
ate a receiver at high efficiency with any
one of these systems; but each has fea-
tures which vender it unsuitable undecr
certain conditions.

In a properly-designed receiver A.C. tubes
ave capable of giving cxcellent performance,
and the characteristic A.C. hum may be re-
duced to a very low minimum. However,
the recciver must be designed especially
for these tuhes or, if originally D.C.-oper-
ated it must be rewired before these tubes
way be used.  Also, the characteristics of
the A.C. supply must be good, or linc
noises will be heard in the receiver. “A”
power-supply units also give excellent satis-
faction; but theyv necessitate discarding the
storage hattery and purchasing a unit which
is as expensive as a hattery and a chargei.
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As in the case of A.C. tubcs, these units
may be used only where a good A.C. supply
is available.

There are a large number of radio fans,
who already own an “A” battery, to whon
the use of a charger with an automatic
power-control rclay strongly appeals; as
this is a very inexpensive method of elec-
trifying a receiver. With this system the
“trickle” type of charger is most com-
wonly used, and this supplics the battery
with current at a very slow rate. In twenty
lours, chargers of this type replace approxi-
mately the same amount of current that is
consumed by the average receiver during
an evening's operation. Therefore, where
a recciver is used consistently, this method
keeps the battery in good condition at all
times.

There arc also two classes of lisleners
who wish to use a trickle charger, but find
it unsuitable for their needs. The first use
the receiver a great deal and, as a result,
are constantly discharging the battery:
the second class use the set very little and
therefore overcharge the battery. This
problem may be solved by a new type of
power-control relay recently placed on the
market. With this relay a full-rate charger
is nsed; the relay turns on the charger when
the set is turned off, and turns off the
charger when the battery is fully charged.
If the set is used a great many hours dur-
ing the day the full-rate charger is able to
hring the battery back to full charge before
the sct is used the next time. When the
set is scldom wused, the charger does not
operate after the hatttery has heen charged.
In other words, the charger kecps the bat-
tery fully charged at all times, but never
overcharges it. Also, the battery requires
practically no attention; as it is necessary
only to add water to the cells, at very in-
frequent intervals,

In construction, the new relay is the same
as a- previous. model, but with an extra
coil added.” The schematic wiring' diagram
will be found on page 1382, and shows that
the device ‘really comprises two rclays, A
and ‘B, IRelay A, connccted in series with
the “A” battery lead to' the set, causes
the “B” power unit to Le turned on when
the sct is in use, and conncets the charger
when the sct is torned off. Relay B is
connected in shunt with the battery at all
times and turns off the charger when the
hattery is charged.

-
o e —T.. A I k

Picture shows method of converting receivers with new kit for opera-

The kit consists of tubes, wiring harness,

tion with allernating current.

TRANSFORMER-.

T0 -B OR +45
OF B BATTERY

Sets Easily Converted to
A.C. with New Kit

NEW mcthod of electrifying the fita-
< X ments of the tubes in a radio receiver
is illustrated in semi-schematie form in a
drawing on this page. A kit consisting of
vacuum tubes, a wiring harness, a filament-
heating transformer and a volume control
is uscd for the purpose; and it is so de-
signed that most sets may bhe converted
without making any changes in wiring.

The tubes supplied with the kit are of
two new A.C. types, incorporating heater-
cathode construction, and require 5 volts
A.C., supplied by the power transformer;
the first is a general-purpose amplifier and
the second a special supersensitive detector.
The former has an amplification constant
of approximately 8, and its electrical char-
acteristics are somewhat similar to those
of the standard 201A type. It is used in
all radio-frequeney and audio-frequency
stuges of the set.

In mechanical design, the tubes used in
this kit are somewhat different from the
usual type. The grid and plate elements
of the tube ave connected to the usunal plate
and grid terminals in the hasc, but both
filament terminals of the tube are connected
to the cathode. Two binding posts arve
provided at the top of the hase, and the
wires from the heater clement are connected
with these.

When converting a recciver from D.C.
to A.C. by this system, the tubes are first
placed in the sockets of the set, at the same
time making surc that the dctector tnhe
is used in the detector socket. Next the
pairs of free wires of the wiring harness
are connected to the binding posts on the
hases of the tubes. The terminals at the
cend of the harness are connected to the
two binding posts of the power transformer;
and the free wire attached to the power
transformer is connected with the “B-—"
terminal of the plate batteries. To com-
plete converting the set, the volume control
is connected in across the aerial and ground
binding posts of the receiver,

In operating the receiver after the above
changes have been made, the same plate
battery or “B” socket-power unit is usecd;

transformer and volume control.
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| A SENSATION! |

Every Object a
Loud Speaker
with the

HIGH-IDEAL

« ¢ OMNIPHONE

Any surface capable of vibration—the top of a
table. the glass in a window, the wall of a room
—becomes an astonishing loudspeaker with the
High-Ideal vibrating tip pressed against it.
You've never heard or seen anything like it
before!  Surprise Yyour {riends—take the
Omniphone in your pocket wherever you go.
Your mone) back if its reproduction doesn't
thrill you! Send coupon.
IDEAL WERKE. 35 W. 33 St., New York, N. Y.
For enclosed $7.50 please send me one High-1deal :
Omniphone. You agree 10 refund my mouey if the H
Omnipione does hot fatisfy and is returned within i
ten days.

/
30 TR!.,‘M/

moat 7ing |

A bargsina,dircet;

from big, reliable

maker (8th auccessful
yeur). All Electric or ery

sets, Consoles or table cabinets.

unlesa 30 daya trialproves %G

Miruu:of nnba:u?lgi tr;l zdgo ; um"m

rice for gelectivity, distance,

:nd rich. Cathedral tone. Turn 1 dial for

r all gtations. Completely aas

bled, fuily gusranteed sctal

Bl rature ! testimon:
0 Free'.;-':i BIG GPL AL OFFER
User | MIDWEST RADIG CORPORATION

i Bail f Sets L.
ents QMEﬂméogi;‘?&ﬂmlnnlﬁ.o. ._

TO SET BUILDERS

Blg New 1328 Catal 000 Bargalns—Latest A-C
| oirgnlts. neweat ideas in radlo, at startling low prices.
T'he sets and purts you want. Save money. Best parts,
kita, complete factory-built sets, supplies. Orders filled
same day. Write for [ree copy. Standard aiscounts
t dealers, set builders, agenis. Dept. BOGA,

Barawik Co., 129 N. Jetferson St., Chicago, U.S.A.

This handy book should
go with every Radio!

Tt is concerned with radlo
parts—their functions—
where thcy are — and
their names. It gives the
symbols used In radlo
hook-ups, 80 that you
will be able to read any
diagram and understand
it. It discusses air waves
—the aerlal—then takes
you through every radlo
part—and finally the
actual reproduction of
8ound.

15718 a book that
will give you a fult under-
standing of your

ALL ABOUT RADIO PARTS

514 x 74 inches, fully itustrated
el 41 from. any newsst md or direet
THE CONSRAD COMPANY, INC.
230 Fifth Avenue New York City

| Insure your copy reaching you each month. Sub_-
scribe to RADIO NEWS—$2.50 a year. EXxperi-
menter Publishing Co., 230 Fifth Ave.,, N. Y. C.
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.Bostoax} Globe
Bridge by Whitchead

' -PICTORIAL EXPLANATION
' OF AUCTION BRIDGE PLAY

“New Pi-ture Method Bridge,” by
Wilbur C. Whitehead—A magazins-like
‘book I whish America’s foremost
briéd expert explains all about the

u n bridge gams and by plotorial
msethods sxplains all about the many
fpe points Invoived, particularly the
method of bidding and the card values
of a hand. For students of the gama
thia Ulustrated-hand method s a won-
derfully clear manner of showing card
~walues for My Whitehead explaing just
what he trould bid on sach such Band.
#e explains about the cut-in-game.

“sat game,” pivoting. progressive, re:

play duplioste, progressive duplicats,

tract and other bridge games. His

:Tnun about leads and other im-

portant {eatures make the volume one

¢ of aute interest to all bridge- fans.

- New York: Experirmenter Publishing
Company.

THIS book, ‘‘Bridge by Whitehead,”’ i%
causing widespread interest throughout
the entire countl}. The new picture method
that js used to illustrate every play has re-
duced the intricacies of the game to a mini-
mum. Every one can now leamn to play this
popular game with case. ‘‘Bridge by White-
head’’ is the most complete instruction course
ever written. It is just the thing for beginners
and for old timers too. You are never too
good a player not to heed the advice of Wilbur
C. Whitehead nor too poor a player for him
to give it.

Write today—Get your copy of
““Bridge by Whitehead.”” Don't
wait! This famous bridge player has
given, in this new book, the secrets
of the game that have made him a
success. 100 pages—replete with
illustrations—large 9" x 127 size.

50c

THEFE COPY
AT ALL NEWSSTANDS OR WRITE DIRECT

EXPERIMENTER PUB. CO.
230 Fifth Ave. New York, N. Y.

EXPERIMENTER PUBLISHING CO.
230 Fifth Ave., New York N. Y.

Gentiemen: Enclosed find 50c, for which kindly
send me o copy of Wilbur C. Whitehead’s valuable
book, "' Bridge.”

—————

AT A DGR

but “C” batteries are not required. If the
set has “C’-battery binding posts, the bat-
teries should be disconnected and the posts
short-circuited.

External Volume Control for
Converted A.C. Sets

HE table-type volumc-control resistor,

illustrated on this page, has been placed
on the market just in time to satisfy the
requirements of sct builders. Today thou-
sands of old sets are being rewircd for
A.C. operation and, when thesc changes
have been made in the wiring of the set
the volume control mounted on the front
panel of the receiver often ccases to func-
tion. ‘This is because many rececivers em-
ploy a rheostat in the filament circuit of
the R.F. tubes as a volume control; and,
in the case of A.C. tubes, filament rheostats
are seldom satisfactory. It is, therefore,
necessary for the set builder to provide «
new volume control for the rveceiver and,
sinece it is frequntly incon-enient or im-
possible to mount this instament on the
panel of the receiver, it must « ften be con-
nected externally,

This table-type volwne control is a vari-
ablc vesistor with a universal (approxi-
mately zero to 5,000,000 ohis) range, and
may Le used in a great many different ways
as a volume control. It may be connected
in shunt with the aerial and ground wires
of the receiver; in shunt with the loud-
speaker wires; across the secondary termi-

of which there ave mumy. “Us lightning
Jerkers” donate our lead “two bitses” too
for the magazine, and I doubt if anyone
would begrudge us a little space.

Of course it is a deplorable fact that the
commercial operators cannot be hung to the
yard arm, so that we will not cause any dis-
turbance in the bedtime storvies. Us com-
nmercial brass pounders are a very neccssary
fixture, and I think we do more good than
enough to offset what little interference we
might causc—so, why give us the razz? Re-
spectfully, “JrMary Sranks,”

Newark, N. J.

He Has His Doubts

Editor, Rapio NEws:

I feel that I must commend Armstrong
Perry for his excellent and interesting ar-
ticle in the January. number—*“How to Be-
gin”’ He cncourages the radio cnthusiast;
I have heard several radio men tell of the
hardships, bad hours, hard grinds, etc., all
more or less mislcading and discouraging to
a heginner, because they took the dark side
and didn’t say anything about the other. I
suppose they intend to keep as many out of
the field as possible, in order not to over-
crowd it; but T say that there is always a
position for the ambitious and capable per-
son, no matter what branch of work he en-
ters. Mr. Perry refers to radio dealers as
| a good source of information, but I have
{ fannd many to he very inadequate; that is,

!

| lhey advise you in order to get the best of
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nals of an audio transformer; in series with
the “B” power supply, etc.; and in each
case it will provide efficient control of vol-
ume. Another advantage gained by use of
an external volume control is that the vol-
ume of the music may be controlled from
a remote point by running wires from the
set to the place where the volume is to he
regulated. For example, the volume may be
controlled from an easy chair, across the
room from the receiver, without the neces-
sity of moving one’s position.

The illustration on this page clearly illus-
trates the mcchanical construction of the
volume control. It is provided with two
sets of wires, one long and one short; this
makes it possible to take advantage of sev-

Tablc-type variable resistor, designed as volume

control  for recccivers converted to A.C.

operation,

cral unusual connections. The hottom of
the unit is covered with felt so that it will
not mar furniture. Electrically the unit
may he described as a variable resistor of
the carbon-compression type: four complete
turns of the shaft are required to change
the resistance of the unit from minimum
to maximum.

(Names of manufacturers of the devices described furnished on request. See page 1319.)

The Listener Speaks

(Continued from page 1324)

the deal, disregarding the facts of the
matter. WirnLiad F. CLARKE,
667 E. Fifth Street, South Boston, Mass.

(We funcy that « large number of deal-
ers who do not fall under this condemnation
will reply ot length on the subject of con-
sumer confidence.—Iprror.)

Enjoys Radio Plays
Iditor, Ramo NEgws:

Being once of those women who are kept
at home in the evening by children too
small to leave, T am especially interested
when some announcer says, “We will now
listen to the play, Se-and-So.” While I en-
joy the music, and once in a while a more
serious address, a radio play is a special
treat. Mzes. R. M. Goxso,

Box 102, Durham, Conn.

Buyers vs. Builders

Editor, Ranio Ngws:

I have read with intcrest the section of
your magazine devoted to the set constric-
tors; but I see that, when DX is the topic,
the set is always a home-made one, and the
DX is always a guestion of distance. Now,
I have constructed as many sets as the next
fellow; but I have now a factory-made set.

Why not have a few defenders of the
factory sets write? (Writing is up to our
renders. e vely selely on them to fill “The
Listener Speaks” and “Radio Constructors”
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pages—Epiror.) Then, too, it seems to me
that distancc is not the only consideration.
When you receive a distance station, I think
its power should be considercd. My best in
this way is a 50-watt station 900 miles from
here. I would like to hear from readers on
this question. Troxas P. KEerey,
16 Lark St., South Boston, Mass.

It Sheltered Him

Editor, Rapio News:

Many radio fans say that the [ederal
Radio Commission is making the air worse
instcad of better; but if it were not for the
commission, many of these DX hounds, such
as myself, would be able to get only local
stations.

I have been looking avound with an old
three-tube set and run-down batteries; but
last Saturday night about 10-o'clock T got

many- distant stations, such as KRLD,
WSUN, PWX and KI'I. Six months ago

this was absolutely impossible, and I had to
wait until about 1 a. m. to get any distance
at all.

The Federal Radio Commission has done
us fans a great deal of good, and I will close
by saying that I will be glad to receive let-
ters from any fan who wints to dispute this
question with 1e.

As to daylight reception, about two weeks
ago on Sunday afternoon T got WJZ on the
speaker and WBATP on thc headphones,
both on the three-tube set.

Sumeey L. Mouruousg,

292-26 So. Main Street, I'lkhart, Indiana.

From Cuba to the Kaw

Ldilor. Rapio NEws:

I note some letters and discussion as to
davlight DX on the broadeast waveband. It
may be interesting to know that, at our
studio, 1 have a stock model Radiola 28,
A.C. operated with a No. 10+ loud speaker.
With the set coupled to a 150-foot aerial, it
brings in WEATF vegularly every day at
noon; B. A. Rolfe’s orchestra program from
the Palais d'Or, New Yaork, is a standby.
There is quite some background noise, due
to spark transmission around 500 1netevs
from ships all avound Cuba. Ouv station
KW has been heard as eavly as 4:00 p. m.
in Kunsas City, Missouri; and regularly at
noon over a vange of 500 milcs.

I'raxk Joxes,
Manager Station 6N, Tuinicu, Cuba.

(This station, for its power—100 watts—
is one of the best Iknown in the world to
DX fans. It may safely be presumed that,
as it has a favorable location for transmis-
sion, it has one favorable also for reception.
Yiprron.)

Announcers, Attention!

Editor, Rapio News:

For the gencral reader,
them all.  Both cover and contents are at-
tractive.  You give quantity and quality for
twenty-five cents.  As a listener-in for five
vears may I give hriefly some of my conclu-
sions?

There is a magical charm in having yonr
thoughts expressed in type. The charm has
lasted hundreds of vears. So it is in radio:
it is weirdly wonderful to hear the voices
from the air. Just as in printing, beantiinl

tanto News tops

craftsmanship soetimes makes maudlin
ideas scem wonderful; so in radio good
mechanism enhances the music of common-
place artists. Then again, splendid artists
sometimes seem crudely rude. DBroadcast-
ing as an art is in a stage of development.

We remember how General Dawes tore
the microphone to picces when he first came
over thc air, likewise we remember how
often we have tuned out sopranos when
they begin to “holler.” Coloratnra sopranos
come over better hecansc they have acquired
control of the upper register; they cannot
work unless they do. Ballyhoo gets no-
where in radio when the high-salaried singev
following begins to scveam at us.

Radio is an iconoclast. It strips away
pretensions. If you are trying to be funny
and have not got a funny voeice stay away
from radio.

When a bheautiful structure is complete
the scaffolding is torn away. 'The Greeks
said, “Ihe greatest art is to hide art”” If
an announcer is a good organist, why an-
nounce him as announcer and organist? If
the janitor is a fine harmonica artist, why
lug the janitor into his performance? It
may not be strictly honest for a reader not
to mention the book ; nevertheless the magic
of radio departs when the book is men-
tioned. We can read the hook ourselves,

Speakers  and  announcers
liquid lubials in theiv speech. It would he a
revelation to again hear the nwsically-
sweet, liguidly-modulated voices of Fdwin
Booth or Tawrence Barrett in the “lady
of Lyons,” “Rosedale,” or “David Garrick.”

should wusc

Cut out the ngly consonants and hissing
sounds. Is it necessary to say: “This izs
Sztation W.J7, New York?” The cull lct-
tevs may well be repeated and the station
announced: “Station WJ7, New York, WJZ.”

Havana has a good announcer, likewise
WSAT, Cincinnati.
Women's voices sound alike in  radio.

When they talk they bave a tragic tone.
When theyv sing many of them scem to lose
control of the high notes and seremn or
vell.  (This docs not apply to coloratura
sopranos ov contraltes.) Women talk very
distinctly over the vadio and should make
good announcers.  Radio artists should wse
the telephone for practice work.

Tearing passion to tatters is about the
same as stutic. The less fuss you muke near
our mutual friend Mike, the better it comes.

Finally, the fellow that uses pe¢-uhn-ust
ought lo be indicted for nmrder.

Jerexran Jorrssox,
Brookland, D. C.

What Broadcasters Want

Editor, Ramo Nrows:
I um enclosing an applause card that the

Syracuse Post-Standard supplie\ for the
asking; it has a Listeners’ Club here. We
have had them for two years. Why not

have newspapers in other cities and towns
do the same, as it advertises the town and
paper? It is nmch casier to fill out the
card than to write a long letter to cach
station.

Crras. W, Inisi,

518 Montgomery St.,

Syracuse, N. V.

(The curd enclosed is an excellent one.
though it does mot emphasize the principal
point in which
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spongors are concerned— .
intevest in the speciol number on the pio-_
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Used in
Every ngh Grade Circuit

or Receiver Today!

X.L NEW BAKELITE INSULATED
PUSH POSTS

The perfect binding post at last! Coun-
ienient, simple; permanent connec-
tionx.  You don't have to remember to
tighten them. DPush down the X-I,,
insert wire, remaove nressure. Connec-
tion i3 tight and will 8TAY tight. No
vibrations _can Jonsen.  Release in-
stantlv.  Engraved in all standard
warkings. = Price each, 15 cents.

Biz new up-to-date book of wiring uigrams
FREE i ot S ire todny ‘for copy.

Dept. A, 1224 Betmont Ave., Chicago, LI,

o =r S pe—— e ————

DEPENDABLE “B’” BATTERY POWER

100 Volt Edison Element.
Non Destructive, Recharg B my with
charger. shipped drvmh solutlon 312, 140 Volt with
charger olt Power Unit with Trickle
Chnrger. 3“4 00. 8ee how il
ope!
SF\D NO MONEY—PAY EXPRI?SSM

Write for our Free 34 d 24 -pag

SEEJAYBATTERY rook Avo.,

Free sample cell.

Special Library of Information

RADIO PATENTS

and

TRADE MARKS
JOHN B. BRADY

Patent Lawyer
Ouray Building Washington, D. C.

Cable address: Telephone:
RADIOPAT Main 4806

= BIG NEW 1928 CATALOG—4000 ltems
Shows the latest A-C circuits. the newest ideas
in radio at startling low prices. Get the sets
and rts yYou want here.
Toe t in parts, kits, complete factory-
ballt sets and ﬂunnlles Ord,
day received. Write for free copy now.
Standard discounts to dealers, set buflders, agents,
BarawikCo.. 129N Jefferson St., Dept. BOGBChIc.gn U.S.A

Your Next ‘B’
Power Supply
Had Better “*B” the

NATIONAL BETTER “B”

NATIONAL CO., INC.

MALDEN, MASS.

DE ALER S|

See page 1388

DEALERS
PERSONAL
EDITION
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UY or BUILD wi#h confidence

and Insure Perman

USE
“THE DIRECTORY OF
STANDARD RADIO SETS”

———— for

Winat Radiio buying
 Shall [ By HERE is one
R o0 G210 easy— simple
. way to decide on
what Radio Set
to buy. If you
are particular as
to the style of the
set, the power,
the sensitivity,
the price, or any-
thing that has to
do with a manufactured set you will find
a complete answer in the “DIRECTORY
OF STANDARD RADIO SETS.”
Photographs of all stand ard manufactur-
ers are shown together with an exhaus-
tive printed description furnished by the
manufacturers themselves.
This book is absolutely impartial. Tt is
the only printed book in existence that
gives you this information.
40 pages of descriptions and illustrations,
size 6 x 9 inches with handsome colored

cover. PRICE 25c.

USE “HOW TO TUNE YOUR
RADIO SET”

to
enjoy all
programs

R.~\DIO Receivers know
no rules of etiquette—
they cannot be taught to
act on best behavior when
g company and friends are
judging them-—but they can
be made to act properly if
J the operator understands
| the few simple factors that
effect tuning or the proper
adjustment of the Recciv-
N er’s controis.
# Be one of those on the
J safe side. Don't be afraid
to invite friends and show
them that good tuning
mcans good reception and enjovable programs.
The 64-page, illustrated book on “How to Tune Your
Radio Set” (Consrad-—25c¢) is
a carefully prepared, vet simn-
plified, instruction book on
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gxningvalone. ) ! T eEE T T e e we === dmplified drawings and
individos Ohatifferent &€} CONSRAD CO., INC., 230 5th Ave., New York. | eachisexplained in detail.
handled separatﬁeli\'. All there ’ “Gentlemen: I enclose $.......... for one copy of t 'I:he Df)ok is 6x9 inches in
En to knt;)\;r, all that must 1ll)e ! [1 Directory of Smndaﬁd é?adsio Sets. [D] Radio Trouble Finder. N size, illustrated, and 1s
inown before one can really H to T Y adio Set 50 Radi k 2 1 1 i -
say to understand the tuning ! {5 FHoge o Srashovy $ adio Hookups ] Cont%me(; in a special at
of a set—is given in this : IN TS by, § o 