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“RELIABLE —

is the one word that best describes that type of
service rendered by Cunningham Radio Tubes in
millions of receivers and the type of service rendered
by Cunningham dealers in thousands of commun-
ities.

These tubes are winning new friends every day and
are holding old friends year after year. The enorm-
ous increase in the number of Cunningham Radio

Tube users has not been brought about by magic.
It has been brought about by the fact that only
quality materials, quality workmanship and ad-
vanced scientific ideas are exemplified in the Cun-
ningham product.

For new heights of efficient sensitivity, install Cun-
ningham Radio Tubes in every socket of your re-
ceiver.

S_inqe 19i5—Standard for All Sets
All Types C & CX

New York

Chicago

San Francisce

Manufactured and sold under rights, paté'r‘lts_ and inventions owned and/or controlled by Radio Corporation of America.
i o L.
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N Remarkable Achievement
in Quality and Price/

UE to its original and exceptionally ingenious
design, the Tower Cone is setting a new and
better standard in radio reproduction—approxi-
mated only by the most expensive speakers. Its
refreshing naturalness of tone, with greatly in-
creased volume, creates an entirely new conception
of the capabilities of ANY receiver.

Ask Your Dealer to Show You the
exclusive Tower features.
On Sale from Coast to Coast

Tower MrG. Corp., BosTON, Mass.
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A PORTABLE SUPERHETERODYNE.
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BATTERIES IN RADIO-—-THEIR TYPES
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The Crosley Musicone, an-
nounced little more than a year
ago, introduced a revolutionary speaker
principle and took the radio loud
speaker market by storm.

Its overwhelming populatity, which
has involved the replacement of hun-

dreds of thousands of old type loud
speakers, establishes beyond challenge
the Musicone’s superiority.

And now Powel Crosley, Jr., an-
nounces ... the Crosley Super Musicone!

This larger 16-inch cone utilizes the
same Crosley patented actuating unit

as the smaller Musicone ... and this,
not the cone shape, is the secret of
Musicone excellence.

It offers, by virtue of its larger pro-
portions, still more superb volume. It
produces, especially in the bass, still
richer resonance!

The 12-inch Musicone has been veduced to $12.50. Also at $32 in the form of a beautiful Console, in which both receiver and batteries may be placed.

THE CROSLEY RADIO CORPORATION, CINCINNATI, OHIO =« -

Write Dept. 22 for illustrated booklet

POWEL CROSLEY, Jr., President.

USIC

COSTS LESS

All prices slightly higher West of the Rockies
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‘Pfanstiebl Gives Radio Users
- What They Want Most

The Wall Speaker

Designed for use on top of the con-
sole or to be hung on the wall. Looks
likean old-fashioned wall clock,
flanked by four gra:eful spindles and
supported by a narrow shelf ac the
bottom. From the standpoint of
acoustics there is a certain advantage
in having the mouth of the speaker
six or more fect from the floor. The
tone vibrazions are better distributed.

$65

Model 202

Console “Single-tuned Six'" with in-
buile speaker. Space for A & B bat-
teries and charger or socket-power
equipment.

$210

An Exclusive ‘
Dealer Franchise

The Pfanstiehl line is
sold through exclusive
dealers who are thus pro-
tected against unfair
competition and price
cutting. Whatever good
will the dealer builds up
for Pfanstichl is his own.
He enjoys a liberal profit
and is expected in return
to push the line aggres-
| sively with the coopera-
{ tion of the maker.

IKE other mechanical and electrical discoveries, radio
has had to go through a period of rapid change and
experimentation. While radio engineers tried this and that,
the public could not but be confused as to the substantial
merits of various receivers.

From the first, Pfanstiehl avoided the complicated and
devious circuits—and worked for efficient, simple control
of the radio energy through the sct. That is the source of
dependable performance and tone quality. It is what the
public always wanted.

Supreme Tone Quality
with PRECISE Single Control

No set with complicated mechanism can be precisely
single-tuned. There is too much unevenness in the radio
stream. The circuits are unequal electrically. They might
be tuned all at once, but not with precision.

With the Pfanstichl precise single control, anyone can
tune as accurately as an expert. There is no groping around
adjusting dials. A single knob enables one to turn immedi-
ately to the wave length desired. The number registers in a
small illuminated window. .

The radio stream flows unhampered through the setand
brings to the ear of listeners the full, true reproduction of

. overrones— which are the soul of music.

Something Really New 7n Cabinet Design

There is so little machinery in a Pfanstiehl, inside and
out, that an extremely compact radio cabinet is possible.
it is only twenty inches wide. The console model is even
narrower and only forty-one inches high. And still it has
room for every accessory needed to operate a radio: inbuilt
speaker, A and B batteries and charger, or socket power-
equipment. This makes a *“petite” piece of furniture for the
home; and it makes a nicely balanced and perfectlyadjusted
radio unit. The console is a space saver. It fits anywhere.

For further details, address

PFANSTIEHL RAPIO COMPANY
11 South La Salle Street, Chicago
Prices West of the Rockies slightly bigher

j Overtone Ra i o

www.americanradiohistorv.com

The “Highboy”

A more elaborate console model,
eighreen inches wide and seventy-four
inches high. Speaker is contained in
a tall, graceful superstructure extend-
ing six feet from the floor. There is
nothing like it in a radio design. It is
like a grandfather’s clock or perhaps
more nearly like a tall, slender cup-
board of old English design.

$235

Model 201

**Single-tuned Six”* Console without
speaker, butspace for A & B batteries
and charger or socket-power equip-
ment. Six tubes.

$170

Model 20
1*Single-tuned Six"’ Table Set.
$125
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Time and Postage Saver

N every issue of RADIO NEWS If the advertiser requires any money or
you undoubtedly see numerous stamps to be sent to pay the mailing
articles advertised about which you charges on his catalogue or descriptive
would like to have further information. literature, please be sure to enclose the

To sit down and write an individual
letter to each of these respective con-
cerns, regarding the article on which
you desire information, would be quite

correct amount with the coupon.

We will transmit to the various adver-

T TR

tisers your request for information on
their products.
a task. . . .

st This service will appear regularly
As a special service to our readers, we every month on this same page in
will write the letters for you, thus sav- § RADIO NEWS.

ing your time and money. If there is any Manufacturer not ad-

Just write the names of the products vertising in this month’s issue of
about which you want information, RADIO NEWS, from whom you
and to avoid error the addresses of the would like to receive literature, write
manufacturers, on the coupon below his name, address and the product in
and mail it to us. _ W the special section of the coupon below.

TO « READERS’ SERVICE BUREAU, R
* Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

WRITE YOUR NAME and ADDRESS HERE:

FROM NAME e SR ‘

AD D R ES S e CITY, STATE ... :
Gentlemen : Please advise the firms listed below that I would like to receive detailed information on their product as
advertised in the...........o.. ... issue of RADIO NEWS,
§===DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS Ii Cataloigue
1 om t
NAME ADDRESS List here specific article on | line is want.
(Street — City — State) which you wish literature. | ed, check in
this column
e
.......................................................................................................................... | Rl U
o Your Dealer’s Name oo
[0S Y=Ye < =3 -
if you are
la};eua]er Address oottt

www.americanradiohistorv.com
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Get into the great new BW—Pay
Industry—Radlo If you're earn-
mg a penny less than $50 a week,

hp coupon now. Send for AMAZ-
ING FREE BOOK. Be a Radio Expert,
and draw down big money for the easiest and
most Iascmatmow ork in the world. Positions
everywhere. Thoroughly-trained men are
in big demand. Need for Radio Iixperts
in every community. Short hours. BIG
PAY. Free book gives all the facts.
Astonishing opportunities—thousands of
them! Every day N. R. I. trained men
are taking good places in the Radio field. Free book
tells all about their success. Send for it now !

LEARN QUICKLY AND EASILY
AT HOME

Master Radio Engineers will show you how to qualify
quickly and ea511y at home, for Radio’s fine jobs. We
guarantee to train you successiully. Lack of experi-
ence no drawback—common schooling all you need.

Our tested, clear methods make it easy for you.
Send coupon now for free proof.

Operates WMAQ
“Accepted a pasition with
Chicago Daily News—Station |
WMAQ. My income practi-
cally doubled thanks to your
fine course.’

Kreite Kimsazr, Chicago.

Get

Instruments Given
with Course

ATl instruments shown here
and manyothers given to stu-
dents for practice work while

learning. Receiving sets,
from simplest kind to

“ags

this
Amaz-\ '

Famous Training That
“Pays for Itself”
Spare time earnings are easy

in Radio. Increase your in-
come almost from the start

Gets Big Job

)
| “Just been made Sales Man-
’ ager of this Radio concern—

Most amaz- |
ing book on
Radio ever
written — ¥
full, inter-
esting facts |
about this
great field
and how we *
prepare you \
and help vou start. Yo
can do what others have
done. GET THIS BOOK.

Send Coupon

Send coupon today for
special limited offer, includ-
ing all 1nst1ument>—\ ou’ll get
full particulars by return mail.

National Radio

Institute
Dept. MW1, Washington, D. C

a big raise in pay. Regret I
i did not take course sooner.”

l R. E. Joxes, Bay City.

%@%

= gﬁeeds@ %fi;f%
g raine §

ﬁww

ORIGINATOHS OF RADIO HOME~-STUDY TRAINING

thousand mile receiver, through practical knowledge

an_UNEQUALLED | we give you. This is the
OFFER. Manyother | famous  practical  training

big features for
limited time only.

: \ .'mcu

/"//

that pavs 1ts own way.

NATIONAL RADIO INSTITUTE
Dept. MW1, Washington, D. C.
Washington, D. C.
Wxthout obligating me in any way. send me vour free book.

ich Rewards in Radio.” and all information about you-
practical, home-study Radio course.

§
b
§
=l
i
i
I
\S
1
i
l
!
t

Name et it e Age. ... ... ..
Address .. ie i e e e P
X0 WY 2o Wi W g et e Wi o State............
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~

QUALITY and

developments for better

are the twin keynotes

Acme announces new

broadcast reception

BROADCASTING is better ! Great
artists and entertainers are
on the air. Quality in programs
has come to stay.

Now you want better reception.
You want each note of the singer,
the orchestra, the entertainer
clear, true to life. High notes,
low notes, the volume from the
orchestra, the whisper from the
actor must all come in equally
truthfully.

In other words, the amplifier of
your radio set must be quality,
too: the loud speaker must be a
faithful musical instrument.

Now you don’t want the worry
of batteries that may give cut
when you are in the middle of
your favorite selections; that
take away your fun as they
weaken. :

This year, Acme gives you new ways to
make your radio set worth twice as

much to you in fun. For, while others :

have been chasing distance, Acme has
caught quality. Both quality and elimin-
ation depend on transformers and choke
coils, in which Acme has specialized since
1921. Now new devices from our ex-
perimental laboratories based on the
single thing in which Acme are special-
ists, will show you that reception is
better, too.

ACME APPARATUS CO., Dept. K-18,, Cambridge, Mass.

Enclosed find 10c (stamps or coin) to cover costs of sending me
one copy of ‘“Amplification without Distortion,” 13th edition.

A ACME ~Jfor amplification

Showing the Aceme K-1
“double free edge cone”
loud speaker, round model,
14" cone diameter, hand-
some tan casing, $25

e

Showing the Acme K-3
“single free edge cone”
loud speaker. 11" cone
diameteyr. Finished in
handsome green bromze.
$18.50

Living Voices from Acme
Speaker

ProBABLY you know that the greatest de-
velopment in speakers is the “free edge
cone.”
human voices. It helps you to know
who’s good and who’s not so good on the
program. It gives you the ability to dis-
criminate. It helps you to recognize a
good performer. It widens your list of
radio favorites, adds the touch of person-
ality to an otherwise flat selection. =

Acme offers two new speakers of the
“free edge cone” type. Ask any high
class radio dealer to let you hear the new
Acme speaker in competition with any
other speaker -he has in stock. You be
the judge of the quality. The smart,
beautiful new designs of Acme speakers
this year will please you.

New Audio Amplifier

No matter what speaker you ‘have, the

audio amplifier must be right for best
results. Acme’s research in amplification
has resulted-in an audio amplifier which
combines all the good qualities of resis-
tance, transformer, and impedance
coupling, really a combination of these
three forms. “See booklet for diagrams
and how to make it.

Send for the 13th Edition of

this Famous Acme Book
12 Eprrions, 500,000 copies of the fa-
mous Acme book, “Amplification with-
out Distortion” have been sent to Acme
friends. Now the 13th and greatest

edition is ready. It is written by a prom- -

inent radio engineer in a non-technical

and interesting manner. It gives you a clear picture

of radio reception, and shows exactly how you can
eliminate distortion and improve the operation of
yvour set.
new Acme loud speakers—and includes details of
the complete Acme line of transformers, imped-
ances, condensers, pot-rehos, choke coils, etc. Use
the coupon at the left for convenience.

It also describes fully these wonderful

It gives you living, thrilling,

\
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s ™\
of radio now
No more batteries
YouU have always Send for New Acme Booklet
la

z)vaenrt;gon mpAsgcrl;eg ACME has a new booklet on lamp socket

wire Coneers in T operation, “Power Supply for Radio

devel(? ment of non. Sets.” Send 10 cents to Acme Apparatus
i ﬁlamerIl)t wbe B Company, Cambridge, Mass., and learn
Supoy Unit CBetimn, Elimi how you can have what you have always
ator) with non-filament 1minators. d d d b 0 1 1
S o e This vear vou can wanted, dependable and practical lamp
seis pl108palfs O0Reacles: year yo socket operation for your own radio set.

turn your set into a T

. . Use the coupon below.

complete light socket receiver—over-
night. Acme can supply you with the ACME APPARATUS COMPANY,
hlgheSt deVClQpnlent Of B POWCI' SupPIY7 sioneer radio and transformer engineers and manufacturers
and (HCW this year) A-supply and C- CAMBRIDGE, Mass.
supply units.

If you want to gillmlnate forever the CHE APPARATUS CO. Dept. K181, Cambridge, Mass.
nuisance of batteries, the expense, the Enclosed find 10c (stamps or coin) to cover costs of sending me
time, and most important ¢f all, those Shich Tunderstand @ives full details of lamp socker operation for
famous “fading” concerts (the kind that ™ ™% ="

’ dle a Slovv? palnfu]‘ death due to aged) AR Canaabooaaba oo EBsaaaaE00a068800600000060000000508900000
starved, or emaciated batteries), put your
set on a lamp SOCkCt Operation basis’ and R 22 2 Y
be up_to_date 1n radio' [ State . e
Here is a catalogue of what Acme offers for
Quality and Elimination
Double free edge cone loudspeaker, round ...... $25.00 EK-3 B Eliminator Kit with Tube 1-6 tube sets
Double free edge cone loudspeaker, cabinet ..... 38.00 1%0 volt 60 cycle Lt 32-50
Single free edge cone loudspeaker ............. 1850 B-2Single Choke Coil S0 ma. ................ 5.00
E-1 B Power Supply with Tube 1-12 tube sets B-5 Double Choke Coil 50m.a.  ............... 9.00
110 volts 60 cycles ....................... 50.00 B-4.Trans. for Tube 110 volts 60 cycles 60 m.a. .. 7.00
E.3 B Power Supply with Tube 1-6 tube sets A-4 Trans. for A Supply Unit 110 volts 60 cycles 16.00
110 volt 60 cycles ........................ 3950 MA.2A.F.Trans.5-lratio .........cooovooo... 6.00
E-2 B'Power Supply 1-12 tube sets 110-220 volt A2 A F.Trans., ....oooooeiiiiiiiiieiin.n. 3.00
= ELLCTEPERE o IR 25.00 B-6 Trans. for Tube 110 voit 60 cycle 30 m.a. .... 6.00
Y e R F-1 Filter Unit 1-12 Tube Sets ................ 20.00
110 volts 60 cyeles ....................... 42.00 F-3 Filter Unit 1.6 Tube Set 16.00
C1CP g | ithout Tube two volt -3 Filter Unit 1-6 Tube Sets  ................. K
up t(;“g?)rvoll]tpsp&; ::v;d:su . U e WO VO ages . 16.00 A-5 Choke Coil for A Supply Unit ............. 16.00
EX-1 B Eliminator Kit with Tube 1-12 tube sets Z-2 A.F. Impedance 200 henries .............. 4.50
110 volt 60 cvele ......... ... ... ... 9.50 Z-3 A.F. Resis-Impedance Stage .............. 5.00
(Y ol o
~ Jore amplrficafion
- y
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Some People Will never Learn —

The Truth About Radio

ANY a new radio will perform perfectly.

Whether it con-

tinues to do so or not will depend entirely on one thing—the

very truth that is seldom discussed.

Do you drive a car?

Don’t little troubles happen
occasionally? :

Do you depend on a handy
man for service or do you pre-
fer a mechanic who has been fac-
tory trained on your make of car?

Experience kas, no doubt, proven
to you that men who know all about
all makes of cars generally don’t
make the best mechanics to work on
your car.

You wouldn’t think of buying any
car, no matter how low its price,
unless you knew you could receive
service by men who know how.

Treat the purchase of a radio in-
strument in exactly the same manner
if you wish lasting satisfaction.

Service is just as necessary, just as
important on a radio instrument as
it is on an automobile.

Occasionally little things will go

2AF

wrong. They will be serious to you
and almost as serious to the handy
man who can fix all radios but—

Such troubles will mean just a few
seconds’ time to a factory trained
service man who knows that make of
radio as he should.

While radio is rather a new in-
dustry, even now there are 4364
factory trained Ozarka service men—
let us give you the name and address
of the one nearest you.

Allow Lim to set up an Ozarka in
your home.

He will let you do all the tuning so
that you can satisfy yourself as to
exactly what it will do for distance,
volume, tone and ease of tuning.

His factory training enables him
to keep every Ozarka which he sells,
working just as it did when new.

Any radio, no matter what its price
may be, will only be as satisfactory as
the trained service behind it.

INCORPORATED

120 W. Austin Avenue A

CHICAGO, ILL.

Radio News for October, 1920

Plus installation and transportaiion
Ozarka Senior 5 Tube Model com-

$125

plete with Loud Speaker and all accessories.

$100 Plus installation and transportation
Ozarka Junior 5 Tube Model com-
plete with built-in speaker and all accessories.

$210 Plus installation and transportation
Ozarka Console 5 Tube Model, solid
walnut cabinet, complete with all accessories.

We have a few Openings

for the Right Men

HILE there are today 4364 Ozarka repre-

sentatives, some territory is still open. We

want men who believe in the future of radie
—men who are tired of working for some one else—
men who would like to add to their present income
by devoting their evenings to Ozarka.

At the start you can keep your present position.
Later on, after you have proven what you can do,
then you will give us all your time because it will
pay far more than your present position.

The man we want may not have much money _
but he is not broke. He has lived in his community
for some time—he has a reputation that his word is
good. He may not have made any startling success
but he has never “"‘put over something’ just to
make money. He may know nothing about radioc or
salesmanship but he will be successful if he is willing
to study what we are willing to teach him. with-
out cost.

The field in radio is wide open for the trained
man. The success of the 4364 Ozarka representatives
proves what men can do. If you are interested, ask
for a copy of the Ozarka Plan, a 108 page book"
which tells a true story of how big money and a
permanent business can be built in radio. It is a
story of life; of why some men fail while others
succeed. This book has shown many men how to
start making extra money immediately and within
a very short time establish a business of their own.
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No. 4

THE BROADCASTING SITUATION

By HUGO GERNSBACK

ARLY in July the Department of Commerce announced, in

accordance with the opinion of the Attorney General, that

Mr. Hoover no longer could exercise authority over radio

broadcast stations. [t was held that the Act of August 13,
1912, made no provision for the Department of Commerce to arbitra-
rily select wavelengths for applicants, or to prescribe the power
with which the broadcasters were to operate. According to this
decision, under the law, any one desiring to go on the air has a
legal rwht to do so, and the Department of Commerce has been
'.mstructed to issue a license to all that so applied.

This is the situation as it prevails today, and will prevail until
'Con‘fress passes laws, to empower either the Department of Com-
merce, or a separate commission, to regulate radio broadcasting.

When the announcement was first made, two months ago, that
‘radio broadcasting no longer was operating under any authority.
it was freely predicted that immediate chaos would result, and that
every station would either change its wavelength or operate under
increased power.

While it is true that, up to this writing, a

It costs anywhere from $73,000 upwards to $1,000,000 a year to
operate a first-class station efficiently. No one is going to risk this
much capital unless he has a pretty clear idea of what can be done;
and whether there is a law passed or not will make little difference.
Even without any law it is practically impossible to put on a new
station at the present time without that station interfering with an-
other. And here the Act-of August 13, 1912 still holds good, because
under Section 5 it is stated:

“That cvery license . . . . shall prescribe that the operator
thereof shall not wilfully or maliciously interfere with any
radio communication. Such intcrference shall be deemed a
misdemeanor; and upon conwviclion thereof the owmner or
operator, or bot/z shall be punishable by a fine of not to
exceed $500, or tmprisonment for one year or both” .

From this it will be seen that if any new station causes inter-
ference, the owner of such a station may become liable for damages,
and he will, therefore, not be likely to trespass. Therefore, from a

legal standpoint, it is impossible to operate a

small number of stations have changed their

new station if it creates interference; and,

wavelengths, no such thing as chaos, nor any-
thing resembling it, has resulted, for very T ..
sxmple ‘and fundamental reasons. The few
stations which did actually change their wave-
lengths, did so probably be_cause they had a
grievance. In practically every instance they
were stations which had been assigned crowded
low wavelengths.

While it is a well-known fact that the low
wave stations seem to be zble to get out better
than the higher wave stations, this advantage
had been nullified by the fact that the Depart-
ment of Commerce assigned the same wave-
length to a number of stations to operate on,
which made it practically impossible for such
stations to be heard; and consequently their pro-

views the

broadcasters

cept in

heralded

salvation in

. in which the Editor re-
present
situation—in which he advances
the reason why a number of
changed
wavelengths—why it will not
be very simple to operate a new
station at the prescent time, ex-
certain
United States—why the much-
radio chaos has not
materialized—and  why
will probably work out its own
the end . . .

secondly, no broadcast station owner in his
right senses would wish to broadcast on some
one’s else wave,—unless sufficiently separated
geographically—because he knows that he
would not only ruin some other station’s pro-
gram, but his own as well.

There are some exceptions to this, because
locations can still be {found, in the United
States, where one can operate a broadcast sta-
tion of medium power—say 500 watts or less—
on the wavelength of some other station with-
out any interference, because of the geographi-
cal separation of such stations.

For instance, there is room, as yet, in the
State of Nevada for broadcast stations (as
well as in Alaska) and perhaps in several other

broadcast

their

arcas i the

Radio

grams were nearly always ruined. Thus, for
instance, among the lower-wave stations we
find the following interesting condition, prior to the decision cited.

On 278 Meters there were operating 15 stations. On 275 Meters
there were 24 stations. On 273 Meters there were 17. On 270
Meters there were 12, On 268 Meters, 14. On 263 Meters, 16.
On 261 Meters, 15. On 258 Meters, 11. On 256 Meters, 14, etc.,
etc.

It follows that most of these stations, unless favorably situated
and isolated geographically, usually lmd their programs ruined.
The condition on the higher wavelengths was not so bad, for here
the stations were not so crowded; and for that reason a number of
broadcasters took to the higher wavelengths, wherever there was
found to be a suitable opening in their various districts, and where
the least interference was produced.

In fairness to these broadcast stations it may be said that they
did not willfully appropriate their new waves, but duly applied to
the officials of the Department of Commerce, and Lad their new
waves officially assigned to them through the Radio Supervisors,
this being the only authority that could grant them.

There 1s, however, another far more important and fundamental
reason why there is no likelihood of any chaos, though it had been
also freely predicted that, inasmuch as there were 600 applications
from new broadcasters, all of these coming on at once would ruin
reception of every other station. This has its humorous angle, be-
cause at this time of writing, less than half a dozen new stations
have come on, and there is little likelihood that, even by January 1,
next, there will be as many as thirty new ones—and the reason is
very simple.

states, where it would seem that little inter-
ference would be caused by new stations. But
the point is that most broadcasters find it necessary to conglomerate .
in the more thickly populated sections of the country, and it may be
said that here it is almost impossible to set up a new station today
without trespassing on some other stations’ rights.

But as in all cases of this kind, there is usually cause for
reassurance; because the tougher the radio problem becomes in
America, the more quickly it is usually solved.

A European set could not perform in the United States at all
because it would, very likely, not tunc sharply enough. And
the sets which we are building now far out-distance the sets
which we had in 1922, We may be certain that the condition
brought about will make for morc sensitive and sharper sets as
time goes on. So far, no radio problem has come up, with, per-
haps, the exception of static, that has not been ultimately solved,
to the benefit of the art.

When telephony was voung, exactly the same thing that now
confronts us existed in the telephone art, when it was almost
impossible to pick up a telephone receiver without hearing con-
tinuous cross-talk, which spoiled all reception. But the art of
telephony needed no laws, other than the common law. to rectify

the situation. Ultimately the engineers solved the problem; and
such will be exactly the case with radio broadcasting.
In the meanwhile radio broadcasting has not been rume(l. Far

from it. Radio has always been ab‘le to take care of itself, and
will continue to do so in the future. To be sure, we all want a
radio law to straighten out some of our present tangles, but in
the end radio engineering will make the best law obsolete.

Mr. Hugo Gernsback speaks every Monday night at 9 P. M. from Station WRNY on various radio and scientific subjecté.
323 '

WWW americanradiohistorv com


www.americanradiohistory.com

F"

324

TELEPHONE
SWITCHBOARDS

URING the last few years com-

munication engineers have made
considerable headway in the devel-

opment of “carrier-current tele-
phony systems,” better known under the
more popular name of “wired radio.” Very

little information relative to these systems
has been published in radio and electrical

periodicals catered to by the radio fan; prob- -
ably for the reason that no great interest

has been shown. Evidently the whole matter
sounds too commonplace to the average per-
son and offers no more novelty than the
house telephone,

Had the first strains of music been broad-
cast to the general public over electric-
light wires, instead of “through the air,”
the reaction might not have been great
enough to put in motion a wave of popularity
such as “space radio” has been favored with.

Homo sapiens invariably finds romance in
mystery; it is one of those psychological
manifestations which has remained within
us from the time in the not-so-remote past
when little was known of natural effects.

—TELEPHONE EQUIPMENT

CARRIE R CURRENT
telephone

FREQUENCY CHANNELS
®

And what smacks more of the unknown
than radio? Music and voices speeding
through space at an unbelievable rate, to be
caught by wire nets on house-tops and re-
leased again through a horn. Yes; it ap-
peals very much to one’s imagination. But
“wired radio” does not secem at all unusual.
We are so used to things operated by elec-
tricity, fed to them by wires, that “wired
radio” appears too much like the matter-of-
fact manner in which water is piped to a
house.

Yet, have you known that something quite
marvelous takes place in wired radio systems,
something far more interesting and unusual
than the mere flow of water through a pipe
or electric light current through wires?
Imagine, if you can, two wires supplying
clectric light current to your house and at the
same time carrying three different musical
programs without the slightest mixing or in-
terference of the four currents. Yet all
four travel in the same two wires. Let us
see just how this is accomplished.

Fig. 5.

A Carrier- Current Telegraph installation, .including a test panel, and four panels for both

o sending and receiving.
(Photos courtesy of Western Electric Company)
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“Wired-Radio”

the present time and have reached a point of

Radio News for October, 1926

Carrier-Current equipment is employed in connection with regular
talk at the same time over the same wires.
line;
terfere with each other.

In the illustration

over which the four conversations are sent

They are received through separate
telephone

By M. L.

or Carrier-Current-Tclephony

quite possible that these systems will be used

Fig. 3. A

coupling and protection
which connects the carrier equipment with the
power transmission lines.

panel,

WHAT WIRED RADIO IS

“Wired radio” refers to the use of radio-
frequency currents, just the same as employ-
ed in radio broadcasting, in telegraph, tele-
phone, electric light or power lines. The
workability of the system depends on the
fact that electric currents having dissimilar
periods of vibration or frequency do mnot
intermingle or interfere with each other.
Consequently it is possible to superimpose
a great number of currents of differing fre-
quency on the same set of wires, without
the possibility of any difficulties arising from
“mixing.” This being the line of practibil-
ity, we can go a step further and super-im-
pose music or voice vibrations on (“modu-
late™) each distinct radio-frequency current,
and let them all go their way along the elec—
tric light, atelecraph or telephone wires with-
out any cause for worry. It is just as if we
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switchboards.

(ts Applications

MUHLEMAN

systems, are being emploved commercially at
practical and commercial development. It is

for private hroadcasting in the future.

Fig. 4
unit. for use in connection with high-voltage
power-transmission lines.

A Carrier-Current Telephone panel

collected the transmissions from say three
hbroadcast stations operating on different
wavelengths and bid them go by way of
wire instead of spreading out in space.

WIRED RADIO BROADCASTING

Though the usc of carrier-current tele-
phony for long-distance communication over
light power lines and telephone wires dates
back many years, the use of the system for
broadcasting entertainment was instituted
for the first time but four years ago in and
about Washington, D. C., and Cleveland,
Oliio. Inthe early part of 1923 experimental
operations were transferred to Staten Is-
land, New York, where it was possible to
serve some 25,000 people through the fceder
lines of a single central power station.
Though this unique service was discontinued
a short time thereafter, it was reported that
the public’s reaction to the service waec con-

telephone lines and by its use it is possible for sixteen people to
above, four through connections are shown employing but one
simultaneously, on different carrier frequencies which do not in-
selective circuits and connected to trunk lines through the regular

CARRIER CURRENT
TELEPHONE EQUIPMENT.

TELEPHONE
SWITCHBOARDS

i !
\“\\\s\“\«wJ

sidered tavorable.

The idea, as instituted,
called for the rental of special receiving sets
whiclhi could be plugged directly dnto any

electric light socket. The power company’s
customers were to be charged from two to
four dollars a month and, in turn, they were
to be provided with the best of programs
from the studios located at the central power
station,

Though there has been a great deal of
skepticism aired whenever one thas been so
rash as to suggest that some day wired radio
would supplant space radio. the question re-
mains speculative. However, carrier-current
telephony and telegraphy is being employed
at the present time, on a commercial basis,
and has met with complete success. It is
through this commercial application #hat the
system may, in the future be employed with
equal success from all standpoints, to fur-
nish entertainment to the public. When one
considers the fact that the nature of carrier-
current telephony systems is such that they
are no more susceptible to interference and

distortion than are space radio systems, it
can be assumed that it may be favored by
the public in the future when the time is
more ripe for its introduction.

THE “WIRED RADIO"” RECEIVER

The developed system heretofore men-
tioned, which was put into operation on
Staten Island, allowed for the simultancous
transmission of three programs over the
electric light wires: although only two pro-
grams were transmitted when the station was
first opened. The receiver provided the sub-
scribers allowed them to sclect either pro-
gram at will. It essentially consisted of a
cord and plug to attach it to the 110-volt
light socket, coupling coils similar in de-
sign to present-day tuned-radio-frequency
transformers, a variable condenser for select-
ing the desired program. a crystal detector
for rectifying the modulated radio-irequency
currents, and a two-stage vacuum-tube audio-
frequency-amplifier to provide sufficient

(Continued on page 404)

Fig. 6.

A Carrier-CurrentwTelephone installation with four sending and four receiving panels, one

testing panel, and a voice-frequency panel.
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A Symposium on the

By AMERICA’S RADIO LEADERS

Radio News for October, 1926

droadcast Situation

atnin e

ADIO NEWS has asked the foremost leaders of radio in
the United States to comment on the present broadcast
situation.  As is well known, in the early part of July, the

Department of Commerce let it be known that it no lonf*er had
any authority on the wavelengths or the power used by broad-
cast stations, due to a decision handed down by the Attorney
General. .

It was freely predicted that chaos would reign and that the

radio industry would be upset entirely.
in America, however, apparently do not see such a chaos at the
They alao seem to be unanimous in declaring that
a law should be passed to clear the present situation.

seems to be hopeful that no great

present time.

As a whole, the industry

damage has been done and probably will not be done.
seems now, the industry is well able to govern itsel{ until new

laws have been passd.

The leaders of radio

Aa it

T N N T SR TR TR RO T

pirates untenable. Hoover should
be chosen temporary czar,
backed by the radio industry
and the public, until they can
iorce proper legislation. I see
ne indications of chaos. This

DR. E. F. W. ALEXANDERSON
Inventor of High-Frequency
Alternator

“If the majority of the sta-
tions observe the wavelength
schedule laid out by the Depart-
ment of Commerce, I do not .
think that we need fear any ca.
chaos.”

—E. F. W. Alexanderson.

is the United States of Amer-

2]

—E. T. Flewelling.

GEN. J. G. HARBORD
President of Radio Corporation of
America
“I am sure that responsible
broadcasting interests will not
depart from the accepted and
efficient arrangements agreed
upon between the Department
of Commerce and the broad-
casters themselves. The Radio
Corporation of America will
steadfastly maintain its policy

of strictly observing the present
wavelength assignments made
by the Department of Com-

merce; and it seems reasonable
DR. LEE DE FOREST to expect that all broadcasters
Inventor of Audion Tube and o
Phonofilm
“I have been unable to ob-
serve any great amount of
chaos m the radio broadcast
situation since federal authority
has been revoked. A few broad-
cast stations have certainly not
benefited their position by grab-
bing off unew \\axelen(rths,
squeezing into a jam between
much more poweriul stations;
but I think such situations will
usually correct themselves. I
am, however, strongly in favor
of intelligent and liberal govern-
mental regulation. which un-
questionably wiil he enacted in-
to legislation next session.”
—Lee de Forest.

who are interested primarily in
iurthering the radio art and in-
dustry, and in furnishing the
radio public with a satisfactory
service, will do the same.”

—J. G. Farbord.,

EDMUND T. FLEWELLING

Inventor of Flewelling Circuit
“Broadcasters who are de-
pendent upon the good will of
the public will jealously guard
their present favorable position.
The broadcasters and the pub-
lic would male the positicn of

A. T. HAUGH

President of Radio Manufacturers’
Association

**Chaos and anarchy in air’
have no foundation of fact.
Quality of program, ease of re-
ception and listeners’ enjoyment
have not been interfered with.

[T TR

I regard the satisfactory opera-
tion of radio broadcasting since
Secretary Hoover -relinquished
control as an important indica-
tion that the industry can
govern itself. I recommend
therefore cooperation on the
part of broadcasters, manufac-
turers, technical and amateur

societies to police the radio in- -

dustry by the formation of an
independent commission con-
sisting of the heads of the
Radio Manufacturers Associa-
tion, the Association of Manu-

facturers of Flectrical Sup-
plies, National Radio Relay
League and National Pub-

lishers’  Association, in co-
operation with and under tem-
porary guidance of the Depart-
ment of Commerce. I believe
the radio industry is just as cap-

able of governing itself as the
electrical industry and public
utilities, such as the telephone
and telegraph, light and power
transmission. This procedure is
in line with the Department of
Commerce's  attitude toward
governmental non-interference
in business.”

—A. T. Haugh.

C. FRANCIS JENKINS
Inventor of Television
“There will be no chaos, al-
though radio needs and must
ultimately have a controlling
hand. There is, however, little
likelihood of serious iuterim
disturbance, for radio can’t af-
ford to run wild.”
—C. Francis Jenkins.

www.americanradiohistorv.com

PAUL B. KLUGH
Executive Chairman of National
Association of Broadcasters

"So fine has been the im-
mediate respouse to the call of
the National Association of
Broadcasters for stations
throughout the country to re-
main on their assigned wave-
lengths and hours of operation
and stand by the rules and re-
gulations prescribed by the De-

partment of Commerce prior to
the Attorney-General’s opinion,
that we feel assured that no one
needs to fear any kind of chaos
due to the operations of those
now in the field. With 536
stations now operating on 89
available wavelengths, simple
arithmetic reveals the necessary
division of time to avoid inter-
ierence, and shows the impos-
sibility of putting six hundred
more stations on the air and
still being able to justifv an
investment of from $50,000 to
$250,000 necessary to build,
equip and place in operation a
new station. Few if any peo-
ple will take this speculation,
so there is little to be “feared
irom outside sources.”

—Paul B. Klugh.

DR. GREENLEAF W. PICKARD
Inventor of the Crystal Detector

“It is, I helieve, good law

that they who slumber on their
rights forfeit them. If the pub-

(Continued on page 433)
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ADIO announcers-have been made

the objects of so much scorn, ridi-

cule and downright abuse for varie-

gated, pernicious microphone hab.ts,

that many of them have mended their ways,
applied icebags to their egos, and become
highly popular gentlemen. However, even
some of those who have self-sacrificingly
vanked the word “I” out of their vocabular-
ies still display a lack of sense in one small,
but aggravating particular that may lose
them their open entrance to the best family
circles. It is their inane practice of leap-
ing to the microphone almost before a per-
former has finished his recital, their insist-
ence on keeping the mike in a constant state
of agitation, whether the occasion demands
it or not, that may bring upon their pomaded
heads another round of tirades from the
jaded critics.

So far as a listener can judge, some of
these overlords of the microphone possess
an abnormal sense of loyalty to the station
employing them, and consider the perform-
ing artists as mere intruders who rob them
of the time they would ordinarily spend in
proclaiming the identity of the station to the
wide world. They seem to disregard entire-
ly the nature of the performance itself; and
thereby too often completely destroy the ef-
fect of the music by driving it out of the
listener’s head too quickly.

FORTISSIMO AND PIANISSIMO

WWhen you listen to a dance or concert or-
chestra, or to any massed group of players
producing a comparatively great volume of
sound, you need not concentrate very deeply,
because the music is loud and constantly
stimulates your sense of hearing. It leaves
your mind wide awake, and you are not par-
ticularly jarred by a quickly following an-
nouncement. However, when you listen to a
good instrumentalist or vocalist, producing

“Ether Fleas”

By ROBERT HERTZBERG

soft, soothing tones, you uncons ously fall
into a slight reverie, with onl' your ears
alive and with the rest of ycnr body in-
active. You are just a little affected by
the suggestiveness of the music, and the end
of the piece probably finds you completely
relaxed and at peace with the world. You
will then want a second or two to revive
vour resting muscles, to rouse yourself from
your musing, before you are ready for any-
thing that may follow. If you are not al-
lowed these few precious moments of silence
to readjust vourself, and instead have the
quiet broken almost immediately by the glib
voice of the announcer, you find the illu-
sion of restfulness totally shattered, with an
attendant reaction of disgust and anger set-
ting in instead.

THE DISTRACTING INTERRUPTER

Imagine yourself an auditor at a concert.
With a few hundred other people you are
being lulled into abstract meditation by the
sweet playing of a violinist on the stage.
Your eyes are half closed, blurring out the
image of the player himself, and as the last
few notes drift across the aisles you feel
a tingling, pleasant sensation traveling down
the back of your spine. You remain immov-
able for several seconds before you realize
that the selection is completed; and then you
rouse vourself with a start to voice your
approbation of the soloist’s efforts with a
spontaneous round of applause.

Now suppose that, at the very instant the
violinist had raised his how from the strings,
a sleek-looking individual had sprung out
of the footlights and announced in a gay
and joyful voice: “Ladies and gentlemen,
vou have just listened to a violin solo by
Ignatz Ignatius. The next number will be
the Floor Scraping Scene from ‘Backstage,’
rendered by Tke and Mike, our piano shift-
ers.” Do you think you and the rest of the

FOR GOODNESS SAKE |
CAN'T HE LET THE |

s o ARTIST FINISH ? |
& oV~ |DO WE HAVE TO |
© < . |LISTEN TO ALLTHIS]
SR BLAY
g(
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In this article Mr. Hertzberg pleads with the radio announcers to be a bit more considerate of
their music loving audience. Do you ngree with him?

audience could have restrained yourselves
from seizing the man. impaling him on the
proscenium arch, and then setting fire to the
curtain?

Yet every day during the week some an-
nouncers insist on jumping upon the stage
in your own home in this very manmner, often
spoiling the programs they are hired merely
to enumerate for you. You can’t murder
the miscreants on the spot, because they
are safe behind double doors in comfortable
broadcast studios; though sometimes you
feel the impulse to inflict some such violent
punishment for their lack of discernment.
As for them, they seem impervious to good
music, possibly because they hear so much
music, both good and not so good, during
their working hours; but they should at
least be taught to count five, or do a hand-
stand, or something of the sort, before they
step before the microphone to deliver their
description of a previously-completed clas-
sical selection.

SAY IT WITH BRICKBATS

I do not intend to imply that all announic-
ers deserve rebuke. Far from it. The
majority of them are pleasant-voiced and
unobtrusive enough, and fulfill their func-
tions without exciting particular comment.
‘We accept their good performances as a
matter of course, as we are prone to accept
all satisfactory service; and we become in-
dignant and vehement only when we are
aroused by the annoying tactics of their less
discriminating brothers.

Why tolerate them, anyway, when it is so
easy to prick their bubbles of conceit?
The cure is simple; merely send them a few
pertinently-worded notes about their un-
popular proclivities. A handful of such
pointed missives will tend to overbalance the
hundreds of mash notes, embroidered hand-
kerchiefs, and boxes of candy showered on

(Continued on page 400)

I WAS JUST
| BEGINNING TO
ENJOY THIS ! |

—

—you find the illusion of restfulness totally shattered, with an attendant reaction of disgust and anger setting in instead, by the glib
wvoice of the announcer.
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Assuring Safety in Radio (nstallation

ENERALLY speaking, radio as a

pastime for the average layman is

as safe as the proverbial church.

Strictly speaking, however, the man
who installs and maintains his own radio
receiving set may ignorantly incur risks;
but i he is warned beforehand, all these can
casily be avoided. This is not written with
the intention of scaring anyone; but rather
to instill confidence into the average radio
fan, and to help him in avoiding certain
pitfalls that may beset his path, as he pro-
gresses with radio. If he will heed the pre-
cautions outlined in this article, he will avoid
some annoying experiences.

FIRST, THE AERIAL

Obviously, when entering on our subject,
the most natural place to start is with the
aerial. An aerial is a simple arrangement,
and looks as harmless as a clothesline. How-
ever, even here we have to watch our steps.

An aerial must never be crected so that it
crosses any other wires whatsoever: partic-
ularly is this true of public-service wires. If
it should happen that you place your aerial in
such a position, and the wire breaks, it might
fall across the current-carrying wire and
cause -a short-circuit. This would not only
inconvenience the company owning the-wires,
but it might also injure your radio set.

- Of course an aerial should never be placed
under a power-carrying wire, as in this case
the latter might break, fall upon the aerial
and cause trouble. Avoid all wire of any
kind, although it may be only the aerial used
bv one of your neighbors.- Keep all aerial
wires free and clear from all others and

large tree and also at an angle to the light wires in front of.the house.

By A. P. PECK

from all entangling objects. If the aerial
rubs against a tree limb or a part of a house,
some of the energy that is received from
the transmitting station will be lost, and
your results will not be as good as they
would be if the aerial were properly strung.

Never string your aerial wire across a
street or pathway of any kind. Here the
same danger of breakage is always present,
with possible danger to passing vehicles or
pedestrians.

. PUTTING UP THE WIRE

If you put up an aerial mast and secure it
with guy-wires or ropes, use a little thought
in laying out the system. Do not fasten the
lower ends of the guy-wires so that people
will be liable to stumble over them and pos-
sibly injure themselves. Also do not have
your guy-wires cross paths at low heights,
or a passerby may run into them.

And then there is the ever-present-neces-
sity of climbing. to a heiglit to put up your
aerial wire. ]
ercise the greatest care, particularly if you
attempt to carry up the aerial wire with you.
Place this“so that it will not become en-
tangled with the branches dnd so cause you
to lose your grip. If you have to climb on
the roof of thé house, use a ladder. A
ladder laid ona sloping roof, even though
the slope be gentle, will enable you to climb
safely and surély to the peak. This method
is to be preferred to that wherein you have
to rival a monkey in climbing ability, if you
attempt to malke the ascent without the as-
s'stance of a ladder. There are several cases
on record of persons who had bad falls when

i,
T NE
r////-/l//////’,l/_//'

Thought has been given to this aerial installation. The wire has been.run so as to be clear of the

Stout poles have been used

and these are well guyed with strong wires insulated at both ends.

Wwww americanradiohistorv com

If you must climb a tree, ex-

putting up radio aerials. See to it that your
name is not added to this list.

LIGHTNING PROTECTION

There is also of course, the widely - dis-
cussed danger .from lightning. . Some claim
that this is,a myth, and othérs:that a radio
aerial attracts lightning. “They are both
wrong. Any object, particularly if [t is
elevated, is subject to a stroke of lightning.,
If, however, a radio aerial is properly

-
. T0 AERIAL LN

LEAD-IN ——»

) L / TO SET
INSULATING TUBE, [ §
-NOTE DOWNWARD b ;
1 StANT B wau -

If an insulating tube is employed for running.

the aerial lead-in to the set, it should be placed

through the wall on a downward. slant so that
water cannot follow it into the house.

grounded through an approved lightning ar-
rester as required by the underwriters, and
explained before in this department, it acts
as a safeguard to the home.

) A properly-grounded aerial will, during a
lightning storm, act in exactly the same way
as a lightning rod. Tt will- serve to conduct
atmospheric electricity to the ground, and
cause it to pass off in a harmless manner,
and therefore, will prevent it from accumu-
lating until a lightning stroke results. Just
read over ‘these last few words again: and
the next time that someone tries to tell you
that your radio aerial is subjecting your
hpuse to danger from lightning, explain to
him carefully that he is wrong and tell him

just what a properly grounded radio aerjal
can do.

OBTAINING A GROUND

In certain sections of the country it is
necessary to drive a long metal pipe or rod
into the soil in order to obtain a good ground
connection. Before selecting a spot for this
purpose, it is wise to find out as near as pos-
sible, where the various underground pipes
run and how deep they are buried. If you
arbitrarily choose a spot for the ground rod,
it is possible that you may drive it through
a burjed tile pipe or that it may soon be
stopped by contact with an iron pipe. In
either case, the results are bad.

Go to your cellar and you will in most
cases find where the pipes enter the house;

. and then you can decide upon a good loca-

tion out of doors, for driving your ground
pipe.

y
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BASE RECEPTACLE\

& i+>7\@

ELIMINATOR

i
DOUBLE WIRE
CONDUCTOR

N FlG.g P

Tt is always desirable that a double fuse be used

in connection with a “B”’ eliminator as a protec-

tive measure. This sketch shows how it is con-
nected up.

FUSE BLOCK

THE LEAD-IN

A radio aerial without a lead-in is as use-
ful as an automobile without ‘a driving ‘shaft,
The lead-in is the wire that connects the
aerial proper with the radio receiving set.
It is neccessary to bring this wire into the
house in order to connect it with the set;
and to do this a hole is often drilled in the
wall. Be careful here or you may do some
damage. If you are going to drill directly
through a wall, and there is plaster on the
interior, it is best to start from the inside
and drill through the plaster very carefully
to avoid chipping and breakage. When mak-
ing the hole, be sure that you choose a drill
or bit that is large enough; inasmuch as a
small hole in plaster is hard to enlarge
without damage to the surrounding wall.

If you are going to drill through a base-
board in order to bring the lead-in wire
through, or for any other purpose, you will
have to be quite sure that you do not drill
into any clectric conduit. It is ‘usually quite
safe to bore through a baseboard, if you
are at a distance of several feet .from.the
nearest electrical base-outlet. In such a case,
vou will probably clear. all of. the - house
wires. S -.

] "EFFECTS OF RAIN |

One of the favorite methods of protecting
the lead-in wire at the point where it enters

the house, is to use a porcelain tube . in--

serted in the drilled hole, and to run the
wire " through this tube. :
well; it is a simple, good and cheap method

of performing the required work: However,

be sure that”your tube is lower at th.é out-
side end than at the inside. (See Fig. 1.)
Ii -you reverse this angle, water rupuing

down “the' léad-in-wire during a rain storm .
will come right into the house through the
tube. If course, 1f you use one of the sealed.

tubes, provided witlh a brass. center rod, that

are .on the market today, this necessity of"

drilling the hole at a slight angle will .be
eliminated. T
“With certain radio instruments it is found
that the volume of rccéived music or voice
is reduced during a rain storm. This is
sometimes due to poor insulators -on the
aerial proper; but it can more oftén be
traced to a defective or wet lead-in insulator.
Some of the “window-strip” lead-ins are an
abomination. Consisting merely of a strip
of thin copper with a flexible non-water-
proof casing, they are easily short-circuited
to the window frame; and hence a lot of
energy is lost. If, because the wall cannot
be drilled, one of these window strips must
be used, be sure that you get one that is
covered with wwater-proof insulation.
PLACING THE RECEIVER

In choosing the location of a set in the
honie. certain dangers to good reception
must be avoided. [or instarce, a set should
1ot be placed with a table lamp immediately
heside it or on top of it. It will very often
lappen that such an arrangement will result
in the production of a loud hum in the loud-

This ' is all, very

speaker. This hum is due to the wires car-
rving current to the lamp; and if tlie lamp is
removed, the lium will often immediately dis-
appear. Neither should the lead-in run
parallel to house-lighting wires.

For holding the radio set, select a strong
table and one that is quite rigid. A table
that is “weak in the knees’”” will make tuning
difficult, and cause mechanical vibrations to
be transmitted to the set; resulting in noises
in the loud-speaker, particularly if one or
nore of the tubes in the set is slightly de-
fective. 'When selecting a table for your
radio set, it is well to remember that certain
accessories must be cared for. A table with
a compartment for batteries, spare tubes
and tools is very handy; and usually such a
table is amply strong cnough for the pur-
pose. . .
If the loud-speaker is placed directly on
top of the receiving set, there is danger of
producing mnoises, due to the loud-speaker

TO A" POSTS ON SET

110 V. AC

/ [ TO "B" ELIMINATOR

DOUBLE POLE \
SINGLE THROW
SWITCH LI

"A" BATTERY

FIG 3

This diagram shows how to connect up a single-
snap switch for turning on and off both the
“B” eliminator and “A” battery.

N

vibrating the receiving set and the tubes
within it. In such.a case, a low hum will
start to emanate from the horn, and will
build up in volume until it reaches the pro-
portions of a siren whistle. This. can be
immediately stopped by removing -the .loud-
speaker and breaking up the rhythmic vibra-
tions of the tube elements, by tapping sharp-
Iy on the cabinet. When the loud-speaker
is removed,: do not replace it on top of the
cabinet bqt;provi(ie another location for it.

g
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If the loud-spcaker delivers tremendous
volume, which is now possible with the power
tubes that are available on the market, the
speaker should be kept at least several feet
away from the set. This will reduce the
possibility of the air (sound) waves produc-
ing the above-mentioned trouble. With the
average two-stage amplifier and loud-speaker,
however, the volume is not so great but that
the loud-speaker may be placed within &
foot or so of”the set; but still, not on it.

BATTERY PROBLEMS

Since radio receiving scts have come into
general use, there are a great many people
taking care of storage batteries, who mnever
thought of - performing this work before.
Being unfamiliar with the proper procedure,
in many cases they are liable to run into
trouble. -Therefore, the following hint on .
the care of batteries will be of assistance,
and will keep a good many fans out of
trouble.

The first thing to remember, in connec-
tion with storage batteries on charge, is that
the vent caps, which cover the holes through
which the water is introduced into the bat-
tery, must be removed when the charger is
connected, to allow the free cscape of the
gases which are {formed during the charging
process, and prevent them from accumulat-
ing. This, if allowed to-continue for any,
length of time, may result in an explosion;
but by removing the caps, such a danger is’
absolutely avoided. ) S

When a battery is on charge, the gas
(hydrogen) that.is given off is highly ex-
plosive. Therefore, keep all matches and
open flame away from the battery while it is’
charging. . S

At a distance of a few feet from the bat-
tery the gases are so diluted with air as to
be harmless. However, more than one tyro
electrician has, to his sorrow,. investigated
the condition of his battery, while charging,
by illuminating the scene with a match.

If the terminals of  the battery are not
clean, there is danger of the current sud- .
denly ceasing to flow in the ‘circuit when
your set is in use; because the corrosion

(Continued on page 436) .
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An excellent.arrangement of apparatus.

o

Both the floor lamp and the loud-speaker have been kept
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-- well away from the set, which -otherwise might be affected. Also, the lead-in has been kept at an
i __ angle to the houselighting wires, shown at, the right.-
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Radio Set Owners’ Inhformation

VACUUM-TUBE PROTECTOR

(29) C. P. Manson, of Chattanooga,
Tenn., asks:

Ques.—Is there any manner in which I
can. protect the tubes in my receiving set
from burning out, in case of a short circuit?

Ans—The  accomipanying ° illustration
shows a method whereby the tubes in a re-
ceiver can be protected from the “B” bat-
tery voltage, should it happen to be impres-
sed directly on the filaments. As will he
seen, a 110-volt lamp is connected in series
with the negative lead from the “B” bat-
tery. This lamp is of the common type,
about 40-watt, employed for house lighting.
In case of a short circuit, the lamp will
light brightly but will not allow a sufficient
passage of current to burn out the filaments
of the vacuum tubes.

Tl N )

*B" BATTERIES

PORCELAIN LAMP BASE
~——110 VOLT LAMP

TO SET ‘B+

A 110-volt house lamp connected in series with
the negative “B”’ battery lead, as shown will
protect the vacuum tubes in the set, as well as
provide a visual indication of a short-circuit.

B-

We are not suggesting that this lamp be
left in the circuit at all times, as its pres-
ence in the “B” battery lead is apt to affect
the operation of the set. Use the arrange-
ment only at such times as vou are testing,
experimenting, or changing about tubes.

ON PURCHASING A LOUD
SPEAKER

(30) Henry W. Bossard, of Bridgeport,
Conr., asks:

Ques.~I am contemplating the purchase
of 4 cone-type loud speaker, to replace the
unit I am using at present on my phono-
graph. The receiving set I have is of the
five-tube tuned-radio-frequency type. Could
you tell me what speaker or speakers would
be best for this outfit?

Ans—We can give no material assistance
on this point. Most of the cone speakers on
the market at the present time are good;
but it is true that they won’t all work the
same on a particular set. This is due to
the fact that the “output characteristics,” or
electrical constants of different makes of
receiving - sets, vary considerably; and that
the impedance or ‘‘effective resistance” of
all loud speakers is not the same. When
the characteristics of both speaker and re-
ceiver are suited to one another, the best
results will be obtained, assuming of course
that the receiver itself is distortionless or
nearly so. The fact that a certain speaker
may not sound well when operated from a
certain set does not indicate that the speaker
is at fault—or the set for that matter.

We would suggest that vou go to a radio
dealer and listen to the different makes of
speakers, operating from a set of the same
make as your own. Purchase the one that
pleases your ear the most.

AUTOMOBILE BATTERY FOR
RADIO USE
(31) Gerald C. Fowler, of New Orleans,
La., asks:

Ques.—I have been running my six-tube

THIS page constitutes what is to
be known as the SET OWN-
ERS’ INFORMATION depart-
ment, and is to be conducted reg-
ularly each month in RADIO
NEWS. The purpose of the de-
partment is to furnish assistance to
those readers who have not yet
acquired any extensive knowledge
of radio, but who are the possessors
of radio receivers and wish to know
how to handle them.

There is always new blood com-
ing into the fraternity of radio en-
thusiasts; and it is obviously un-
reasonable to expect that they can
intelligently read the articles which
are written for the more ex-
perienced fans. Consequently this
new department has been started
for their benefit; and we invite any-
one who desires to do so, to write
an account of his troubles to the
editor of this department. No let-
ters will be answered by mail. The
editor will select from the letters
which he receives those queries
that seem to be of most practical in-
terest to all, and will answer them
fully and in detail each month.
There will be no charge for this
service. Simply write to SET .
OWNERS INFORMATION DE-
PARTMENT, RADIO NEWS, 53
Park Place, New York City.

E
;

radio set with an automobile storage bat-
tery of the regular six-volt type. For some
reason, which I cannot determine, this bat-
tery does not last very long; yet the rated
capacity is around 100 ampere-hours. Fur-
thermore it seems to be getting worse as
time goes on, yet I always test it and keep
the electrolyte above the plates. What could
be wrong?

Ans—The trouble is that an automobile
storage battery is not designed for radio use;
or, putting it in other words, an automobile

Two loop aerials of the “box™ type which are

very efficient. Both can be rotated to take full

advantage of their directional effects. This type
of loop is suitable for most purposes.

battery is so constructed as to supply high

amperage momentarily and not low amperage.

for long periods of time. When an automo-
bile battery is employed for lighting the
filaments of vacuum tubes the plates are not
sufficiently worked, and the active material
takes on a state of stagnation. The charge
and discharge rate for an automobile bat-
tery is high. Decrease one or both and the
battery suffers in consequence. By all
means purchase a radio storage battery hav-
ing a capacity of 60 or 80 ampere-hours. If
vou use your set a great deal it is best to
purchase an 80 ampere-hour battery.

www.americanradiohistorv.com

BEST SIZE FOR LOOP AERIAL

(32) Bertram L. Roe, of Seattle, Wash,,
asks .

Ques.—I have an eight-tube super-hetero-
dyne receiver that I have been using for
some time with an outdoor aerial about 100
feet long. I have been told that I will pick
up less interference and local noises if I use
a loop aerial and that, furthermore, I will be
given the advantage of being able to elimin-
ate a station by turning the loop. Will you"
tell me what size and shape of loop aerial
would be most satisfactory for my purpose?
I want to be able to pick up as much energy
as possible, so that I will still be able to get
the distant stations.

Ans—A loop about six feet wide would
prove the most satisfactory from the stand-

o0 45 v
abve BALTERY BASTTERY}

SECOND AUDIO
SOCKET

POWER TUBE =

SECOND
AUDIO TRANS.

A power tube can be used in the last audio

stage of any receiver, without changing. the

wiring, if an adapter of the type shown is used.
The connections are indicated.

point of energy pick-up; but, more than
likely, it would not prove of particular
value to you, so far as its directional qualities
are concerned. In the latter respect a two-
foot loop would be of more service to you,
but it would not be as efficient a collector. .
It is suggested that you purchase a loop
aerial three or four feet in width, and that
it be of the box type as shown at A in the
accompanying sketch. Amnother very efficient -
form of loop aerial is shown at B. Either
type will suit your needs.

ADDING POWER AMPLIFIER T
OLD SET :

(33) Walter H. Tait, of New York, N..

., asks: )

Ques.—I have a five-tube neutrodyne set
in which T would like to use one of the new
type power-amplifier tubes which, I under-
stand, will give me more volume and better
quality. Since there is but one “B” battery
and one “C” battery binding post for the
two audio amplifiers T am at a loss to know
Lhow to get the right voltages on the last °
tube. .

Ans.—Naturally you could change the wir-
ing in the set to separate the two audio
amplifier circuits; but we presume that you.
do not care to do this. At any rate, it is
not at all necessary, as there are a number
of power-amplifier vacuum tubes on the
market which have binding posts attached
to the base of the tube so that the separate.
connections can be made: and there are also
a number of special adapters which accom-
plish the same thing. Purchase either a tube
of this sort or one. of the adapters. All
radio dealers carry thenm.

It is°suggested that you employ a tube of
the 112 type, using 135 volts “B” battery
and approximately 9 volts “C” battery.

Just how the adapter connections are made
is diagramed in the accompanying sketch.
The separate batteries shown are automatic-

(Continued on page 431)
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List of Broadcast Stationsin the United States

Radio
Call
Letler

BROADCAST STA.
Location

Wave
{Meters)

KDKA,
KDLR,
KDYL,
KFAB,
KFAD,
KFAF,
KFAU,
KFBB,
KFBC,
KFBI,
KFBL,
KFBS,
KFBU,
KFCB,
KFDD,
KFDM,
KFDX,
KFDY,
KFDZ,
KFEC,
KFEL,
KFEQ,
KFEY,
KFEP,
KFGQ,

KFH, Wichita, Kans.

KFHA,
KFHL,
KF1, Li
KFIF,

KF10,
KFIQ,

KFIU,

KF1Z,

KFIB,
KFJGC,

KFJF,

KFI,

KFIM,
KFIR,
KFJlY,
KFiz,

KFKA,
KFKU,
KFKX,
KFKZ,
KFLR,
KFLU,
KFLV,
KFLX,
K

KFMR,
KFMX,
KENF,
I(FOA,
KFOB,
KFON,
KFOR,
KFOT,
KFOX,

, Jowa City,

0 Holly\vocd. Calif..

, Colorado Springs,”
» Denver,

, Oakland,

, St. Louis,

East Pittsburgh, Pa‘....309 1 Var

Devils Lake, N. D..
Salt Lake City,
Lincoln, Neb.
Phoenix, Ariz. ..
San Jose, Calif,,
Boise, 1daho.
Havre, Mont.
San Dieze, Cali
Sacramento, Calif
Liverett, Wash.
Trinidad, Colo.
Laramie, Wryo.
I'hoenix, Ariz.
Buise, Idaho
Deaumont, Tex.
Shreveport, La.
Brookings, S. Da
Minneapolis, Minn
Portland, Ore..
Denver, Colo.
ak, Nebr....
Kellogg, Idaho.
Moberly, Mo
DBoene, JTowa

Utah.

Gunnison, Colo.
Oskaloosa, Iowa.
08 Angeles, Calif.
Lortiand, Ore.
Spokane, Washington
Yakima, Wash.
Juneau, Alaska.

Fond du Lac, W

Marshalltown, Iow
Jusetion City, Kansas
Oklahoma City, Okla.
Asgtoria, Ore.........
Grand Forks. N. Dak
Trortland, Ore. .
Fort Dodge, Iowz.
Fort Worth. Tex..
Greeley,
Lawrence,
Hastings,
Kirksville, Mo.
Albuquerque,
San Benlto,
Rockford, Iil
Galvoston, Tex.
Anita, Iowa .
Sioux City, Iowa.
Northfield, Minn...

Shenandoah, Imm.
Seattle, Wa

Burllngnme Cul] .
Long Leach, Calif.
David City, Nebr.
Wichita, Kans..
Omaha, Nebr...
St. Paul, Minn
Dublin, Texas
Greenville, Texas....
Los Angeles, Calif...
Carterville, Mo...
Spokane, Wash.

St. Louis, Mo, ..
Fort Worth, Texas
Anchorage, Alaska
Towa

Alma (IToly City) L111f ..23
» North Bend, Wash.......215

Tex.

leeville, Tex
San Franciseo, Calif.
Columbia, Mo, .
Olympia. Wash
Snn Diego, Calif.
Los Angeles, Calif.
Galvesten, Tex.

St. Louis, Mo.
Celo....
Ogden, Ttah
Cali
Salt Lake City,
Oukland, Calif.
San TIedro, Calif
Mo.

KFVG, Independence, Kas.

KFVI, Tlousten, Texas . 4. ¢
K FVN, FFairmont, Minn. 270
KFVS, Cape Girardeau, Mo...... 224
KFVR, Denver, Colos co.viiienns 214
KFVY, Albuquerque, N. Mex. 250
KFWA, Ogden, Ttah

KFWB, Tlellyweod, (alif..

KFW
KFWI,

KFWM,

KFWO,
KFWU,
KFEWYV,
KFXB,
KFXD,
KFXF,
KFXH,
KFX1,
K FXR,
KFXY,
KFYF,
KFY,
KFYO,
KFYR,
KGAR,
KGBS,
KPBU,
KGBW,

San Barnardine, Cal
St. Louis, Mo,
T‘urolm, Calif, ..
San Iranecisco.
Qakland, Calf. ..
Avalon. Calif
Piaeville, La.
Portland, Ore. ..... 2
Big Vear Lake, Calif...202.
Logan. Ttahi............ 205
Calorado Springs, Colo
Tl Paso, Texas......
Tdgewater, Codo, | .
Oklahoma (‘m " Oklal
Flagstaff, Ariz...
Oxnard, Callf.
Tlouston. Texas.
Texarkana, Tex..
DBismarek, N. Dak.
Tuesen, Ariz. ...
Seattle, Wash.
Ketchikan. Alaska
Jonlin, Mo.

Lrery

- c:;nao;-"w:.ala'

1000
500
500
100
500

Radio o? .. 2 | Radio o o & | Radio o2 L&
Call BROADCAST STA. 32 5E Call BROADCAST STA. € 3= Call BROADCAST STA. SE 33
Letter Location 32 £F | Letter Location 35 £ | Letter Location =423
= = >
II((g%.XOaktlar:.]d, clanf“ 3:';611728 5000 | WBBS, New Orleans. La....... 232 30 ;vagg. i‘q‘““’éﬂﬁ' Wis....oooee 229 10
» 8 oseph, Alo. IEY Jorf eveeeesses 222 05 » New York, N. Y
KGTT, San Francisco, Callf 12068 50| WaBY" orirn % ey 30! WGBU, Faitord, Fla
KGU, Honolulu, Hawai 270 500 WBBZ, umr ejtcn.lll. WGBX, Orono. Me. .
KGW, Portland, Ore. , 491.5 1000 | G oo C}‘}CF‘=°- o WGCP, Newark, N. J.
:gGJY. Lacey, \'\aszl. 5 C' H““(‘;g‘;é. T WGES, Chicago, Il
HJ, Los Angeles, Ca ‘v‘\llags' '.l:'[ililﬂlmn S WGHP, Detroit, Mich.....
llﬁ:IBQS, hgxgifsdrf‘l;:;nxsé;hcah‘ WBNY' ’\'dcw ol N’ WGMU, Richmond Hill, 236 100
KJR, Seaitic, Wash...... .384.4 1000 | WBOQ, Richmond ITill, \Vgg,' n?}rlgﬁoi\:.“]li. 303“1'5;3 14938
KLDS, Independence, Mo. 440.9 1000 Wgsg, {ilillilégklllgﬂ;ll, ¥2 B 160 WGST, Atlanta, Ga. 500
Kox, s, R, o 5059 2oo | WBT, Charlotte, M. Cooorl: 275 250 | WHY Sheuectaay, B
5 . b » s . Ma o o_q b 5
KLZ, Denver, Colo.... 266 250 | WBZ, Springfield, Mass.. L3311 22(_]0 WHAD, Alilwaukee, Wis 975 500
II?I:’IIJA' sixcxlandﬁ‘ak;,flowa o VV\JBZ»S, Boston, Mass. 2032_ :ht'l(()) WHAM, Rochester, N. Y.. 278 100
., Fresno, Calif. ..... CAC, Storrs, Conn. . 205 50 WHAP, New York, N. Y. . 431 5
W’MPJ 55‘.”“5 Cthy. {\Ig b WCAD, Canton, N. Y. 3 250 1 WHAR, Atlantic Ciw, N. J 5 383
KM, c:j:a g, A utg Joo WCAE, Pitisbureh, Pn.‘I\ L3 “88 WHAS, Louisville, Ky. 500
4 g ot o : WCAJ, University Place, Neb. 54 5 WHAZ, Troy, N. Y... 500
KMTR, Trottswesd, ot Mo 2953 9000 | WCAL, Northfield, Minn. $36.9 500 | WHB, Ransus City, Mo, Su
KNRC, Los Angeles, Caiir'."" w5 301 weaw, Camden, N. J. . 236 250 | WHBA, Oil City, Pa. 0
KNX, Los Angeles, Calif. 36.8 500 | WCAC, DBaltimore, Md.. 275 100 | WHBC, Canton, Ohio.. 10
KOA, Denver, Colo..... 2.4 5000 | WCAP, Washington, D. C. 468.5 500 | WHBD, Bellefontaine, Ohio 20
I(OAC, Corvallis, Ore 80.2 500 | WCAR, San_ Antcnio, Texas 363 ”098 WHBF, Reck Island, 111. 100
KoB. State College, 186 5000 | WCAT, Rapid City, 8. D.. S0 90 WHBG, Harrisburg, Da, 20
T (CHi, BE os 200 | WCAU, Philadelphla, T 2TLO 000 | WHBL, Fort Wigne, Ind 50
, Chickasha, Okla.. . 252 200 | WCAX, Burlington, Vt... -"7‘:4 125 WHBL, Chicago, 1lL.... 50
&OIL (if’u"fﬂdBIUﬂS Iowa ... .30;‘).59) ]qu WCBA, Allentown, Pa. . 258 5000 WHBM, Chicago, IiL 20
oW, Walis ngla Wadh. .25 8 B0 \V&?g'\'zmvnbl as. L 53~ 5| WHBN, St Detersburg, Fla 19
: s : p NG DJAFRE, Ld Soo o | WHBP, Johnstown, Pa..... 100
KPO, San Francisco, Calif .428.3 1000 | woBH, Oxford, Miss. 242 50 el B
KPPC, Pasadena, Calif. D238 50 | wopM. DTltimore, Md 929 100 | WHBQ Membhis, Teun. Lo
KPRC, Houston, Texas. .296.8 500 Wng'.' Providence, R. . 5.7 100 WHER ,‘i;‘lfér“s’é?,“’n% Sﬁ?
KPSN, Pasadena, Calif 315.6 1000 wcco, Minneapolis. Minn 3 5060 WHBW'- Philadelphia, Pa 100
KKQV, Plusburzh, Pa... 275 500 | WCFL, Chicago. TiL 5 990 WHBY, West De Pere, Wis, . 250 50
KQW, 8an Jose, Calif... 231 500 | WGFT, Tullahoma, Tenn. . 5T 5o | WHDI, Minneapolis, Mi
KRCA, (Dortable) Calif. +rrr..v. 305 100 WCLO, Camp Lake, Wis.... L D Gy M

lenﬁths, power,

ctc.

At the closmg date of this magazine, the list of broad-
cast stations is subject to daily alterations, as regards wave-
We especially request stations mak-
ing changes at this time to send a notification direct to
RADIO NEws, in order that broadcast listeners may be ad-
vised as soon as po:ub’c of the new conditions which they
may expect in tuning in the stations.

KRE, DBerkeley, Calif. 100 | WCLS, Joliet, Tl...cevun..
[KSAC, Manhattan, Kansas. 500 | WCMA, Culver, Ind.
KSD, St. Louis, Mo..... 500 wggA 1:e1_1s:1c01a ultln
KSL, Salt Lake City, Ttah.. 1000 W, Chicage, 1

s L ! WCSH, Portlund, Me..
KSMA, Santa Maria, Calif. 100\ weso, Springfield, Ohio
80, Clarinda, Towa...... 500 » Ohio.
KTAB, Oakland. Calif. O | D [artion, it X
KTBI, Los Angeles, Calif 750 | WCX, Pontlue, Au‘h.
KTBR, Portland, Ore ... 50 | WDAD, Nashville, Tenn.
KTCL. Seattle, Wash.... 1000 | WDAE, Tampa, Fla...
KTHS, Hot Springs, Ark. 750 WDAF, Ilansas Clt}:, Alo.
KTNT, Muscatine, Iowa 1004 \xgég' ‘?'“‘}',111510 TI;‘;X“S
KTW, Seattle, Wash. . L0 WhAY, m ;’\I D
KU OA Tavetteville, Ark T30 « Fargo,
KUOM, Missoula, Mont.. 250 | WDBE, Atlanta, Ga.
I(USD, Vermilliou, S. D 100 | WDBJ, Roanoke, Va...
KUT, Austin, Texas... 500 [ WDBK, Clcveland, Ohijo
KV00, DRristow, Okla.. 500 | WDBO, Winter Park, Fla
KKWCR, Cedar Rapids, 1o 500 V“Vlg!éf. Kl:nzs‘mn. N. Y...
KWG, Stockton, Calif.... a0 » Wilmington, Del.
KWIGC, Kansas City, Mo. 190 | WBGY. Alinncapolls, Ainn.
KWKH, Kennonwood, La. 1000 | WDORC, New Haven, Conn.
KWSC, Iullman, Wash. 5 500 WDWI-:.‘Crzmston h I b
KWUC,, Le Mars, Iowa. 90| wpz, Tuseola, 1. .u....
KWWG, Brownsville, Texas 500 | WEAF, New York, N.
KYW, Chicago, IIL. . 120{))“ WEATI, Ithaca, N. Y...
KoY, Youti'E I (28| WEAM, Northi Dlainfield,

, Manila, >
KZM, " Oukland, Calif i) || AR L, i,
KZRQ, Manila, P. 1 504 p (EiETE, (D
I(ZUY' ‘]“’wuioy P I 500 WEAR, Cleveland, Ohio
TAA. " Arlinston, Va. 1000 a:gg' sxcux_Clty,“Iu\\‘a.
WAAD, Cincinnati, Ohio b3 [| \aEeh SRS Witho
WAAF, Chicago, Ill 3o 500 WFBBJ \.,‘l}(gjgo,l Y
WA , Newark J. 500 WEBL, O le" L
WAAW, Omiba Neb. 500 » New York, N. ¥.
WABB. MHarrisburg, P 10§ WEBQ, Harrisburg, I1L
WABC, .Asherille, N. C. 100 | WEBR, Buffalo, N. Y.
WAB1, Dangor, Me,.... 100 | WEBW, DBeloit, Wis..
WABO, Ttochester, N. Y. 160 | WEBZ, Savannah. Ga.
WABQ, Haverford, Pa. 1000{ WEEI, Boston, Mass. .
WABR, Toledo, Ohio.... 50 | WEHS, Evanston, Ill.....
WABW, ‘Vooster, Ohio .... 50 | WEMC, Derrien Springs, Mich
WABX, Afount Clemens, Mich. 500 | WENR, Chicago, II1
WABY, Philadelphia, Pa........ 212 50 | WEW, St. Louis, Mo.
WABZ, New Orleans, La........ 275 50 | WFAA. Dallas, Texas.
WADC, Akron, Ohio....... vee.. 258 500 | WFAM, St. Cloud, Minn
WAFD, Port Huron, Mich. B WFAV, Lincoln, Nebr..
WAGM, Royal Oak, Mich.. : WFBC, Knexville, Tenn.
WAHG, Richmond Hill, N. i WFEE Seymour, Ind.
WAIT, Taunton, Mass. 9 WFRH, ‘]\\Ié‘c‘m{‘“rl\l’“
WAIU, Columbus, Ohio ..... 9 WFBJ, 'Ccuegewne‘ 'an
WAMD, 3Ainneapolis, Minn. L2 WFBL, ¢
WAPL ' Auburn, Alal _......... 218 Wit BRI Bh 3o
WARC, Medford Hillside, Mass.. 261 100 w;BK‘ Indianapolis, Ind
WATT, Toston, Mass, 2138 100 | WEBH Baltimore, Md..........
W"AA- West Lafayette, Ind. o 33 ’ GifIESb“r{l' m.
WBAK, Marrisburg, Pa.... WFDF, Flint, Mich.............
WBAL, Glen Morris, Md . WFI, Dhiladelphia, Pa........
WBAO, Decatur, Ill....... o WFKB, Chicago, IN...
WBAP, Tort Worth, Texas. 475.9 1500 | WFELA, Clearwater, Tla.
WBAW, Nashville, Tenn. o361 ton | WERL, Brooklyn, N. Y.
WBAX, Wilkes-Barre, Pa. 256 100 | WGAL, Lancaster, Pa..
WBBL. Richmond, Va.- 299 5o | WGBS, Treeport, N, v,
WERRBM, Chicago, INI. . 226 10000 { WGBC, Memphis, Tenn.
WBBP, Petoskev, Mich.. 238 200 | WGBF, Eransville. Ind.
WEBR, Rossville, N, Y. ....... 416.4 500 WGBI, Scranton, Pa. .......
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WHEC, Rochester, N. Y...
WHK, Cleveland. Ohio .
WHN, New York, N. Y.
WHO, Des Aloines, Towa.
WHT, Deerfield, It ...
WIAD, Thiladelphia, Pa.
WIAS, Burlington, Iowa.
WIBA, Madison, Wis....
WIBG, Elkins Park, ’a
WIBH, New Dedford, Mns
Y.

WIBI, Flushing, N.
WIBJ, Chicage, IlI.
WIBM, Chicago, Ill.
WIBD, Chicago, IIl..
WIBR, S*teuhenville, Ohi
WIBS, Elizabeth, N. J..
WIBU, Poynette, Wis.

WIBW, Logansport, Ind.
WIBX, TUtica, N. Y.
WIBZ, AMontgzomery,

Ala,
WIL, St. Louis, Mo

WIOD Miami Beach, Tla. .

WIP, Philadelphia, Pa..........o

WIAD, Waco, Mexas............ 35

WIAF, TFerndale, Mich. ..400
WIAG, Norfolk, Nebr.... 270 200
WIAK, Kokomo, Ind. . 254 50
WIAM, Cedar Rabids, Tow: 268 100
WIAR, Providence, R. I. 500
WIAS, Pittsburgh, Pa. 3. 500
WIAX, Juacksonville, F 336.9 1000
WIAZ, Mount Prospeet, 111 5000
WIBA, TJolict, Ill......... 113
WIBB, st ]’etersl)urg, Tla. 254 259
WIBC, La Salle, TI. .. 234 100
WIBI, Red Banh, N. 218.8 250
WJBI(, Ypsilantl, Mich. 233 10
WIBL, Decatur, Il..... 270 500
WIBO, New Orleans, La 3 100
WIBR, Omro, Wis, 227.1 50

WIBT, Chi 2170,
WIBU, TLe
WIBV, Wocdhaven, N.
WIBW, New Orleans, La.

WIBX, Ostersille, Mass.
WIBY, Gadsden. Ala, .
WiiD. ‘\moseheart 111 50

0
_516.9 5000
.405.2 1000
.454. '36 50, 000

L.340.7 500
.285.5 1000

VIR, Pontiac, Aich..
WIY, New York, N. Y.
WJZ. Bound Brook, N. T, .
AF, Milwaukee, Wis.
AQ, San Juan, . R..
Fast Lansing, Mich.

WKAYV, Laconia, N. H... 224 50
WKBA, Chicage, Il . .288.3 200
WKBB, Joliet, Il..., L2142 100
WKBE, Webster, Mass. .
WKBG, Chicage, I..,..
WKBS B3irmingham. Ala.

JC Lancaster, Pa. .
RC, Cincinnati,  Ohio
WKY OKluhoma City, Okla.
WLAL, Tulsa, Okla...
WLAP, Louisville, Ky
WLR, Minneapolis, Minn..
WLBL, Stevens Point,
WLIB, Chicago, Il
WLIT, Philadelphia,
WLS, Crete, IIl.
WLSI, Edgewood, R.
WLTS, Chicago, Ill.
WLW Harrison, Ohin
WLWL, New York, N.
WMAC, Cazenovia, N. Y..
WMAF, Dartmeuth, NMass.
WMAK, Lockport, N. Y....
WMAL, Washington, . C.
WMAN, Columbus, Ohio .
WMAQ, Maa

Chicago,
WMAY, St Louis, M
WMAZ, Macon, Ga.
WMBB, Chicago, T
WMBC, Detroit, Mlch
WMBF Miami Beach, Fln
WMBI. Chicago, Tl

(Continued on page 361)
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Radio News for October, 192¢

“B” Battery Eliminators

By M. L. MUBLEMAN

particular interest.

A “B” eliminator designed for use on a 110-volt 60-cycle light line.

fier tube of the filamentless type.

volts; radio-frequency, variable from 6734 to 90 volts; and high- and low-voltage taps, controlled
by a switch, for the audio amplifiers, giving a mazimum of 180 volts for a power tube.

Photo courtesy of The Acme Electric & Mfg. Co.

NGINEERS have worked patiently

for a number of years in an at-

tempt to contrive an efficient and

reliable substitute for dry-cell or

storage “B” batteries, a device that would

supply plate voltage for the vacuum tubes
directly from the house-lighting system.

Most of the early designs were excep-

tionally crude, as are most- inventions in

It employs a full-wave recti-

There are four voltage taps: detector, variable from 20 to 60

the embryo stage; and though they were
successful “B” battery eliminators insofar
that sets could be operated by their use, there
was an ever-present disagreeable alternating-
current hum in the phones or loud-speaker.
Naturally, no such device could be employed
in connection with a set that was to re-
ceive broadcast programs.

Alternating-current hum has been. the one

This article deals with the design and construction of all types of eliminators, with descriptions
of the various parts which go to make them up. The prospective buyer will find this treatise of

big stumbling block to the engineers. Their
most important problem was to devise a
means for doing away with this bother-
some noise. Other problems were far less
intricate, though there was an urgent need
for a more suitable type of rectifying de-
vice than the earliest omnes devised.

Very excellent forms of filter systems had
been developed years before thought was
ever given to “B” battery eliminators; more
credit, probably should go to the telephoue
engineers for the design of filter and trap
circuits, to suppress or by-pass undesirable
frequencies, than to anyone else. Systems
of this sort have been employed in telephone
practice for many years. .

Though our radio engineers were per-
fectly acquainted with the then existing
forms of filter systems, which would have
been quite satisfactory for the purpose of
“smoothing” out the rectified currents, so
that no hum would be present in the re-
ceiving set, they were hampered by the fact
that such arrangements were so complicated
and the equipment so expensive that the
cost of a manufactured “B” eliminator would
have been prohibitive from the point of
view of the public.

ELIMINATORS FOR EVERYONE

Conditions have changed. Competition,
stabilization and quantity production have
brought down the price of radio apparatus.
On the other hand, the public is in a more
liberal frame of mind and are willing to
spend more on apparatus than heretofore.
Thus, we might say, the “B” eliminator has
become practical and it has arrived at just
the time the radio fan was ready for it.

The “B” battery eliminators on the market,
the early part of last year, were by no means
in that state of perfection where nothing is
left to be desired. Quite the contrary, the
majority of them (we are kind enough to
take note of the fact that they were the
pioneer eliminators) had no extraordinary

—o
T0 POWER RECTIFIER FILTER VOLTAGE
— —_— —0
LAMP | TRANSFORMER REGULATOR
A} - — — —0
SOCKET | 2 3 4
—O0
FI1G. |

Above: Showing the four requisite sections
which make up a complete “B’’ eliminator,

Right: A “B” and “C” eliminator for alter-

nating current, having four “B” voltage

taps (45, 6714, 90 and 150 volts) and 4- and

12-volt *C” taps. Uses full-wave rectifier
tube of filament type.

Photo courtesy of The Kodel Radio Corp.

Left: Another A.C. “B”
eliminator with three voltage
taps, two being variable. A
filamentless full-wave recti-
fier tube is used.
Photo courtesy of Valley
Electric Co.
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efficiency when it came to suppressing the
alternating current hum. Furthermore, the
rectifying devices (most of them) passed
only an anemic 20 milliamperes, more or less,
and the receivers suffered in consequence.
They were not exactly an inspiring success.

But the public wanted “B” eliminators, and
good ones; and when the public wants some-
thing long enough and determinedly, it is
provided.

There is as much difference between the
new models of “B” eliminators of this year
and those of last year, as there is between
a 1926 automobile and the 1906 rattle-trap

An A.C. “B and C' eliminator employing an

electrolytic rectifier. - The detector tap is vari-

able from 0 to 80 volts.” Other taps provide 45,

67, 90 and 135 volts. “C’ voltages from 0 to
. 40 are obtainable.

Photo courtesy of DelWitt-LaFrance .Co., Inc.

that long ago passed back into the scrap
pile. g

A great many advancements have been
made in “B” eliminator design. As in
everything dealing with electricity, the
actual improvements amount to a large in-
crease in efficiency throughout the various
components.  The rectifying devices are
excellent; the” filtérs effectively eliminate all

An A.C. “B” eliminator employing a full-wave rectifier tube and a voltage-regulator tube to com-
There are four voltage taps; namely, 2215, 45, 90 and

pensate for irregularities in line voltage.

135 volts. The maximum current obtainable is 50 milliamperes. sufficient for most purposes. Re-
gardless of the load placed on the eliminator. the voltage remains constant.
Photo courtesy of Radio Corp. of America.
J . . N\
@ F TO FILAMENT f TO FILAMENT OF
OF RECT{FIER TUBE POWER AMPLIFIER
PRI.  SEC. TUBE
PRI SEC. PRI. SEC.
10 V. 10 1o v. T0 RECTIFIER 1o V. 3
AC RECTIFIER A.C. B A.C. ?
o VOLTAGE Sw.
POWER POWER ©
TRANSFORMER TRANSFORMER
FiG 2

)

7

Showing three different types of power transformers. A is for use with a full-wave rectifier tube
of the filamentless type and has three secondary terminals. B is for use with a half-wave rectifier
tube of the filament type and has a separate winding F for supplying the filament current for the
rectifier tube. . The secondary winding is tapped to ob.ain various voltage values, C is for use
The separate winding F is used for lighting the fila-
ment of the power amplifier tube (in the radio receiver) which requires in excess of one ampere.

with a full-wave filamentless rectifier tube.

.
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FIG 3

Three types of filter systems employed in present day ‘B eliminators.
cept that but one choke and two condensers are employed.

opposed windings and a condenser

www.americanradiohistorv.com

A is similar to B ex-
C contains a double choke L with
C-1, which form a resonant circuit of low resistance which
eliminates the A.C. hum.

trace of the alternating-current hum -in the
receiver, and practically any desirable veltage
can be had for the detector, radio-frequency
and audio-frequency circuits. Present-day
eliminators are capable of supplying suffi-
cient plate current for the operation of a

An A.C. “B” eliminator using a half-wave rec-

tifier tube with filament. There are three volt-

age tups, one variable, providing voltages from

0 to a moaximum of 150. There is also a high-
and-low voltage switch.

Photo courtesy of The Glenn L. Martin Co.

ten-tube set, or a set with a slightly less
aumber of tubes plus a power amplifier.
The most gratifying thing about them, how-
ever, is that they are practically fool-proof.
All -of - these points ~combined make them

‘highly desirable.
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An A.C. eliminator using a full-wave rectifier tube.

60, the radio- frequency tap from 67 to 90.

Maximum amplifier voltage is 135.

The detector voltage is variable from 10 to
A high-and-low

voltage switch is also incorporated: the hxgh -voltage side is used when 6 or more tubes are em-
ployed in the receiver,

HOW A “B” ELIMINATOR IS ARRANGED

A “B” eliminator is composed of four
principal  sections, which are indicated
in Fig. 1. The first section consists

of the power transformer, one side of which
connects directly to the 60-cycle electric light
line and the other side to the rectifier de-
vice. The {function of the power trans-
former is to step up the 110-volt alternating

Radio News for October, 1926

tive type, which make possible the appli-
cation of the correct voltages to the receiving
set for the detector, the radio-frequency
amplifiers, the audio amplifiers, and (with
many eliminators) for the power amplifier.

There is a drop of voltage in the.rectifier
device, as well as in the filter system,. but
the design of the power transformer in all
cases is such that the secondary or output
delivers an, excessive voltage to malke up.
for the loss; or lookmg at- it from a- dlffcrent
angle, if the maximum eliminator terniinal
volt"we is to be, say 180 volts, the secoudary_
voltage of the power transformer is made
such that™ the resultant .voltage at the out-
put of the filter WIH be 180 and no less.

THE POWER TRANSFORMER

The power transformer in a “B"” elimina-
tor always has two windings, and, in late
models, quite often three. There is the
primary winding, which connects to the
light socket by cord and plug, and a second-
ary winding, which connects to the rectifier
device. The secondary, if designed for use
with a full-wave rectifier, has two windings
connected in series. It is actually a single
winding with a tap taken at the center as
shown at A in Fig. 2. The secondary design-
ed for use with a half-wave rectifier has but
a single winding with two connections as
shown at B.

Sometimes, however, these secondary
windings are tapped, so that two or more
voltage values can be obtained directly at
this point by means of a switch. The trans-

Photo courtesy of All-American Radio Corporation. former shown at B is so arranged. This
"I A\
N CHOKE CHOKE
The circuit arrangement
for a direct current11 “}i" Fa—— 5 0+35 V.
eliminator. It wi e
noted that there is no 30 HENRY 30 HENRY ‘L
power transformer or rec- 110 V. B3
tifier tube, these bﬁelmg " b w— — :: $+45 V.
unnecessary. The ter b:
system 1is the same as b.C. ZMF, ZMFE 8 MF. g I
employed in an A.C. 25 MF
eliminator, though it can - .
be of simpler form. = ——0 NEG.
A FIG 6 Va

" _ 4\
R, —0 3

FROM R

FILTER . e

é‘é A

T Te o,
FIG. 4

N G . Va

Diagram of the voltage regulator section of an
eliminator. Various voltages are obtained by
the use of resistances R, R-1 and R-2.

current to a value which will conform to
the requirements of present day receiving
sets and amplifiers. Some transformers have
two 200-volt secondary windings in series,
some two J00-volt windings; and others.
which are not designed to supply the high
voltages required by power-amplifier tubes
employ one or two windings of comparatlve-
Iy lower voltage.

The high-voltage alternating current de-
livered by the power transformer is convert-
ed into a pulsating direct current, in passing
through the rectifier device in the second
section. In other words, the alternating cur-
rent is #ectified.  Just how smooth the re-
sulting direct current will be,- depends upon
the excellence of the rectifying device. At
any rate, it will not be a pure direct current,
but will carry with it an alternating-current
component or “ripple.” Most of the rectifying
devices offer full-wave rectification which, of
course, is the most efficient, though some
climinators employ devices which give only
half-wave rectification. Bbth however, are
quite satisfactory.

The third section comsists of the filter
system, which wc have already mentioned.

The purpose of -the filter system is to smooth
out the pulsations, ripples, or hum, if you
wish, that are still part and parcel of the
rectified current; so that the output will
be virtually a pure direct current, such as
that supplied by “B” batteries.

The fourth section is composed of numer-
ous variable resistances, of the non-induct-
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saime transformer is seen to have a third
winding. This is employed to supply cur-
rent for lighting the flament of the recti-
fier tube.

The transformer shown at C also has a
third winding, though this transformer is
designed for nse with a full-wave rectifier
tube of the filamentless type, as evidenced by

Another A.C. eliminator employ-
ing an_electrolytic rectifier giv-
ing full-wave rectification. The
control knobs permit varying de-
tector voltages from 10 to 80,
amplifier voltages from 45 to 90
and power voltages from 90 to
160. The maximum output is 60
milliamperes, which is sufficient
for most purposes.

Photo courtesy of Willard
Storage Battery Co,
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An A.C. “B” eliminator employing a half-

wave rectifier tube and supplying a variable

detector voltage from 0 to 75, radio-frequency

voltage 0 to 90, and amplifier voltage from 0
to 135.

Photo courtisy of U-Flex Mfg. Co.

the three connections from the secondary.

The third winding in this case is for light-
ing the filament of a power-amplifier vacuum
wabe; the secondary winding provides suf-
ficient voltage for the plate of a power
amplifier

RECTIFIERS
A number of different types of rectifiers

o pp s oo oo o B R [alasa RO

At the right an A.C. “B”
supply unit employing a fila-
mentless full-wave rectifier
tube. A special filter system
is used. The detector voltage
is variable from 20 to 45,
the radio-frequency Vvoltage
from 60 to 90. A maximum
of 300 volts can be obtained,
which is required for a large

power amplifier tube. The
power transformer has a
separate 7.5-volt  winding

which will supply in excess
of one ampere and can be
used for lighting the filament
of a power-amplifier tube, or
the filament of a {ull-wave
rectifier tube if that type is
employed in preference to the
filamentless type.
Photo courtesy of Silver-
Marshall, Inc.
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efficiency of the rectifier device plus the
efficiency of the filter system. )
A simple form of filter is shown at A in

TFig. 3. It consists primarily of a choke

are employed in “B” eliminators. Those coil and two high-capacity fixed condensers.
4 \\
RECTIFIER TUBE CHOKE CHOKE
~0+]80V.
PRI 30 HENRY 30 HENRY
+90V.
1O V. i e ——
AL Teme TZ_MF. 8ME] Y
| MF.
T T e

The circuit diagram of a complete A.C. “B” eliminator, including all four sections as outlined in

the article.

most commonly used are the vacuum tube
having a filament, the filamentless tube, and
the electrolytic rectifier. All three devices
are efficient and can be counted on to
operate satisfactorily under all conditions.

The vacuum tube rectifiers having fila-
ments are operated from a three-winding
power transformer, such as shown at B in
Fig. 2, the third winding supplying the fila-
ment current. Some types of these tubes
are full-wave rectifiers and others hali-
wave rectifiers; a half-wave rectifier actually
passes but one-half of each alternation of
the current (“cycle”) from the light socket.

The filamentless tubes commonly employed
nowadays are full-wave rectifiers; this
tvpe of tube will be found in most “B”
climmators.

The electrolytic type of rectifier consists
of small jars in which are placed metallic
plates. The jars are filted with a solution
(electrolyte), wlhose action on the metallic
plates allows the alternating current to flow
in one direction only; thus producing rectifi-
cation.

Most of the rectifying devices employed
in present day “B” eliminators are capable
of passing approximately 65 milliamperes
which is sufficient for nearly all receivers.

FILTERS

As mentioned heretofore. the function of
a filter in a “B” eliminator is to smooth out
the pulsating direct current into some
semblance of a pure direct current. The
“purity” of the direct current at the out-
put of the climinator is dependent on the

It is shown employing a full-wave rectifier tube of the filamentless type.

The choke tends to keep the current at a
constant value very much in the manner that
a flywheel on a motor equalizes overloads
and provides power evenly distributed
throughout each cycle. The fixed condensers

LU AR IR

A compact A.C.
“B” eliminator
using a full-wave
rectifier tube and
supplying variable
voltages from 0 to
135. There are
separate taps for
the detector and
radio - frequency
circunits.

Photo courtesy of
Timmons Radio
Products Corp.
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are analogous to water tanks in that they
store up current {rom a very irregular source
and release it, if one can view it that way.

free from pulsations. Thus, the condensers
tend to keep the voltage constant.

The type of filter commonly employed in
“B” eliminators is shown at B in Fig. 3.
It is seen thal two chokes and three con-
densers are used. Some eliminators utilize :
a greater number of condensers, but very
seldom more than two chokes. An improved
form of filter circuit is shown at C in TFig.
3. There is the usual choke, but with two
opposed windings, and the two fixed conden-
sers. However, the windings L plus the
condenser C1 forms a resonaunt circuit, which
offers an exceptionally low resistance path
to the alternating-current component which,
one might say, is sidetracked. This func-
tions similarly to a tuned circuit in a radio
receiver,

VOLTAGE REGULATORS

Like the filter system, the voltage-regulator
arrangement is more or less standard in all

“B” eliminators. The circuit is shown in
Fig. 4. The resistance R is fixed while

the resistances R-1 and R-2 are variable.
These are of the carbon compression type
which 15 non-inductive.  The maxmum
voltage of the eliminator is obtained irom
leads 1 and 4, 1 being the negative terminal.
The voltage at terminal 2 is variable, usually
from 20 to 45, and is regulated by adjusting
the resistance R-1. The voltage at terminal
4 1s likewise variable, the adjustment being
made by resistance R-2. The fixed con-
densers C and Cl are radio-frequency by-
pass condensers.

Some eliminators have but one variable
voltage tap, although most of those made to-
day have two variable taps and one fixed.
The fixed tap supplies the plate voltage for
the audio amplifier or power amplifier which
may be 135, 180. or as much as 300 volts.
In addition to this a few eliminators include
a voltage switch with three positions; high.
medium and low. Voltage regulation in this
manner is accomplished by tapping the
secondary winding
of the power trans-
former as was
shown at B in Fig.
2

The circu't of a
complete “B” elim-
inator to operate
from a 110 volt 60-
cycle alternat-

(Continued on
page 438). .
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A Perfect Static Shield

A
\ f

i

By VOLNEY G. MATHISON

In this unique method of shielding, Mr. Mathison presents an idea which Rapio NEWS readers I
will doubtless find of great interest. Today, as never before, is shielding becoming more and | '/

more important in the proper functioning of certain types of radio receivers.

13 A bella de le tomato, por que me
has aplastado—oh, the old gray
mare ain't what she uster be,
ain't what she uster be, ain’t

what she uster be many long years

ago!”

“This interference business is getting to
be simply terrible!” mutters Mr. Trifflebag-
ger, crouching over his mnine-tube super-
whoopadyne and fumbling at the dials, with
a frown on his face like that on the brow of
a Chinese joss. “How in thunder am I go-
ing to listen to Mlle. Cucaracha back there
in Chicago, when these confounded Cali-
fornia prune-ranchers keep yelling all over
my instrument about that miserable old
shambling gray quadruped of theirs that
ought to have been ground up for chicken-
feed before theyv were born?”

“Here I've gone and spent three hundred
dollars for a contrivance of which the sales-
man said, ‘Turn the dials, and in they come,’
—and in they do come, this KZOO crowd,
with their old gray horse, and their minister
who should have been an inflater of chil-
dren’s toy-balloons, and their ball-bearing-
tongued females who instruct in the making
of angel-food., while their husbands sit at
home munching a sardine and a cracker.”

“And,” continues the disgruntled Mr.
Trifflebagger. “of all the good-for-nothing
interference eliminators I've indulged in, this
matter of shielding has turned out the worst.
I've paid forty dollars to a glib young tele-
graph amateur, who alleges he hears his
friends in Australia on one tube and a cur-
tain-rod. to fix my set so I can hear Chicago
on nine tubes and a big aerial; and he.has
torn it to pieces and encased its parts in a
sheath of gleaming brass, with the result
that. whereas before I got this vociferous
Mr, KZOO on only six places on the dials,
I now get him almost all over them. I won-
der if he’s stopped yet?”

“—ain’t what she uster be, many long
2

years ago
With radio receivers steadily growing
more refined in construction, there is an

increasing tendency to employ metallic
shielding. either on the front panel of the
set or all around the apparatus. The pur-
pose of shielding is two-fold—to prevent
troublesome capacity effects when the ope-
rator's hands are near the receiver; and to
make the set more selective and quiet (theo-
retically at least), by screcning it from the

wave-motions set up by powerful nearby
transmitters.

TROUBLES FROM ABSORPTIVE
SHIELDING

It is a fact that the coils and wiring of a
sensitive unshielded recéiver, particularly of
a super-heterodyne, will often pick up
enough energy from big local broadcast sta-
tions to cause exasperating interference, in
the form of pseudo-harmonics. The com-
plete enclosure of the receiver in a metal-
sheathed cabinet, which is grounded, will
quite effectually prevent such undesirable
pick-up of energy by the parts of the set
itself ; but the unscientific installation of such
a shield sometimes causes new troubles which
are almost-as bad as the one that has been
remedied.

Metallic sheeting placed in the field of an
nductance-coil greatly increases the high-fre-

Fig. 4: A close-up of the screened cabinet,

with front and bottom panels removed, show-

ing low-loss capacities and inductances used
in the tests.

quency resistance of the coil and its associ-
ated wiring; and, at the same time, such
sheeting is a serious absorber of energy.
That is to say, the metal shielding, both
inductively and capacitatively, draws much
of the feeble energy out of the high-fre-
quency circuits of the radio receiver in which
it is mstalled, and manifests this energy in
the form of eddy currents, which are in turn
dissipated in infinitesimal amounts of heat.
Meanwhile, the interactions of the ficlds set
up by these eddy currents with the fields in
the wires and coils in the receiver increase

Fig. 5: A top view of a nine-tube super-heterodyne, showing use of new screen in shielded com-
partments containing tuned radio-frequency amplifier and oscillator coils. (Screens partly removed.)

www americanradiohistorv com

the impedance, or virtually the high-fre-
quency resistance, of the circuits, with con-
sequent further losses. Not only that, but.
in some cases where the shielding is placed
very close to the high-frequency inductance-
coils, the tuning of the receiver is so flat-
tened out that the selectivity is actually made
poorer, instead of better.

The eddy-currents set up in a metal sheet
placed within the field of a coil carrying an
alternating current are roughly sketched in
Fig. 1, which will perhaps help to make the
foregoing remarks clearer to the non-tech-
nical reader.

The resistance losses occasioned by metal
shiclding are usually not so excessive when
dealing with long waves, say of one thou-
sand meters and over; because at the lower
frequencies corresponding to these waves,
the impedance of the radio circuits is not
so greatly incréased by the adjacent sheets
of metal. But on short waves the loss of
energy is serious; and. the shorter the waves,
the more is the signal strength reduced and
the tuning flattened out.

A practical illustration of what
means will be seen in the following:

TEST OF SHIELDING WITH DX

Enroute to the Panama Canal from San
Francisco, on a steamship, the writer ar-
ranged removable shielding on an eight-tube
super-heterodyne. Nearly three thousand
miles from San Francisco, he successfully
brought in KGO with good loud speaker
volume on this set, without shielding (there
was, of course no local interference of any
kind, except static) ; while upon installing
the shield, the signal strength was reduced
to about one-half or one-third of its previous
value, even after the set had been carefully
retuned.

Experiments made on the same vessel
with a 40-meter regenerative receiver re-
sulted in the absolute vanishing of some faint
distant signals, upon the placing of copper
shielding close about the apparatus; and the
signals could not be tuned back in at all,
until the metal sheets were removed.

The upshot of these experiments, and of
others which have been made that are more
scientifically conclusive, though less striking
to the layman, is that shielding placed within
the fields of the inductance-coils and wiring
of a radio recciver will reduce the range-
and sensitivity of the instrument to a con-
siderable extent; and sometimes to such a
degree that weak distant signals receivable
by the unshielded apnaratus may, upon the
installation of shielding become completely
inaudible. At the same timé, the sharpness
of tuning is reduced.

Yet, in some form. shielding is not only
desirable, but often essential; it is frequently
required, not only to screen receiving appa-
ratus from powerful local transmitters, but
to isolate various circuits in the receiver
itself—as, for instance, the oscillator unit
of the super-heterodyne.

NEW TYPE SHIELDING

A New York experimenter recognizing the
necessity for such screening, and fully
aware of the losses suffered through the use
of solid metal shielding, has developed an
entirely novel screen, which completely

5
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DRILLED INSULATING AN

STRIP

CONDUCTOR>

= i INSULATING
L 2 connecTING wiRe = STRIP
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N FIG 2 FIG. 2-A 2

Left: The new screen, consisting of parallel
vires or rods connected and grounded at one
end, and insulated elsewhere, Fig. 2-A, right:
Method of bending screen-conductors to form
the sides and top of a compartment in one
piece. The conductors, which are connected
and grounded along one end, may be separat-
ed at top and at the other end by drilled or
notched strips of insulating material.

shields the receiver from outside interfer-
ence, vet absorbs no energy from the cir-
cuits of the apparatus enclosed within it.

This new shield consists.simply of an as-
sembly of taut copper wires or small rigid
copper rods spaced from 1/16 to 1/8 inch
apart, which are all electrically connected to-
gether at one end, and insulated elsewhere, as
shown in Fig. 2. The parallel conductors
may be of almost any size, from No. 24 wire
to rods of preferably not over 1/8 or 3/32
inch in diameter. The spacing of the paral-
lel conductors may vary from 1/16 inch in a
small shield to as much as 5/16 in a large
one that does not come within three or four
inchres of the shiclded apparatus. The elec-
trical bond across the ends of the conduc-
tors may be either a piece of wire or a thin
flat brass strip. This connector causes the
complete structure to act as if it were a solid;
metal sheet; while the circular eddy cur-
rents that flow in metal sheeting, as sketched
in Fig. 1, are effectually prevented by the
gridiron construction of this new screen.’
A careful test to, ascertain the efficiency.
of this shield was made in the laboratories,
using the apparatus shown in Figs. 3 and 4
A screened  box was constructed, made up
of six removable ypanels, each of Whlch was
a wooden [rame supporting an assémbly of
parallel wires corresponding to the arrange-
ment shown in Fig. 2. Inside this screened
box was placed a radio- frequency circuit,
consisting of a very low- loss 'inductance and
capacity, which were connected to the-ex-
céedir’lq]\ sensitive lmht beam galvanometer
shown 1mmcdm”tcly to the right of the sh eld-
ed cabinét in Fig. 3. . -

Stll farther to the right, may be seen a
50 watt tube-transmitter. With the screen-
ing partly removed, the low-loss pick-up cir-
cuit was accurately tuned to the wave-
length of the transmitter, which was oper-
ating with an input of -about five watts,
The pick-up of the unshielded inductance
and wiring was so excessive that a full-scale
deflection of the beam-galvanomeier was
easily obtained. The panel-screens were then
set up around the pick-up apparatus, with
the result that the deflection of the light-
beam in the galvanometer dropped to about
one-tenth of the full scale reading: and
when the screens were grounded it {cll to
zero.

APPLICATION OF SEVERE TESTS

At first glance, this would appear to dem-
onstrate periect shielding. But it really
does not, so far: because there is a possi-
bility that the shield may be passing energy
to the enclosed apparatus and then reabsorb-
ing it from the circuit to such an extent
that the galvanometer will not deflect. Or,
again, there ~was the. possibility that the
Tosses through resistance. and leakage in the
pick-up circuit itself might be dissipating
the induced energy—though this contingency
wae guarded against as far as was practically

possible by using exceedingly low-loss ap-
paratus. Tests were made with the trans-
mitter and the pick-up apparatus tuned to a
number of different wave-lengths, ranging
from 10 to 500 meters; hence several sizes
and combinations of coils were used.

In order to find out whether the zero de-
flection of the sensitive light-beam galvano-
meter was due to perfect shielding, or to
absorption losses in the pick-up circuit and
in the shield, the input of the vacuum-tube
transmitter was gradually increased to fifty
watts. If the shield were not periectly
screening the apparatus enclosed within it,
the gr eatly increased intensity of the ra(ha-
tions from the transmitter -ofily a few feet
away would so increase the amount of en-
ergy in the pick-up circuit that there would
again be more or less deflection of the deli-
cate  beam-galvanometer. . However, the
light-beam in that instrument still remained
at zero, showing practically perfect screen-
ing of the low-loss apparatus within the
cabinct from the powerful radiations of the
fifty-watt transmitter operating scarcely six
feet away, and tuned to the same frequency
as the pick-up circuit inside the screen.
Tiven when the transmitter input was forced
up to more than 150 watts, the galvanometer
remained undeflected.

Here we have, then, an almost perfect
static screen—one that throws a real elec-
trical shadow.

APPLIED TO A SUPER-HET RECEIVER

An actual application of this- new kind
of shielding is shown in Fig. 5. Here it has
been used in the construction of three small
compartments (the screens are partly re-
moved for clearness of view) in an exceed-
ingly sensitive laboratory-model nine-tube
super-heterodyne,~ which wuses a step of
tuned . radio-frequency ahead of the oscilla-:
tor and frequency-changer. The antenna in-
ductance of this tuned-frequency stage is
enclosed in_ the first screened compartment,
the radio-frequency transf{ormer in the sec-
ond, and the coils of the oscillator in the
third. Solid copper shielding is also em-
ploved immediately behind the panel, to pre-
vent troublesome hand-capacity effects; and
no very serious losses occur here, because
this shield is removed from the V1cm1ty of
any dense high-frequency fields by the in-
terior screens.

In constructing small shielding-compart-
ments, such as those used in this super-
heterodyne, it is not necessary to build up
six small panels to form the sides, ends, top,
and bottom of a box, as was done in the
case of the large laboratory cabinet shown
in the pictures. The copper or brass wires

SOLID METAL\~
SHIELD

7

From a sketch showing eddy currents set up
in solid metal shielding placed within .the field
of an inductance-coil.

or rods can be bent to some such form as
that shown in I'ig. 2-A, thereby forming the
two sides and the top of the compartment.
The bottom and the two ends will then re-
quire small separate panel-screens. Shield-
ing for the interior of a good-sized cabinet,
however, may be most conveniently made up
in separate panels, which can then be screwed
into place. Do not forget that all of these
screens must be grounded.

SHIELDING A COIL

A fairly efficient enclosing screen, based
on the same principle as the one I have just
described, suitable for shutting in the field
of a cylindrical idductance, as, for instance,
a coil on a piece of tubing, can be easily
made by winding a layer of double silk or
double cotton-covered magnet-wire, of any
convenient size from No. 18 to No. 24, im-
mediately over the coil. One end of this
outer screen-winding should be grounded
the other end is left open.

If it is desired also to screen the ends of
the inductance, a flat.pancake-shaped spiral
may be cémented to an insulating disk whicly
is fastened into the end of the coil tube,
The outer end of the spiral dis connected to
the ungrounded end of the screen-wind-
ing on the coil, the inner end of the spiratl
being left open. This form of coil shielding,
while good, is not equal to the panel-screens
of parallel conductors previously described.

Metal cans, cylinders, or plates are liable
to prove fatal absorbers of the feeble incom-
ing energy on the aerial—energy so feeble,
indeed, that it has been estimated -that-the
total amount of power transferred from the
big transmitter at KDKA,; in~ Pittshurgh,
to a vertical single-wire recexvmﬂr antenna
in California \\ould if contmued \Vlthout
cessation for two thousand yedrs, be equal
to that required to liff a small fly (not an
old fat one) a vertical distance of one inch.

Wﬁs&'} m-:-*r:-:-'.imf{ .m.wmwmw&ahmﬁm% 'w‘{wi?.-.':" RS

.Fig. 3:

‘Laboratory.apparatus set up.for testing- the efficiency of the new screen. From left to

nght are screened cabinet containing. pick-up circuits, light-beam galvanometer, 50-watt.trans-
mitter, and wave-meter.
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NE of the greatest gifts of Nature

to mankind is dissatisfaction.” This

may sound more or less peculiar to

many readers, but after a little
thought will be found quite correct.

Let us consider for a moment and take a
homely example. We will assume that the
reader possessed a one-tube set several years
ago. Fe was perfectly satisfied with it for
sonie time, until he saw in some radio publi-
cation the specifications for a multi-tube re-
ceiver, which would do things that his would
not.  Dissatisfaction was thereby created.
Now what happened? The chances are
mighty good that the article was carefully
read, some new parts purchased and a new
receiver saw-the light of day.

Or perhaps the set owner whom we are
considering, was not so very handy with tools
and did not “roll his own.” In that case
also dissatisfaction was created, but the re-
action was different. Instead of rushing to
the nearest radio store for some new parts
with which to construct another and better
receiver, he purchased a complete set. In
cither case the desire for a new set was cre-
ated by the dissatisfaction induced by the
article in the magazine or paper.

Then, too, there is another expression of
dissatisfaction which has resulted in many
wonderful things. This is the brand that has
tuspired dnventors and research workers to
delve into the unknown and produce some-
thing new. Stop a minute and think where
radio broadcasting would be today, if six
vears ago the engineers had leaned back in
their chairs, put their feet on the desk and
with a satisfied sigh said, “Well, now we
can send music and speech over the air, let’s
go shoot some golf.” Or where would we be

New Developments
in Radio Apparatu

By G. C. B. ROWE

now if thousands of men had not continued
their rescarch work on receivers and their
many necessary accessories? Undoubtedly
radio broadcasting and reception would be
in just about the same stages that they were
in back in the good old days of 1920.

/
GAL MOVES

WITH
HOUR HAND

\

This clock is especially designed for radio fans;
as it tells the time in all parts of the world. It
may be mounted on a panel.

Courtesy of Geo. B. Gardner.

A RADIO CLOCK

In most of the papers which give the
daily programs of the broadcast stations, the
time is corrected to whatever section the
paper has its largest circulation. However,
in many cases, there are listeners who have
to make some corrections in this time, be-
cause they live, for example, in a town where
Mountain Time is used and the daily paper

gives the programs in Central Standard
Time. ]
In order to facilitate matters for ‘the

broadcast listener a special clock has been de-
veloped which will tell the time in ten dif-
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The variable condenser may be mounted on the rear of the dial, shown at the left, as described

in the accompanying text.

The small window is placed in the panel, behind which rotates the

dial illuminated by the miniature lamp.

Photo courtesy of Martin-Copeland Co.
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ferent places. By glancing at the sketch of
this clock it will be seen that there are ten
locations indicated on the face. This face
revolves with the hour hand of the clock
and all that is necessary to do, in order to tell
the time in Halifax, .for example, is to use
the word Halifax as the hour hand of a
clock and the minute hand in the usual way.
The clock is shown set for Eastern Standard
Time, that is, the word Rastern is placed
under the hour hand. If the clock was be-
ing used in San Francisco, for instance, the
word Pacific would be placed under the
shorter hand and the corrections would be
automatically made. )
A NEW ILLUMINATED DIAL

One of the latest results of engineering
dissatisfaction is the illuminated dial shown
in the accompanying illustrations. Those
readers who have followed the frend of de-
velopments for the last three years are doubt-
less aware of the great steps forward that
bave been made in the design of tuning dials.
Harking back again to the old days, the only
dials that were available were those with a
knurled knob and the degrees of a semi-
circle marked on the edge. Vernier dials
were undreamed of.

Then in rapid sequence canie a number of
dials which did many different things to the
pieces of apparatus to which they were at-
tached. Some slowed down the rotation of
the apparatus, some gave the effect of a
straight-line-frequency condenser with the
ordinary type, and so on. Some of these
dials {ulfilled the claims of their makers;
and some, due mostly to too complicated sys-
tems within the dial itself, did not. It
seemed as if the simpler the dial the better
its operation.

With this last thought in mind, apparently,
the inventor of the dial shown in these cole .
umns has brought out this one. The divi-
sions are in black on a translucent material.
This translucent dial rotates behind the
panel and is attached to the sleeve in which
is fastened the shaft of the condenser or
whatever instrument is to be rotated.

As may be seen from the illustration at
the left, the figures on the rotating portion
of the dial are large and therefore very
casily read. However, if there is not suf-
ficient light to read the numbers. what does
it matter how easily they can be read® In
order to overcome any such difficulty as
this, small lights are arranged at the rear
of the translucent dials so that they are il-
luminated and may be read in a room that
is pitch dark. It need not be said that this
is a great advantage, especially for the
“DX hound.”

Now the problem arises, low is the vari-
able condenser or other instrument to be
attached to the dial? It will be noticed that
there is a slotted bar held in place by a nut
and bolt, which in turn is in a slot. Also
there is the sleeve in which the shaft of the
condenser is fitted. The mounting holes of a
variable condenser are generally placed in a
triangle, and therefore two of these holes
can be employed for mounting the condenser
to the movable bar. The dial is fastened to
the panel in two places: one at the top, where
there projeots a small knurled knob for
turning on and off a small light for illumin-
ating the dial; and the other is at the bot-
tom where the knob projects which rotates
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The movable plate, P2, slides in and out of P1

by turning the shaft, S. This motion is given

by the stationary plug, A. Bl and B2 are the
binding posts.

the dial. In this way the dial and condenser
are attached to the panel with the drilling of
but two holes.

As mentioned above, a fault prevalent in
dials was slipping or “back-lash.” This was

the receiver shown in the accompanying illus-
trations may not be the ultimate in sets, there
are incorporated in it features that are (uite
worthy of notice.

Let us consider first the circuit used in
this receiver. The five tubes are the con-
ventional two stages of radio-frequency am-
plification, one of which is tuned; a detector
and two stages of audio-frequency amplifica-
tion. Instead of employing three tuning con-
densers, Henry and Lyford, the designers of
the circuit, have used an iron-core radio-
{requency transformer between the first and
second tubes. This does away with any tun-
ing condenser in this stage. The trouble
heretofore with transformers of this type
has been that there was a more or less
definite peak at which, and only there, the
instrument operated at maximum efficiency.
This fact, when two or more transformers
were used, was a great drawback, as there
was only a narrow band of wavelengths
where the set operated etficiently. However,
with two condensers for tuning, the slight
loss due to this transformer is absolutely un-
noticeable.

Across the secondary of the first audio-fre-
quency transformer there is placed a variable
resistance, for controlling the volume.

An interesting feature of this receiver is
the fact that there are employed plug-in coils,
of a type which is unique in that they are
wound on air as nearly as it is possible to
do. With some type of windings it is a
relatively simple matter to wind the coils
“on air’; but it is another matter entirely,
when it comes to winding a single layer
solenoid in this manner. The wire of these
coils is embedded in a very thin layer of a
celluloid composition, and the whole mounted
on a frame fitted with plugs which fit into
sockets that are wired to the different pieces
of apparatus. These coils make it possible
for the fan to listen in, not only on the or-
dinary broadcast waveband, but to go down
in the scale as low as 50 meters. It will be

The usual three dials of a
two-staged R.F. circui
are reduced to two, a
shown in the accompany
ing illustration. On th
right 1s the volume-con
trol knob.
Photos courtesy of
g University Radio Co.

due to the play in gears, gradual wear of
parts, etc., and was a real problem to the dial
designer. However, in the dial under con-
sideration, gears are dispensed with entirely.
In the rear view of the dial is shown a semi-
circular disc of metal; it is of two plates of
metal riveled together along the outside edge,
as may be seen. On the same shaft with
the large knob is a small thin disc which
runs between the two riveted plates and op-
erates ithe system through friction.

In the illustration of the front of the dial
will be seen, at the side, a small window
frame, which fits into the front of the panel.
On the rear of the panel behind the frame
15 a celluloid window on which is placed a
hairline. By this means very accurate read-
mgs of the figures of the dial may be made
In order to facilitate the readings a small
lamp, operating from the 6-volt battery, is
placed behind the translucent dial. By means
of a small switch this light can be turned
off when the setting has been made.

A PLUG-IN COIL RECEIVER

In these days, when the average broadcast
listener is interested chiefly in the quality of
reproduction and the ease of control of a re-
ceiver, manufacturers have vied with one
another to give him a set that will fulfill
these and many other requirements. While

seen in the illustration of the rear of the re-
ceiver that the antenna coil is in variable
inductive relationship with the grid coil. This
variable coupling enables making the set
more sclective, when distant stations are be-
ing tuned in.

A NEW TYPE VARIABLE CONDENSER
In this department therc have been shown
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The aluminum plates of the condenser are
covered by a dust-proof casz in which are the
mounting holes, H.

Photos courtesy of Furnell M'f'g. Corp.

from. that to time various types of variable

condensers. An endeavor has been made to
keep the reader fully informed on the prog-
ress made in the various types of condensers,
in order that he may malke intelligent selec-
tions when he goes into a radio store for
parts for his new receiver. :

In the accompanying illustrations are
shown sectional views of a new type of vari-
able condenser. The construction is inter-
esting, as is also the manner of operation.
There are two cast aluminum plates, P1 and
P2, which, as may be scen from tlie illustra-
tion, fit into each other. The motion of P2,
the movable plate, is controlled by the shaft,
which is turned by the dial on the front of
the panel. It will be noticed that there is a
spiral groove in the shait, in which fits the
adjustable plug, A, which gives a forward
and back motion to the plate, P2.

It will also be seen that the heights of the
projections in the two plates are varied,
those nearest the shaft being higher than
those on the outer edge. This is done in
order to give a straight-line-frequency effect.
The movable plate is dnsulated from the
shaft by the three pyramidal insulators. The

(Continued on page 440)

“The iron-core R.F. transformer is beneath the panel and may be seen below the two fixed con-
densers, The coils are of the plug-in type, thus making the receiver capable of receiving on any
‘waveleneth.
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Unknown to the burglar he.has altered. the effective capac1ty of the combined safe and copper sheet under the rug, by approaching the safe.

This

change in capacity has-in turn altered the frequency of an oscillator circuit sufficiently to function a sensitive relay.

The Radio Burglar Alarm

U I R

IT is now possible, by means of
radio apparatus, to protect prop-
erty effectually. By the method
shown it is possible to wire safes
or vaults in such a way that it is
impossible to come near them with-
out raising an alarm. Capacity ef-
fects are used throughout.
The wiring can be placed in such
a manner that it is not possible even
to come close to the wire without
causing the alarm to go off. It is
one of the cheapest and most effec-
tive burglar-alarm systems ever de-
vised.

i

TR R ST LT 00T T R BRI

“ 0. 7146, you are charged with
an unprovoked assault on No.
2214 in the performance of his
duties as a trusty. What have
vou to say for yourseli?”

“Say, Warden, that bum comes up to me
an' he says, ‘Well, I suppose you wants to
get the radio put in vour cell?” an’ I just
had to wipe that grin off his mug.”

“What has that to do with it? All prison-
ers here are given the opportunity to have
headsets installed for their entertainment.”

“Oh, I see! Well, ¥ know, Warden, it
was the radio that got me in here. All
them New York papers had it ‘Radio Traps
Yegg' all over the front pages, and I just
thought this bird was a-rubbing it in.”

“How did the radio get you
preserft difficulty?”

“Y” can scarch me, Warden.
is I was a-working at -
there wasn’t none of them electrié protective
signs around and 1t was an old-timer of a
box, just as easy to open as nothing—and
the lights goes on and the dick sticks a gat
in my face. ‘Put ’em up! says he, and I
does. ‘How did you get hep to me?’ says 1.
‘By radio’ says he—and how it was done,
Warden, T don’t know, no more than the
man in the moon! All T do know is that

‘ (ﬁ/{(«m« M

in your
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All T knows
ob  quiet-like—=
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radio and I aw’t no friends, and I don’t
mean maybe.”
THE INVISIBLE GUARDIAN

A new peril to the “profession,” who make
a living out of the safes and vaults of others,
is presented by the recent invéntion of a
radio alarm, which does not depend upon the
breaking of wires to set it in operation. It
is capable of concealment, so that its pre-
sence cannot be detected by the midnight
visitor, no matter how thorough his pre-
liminary survey may have been. Hereafter

(Continuwed on page> 441)

o7l

! !
|4

% Fio
or ground

The burglar alarm described. The insulated safe and the floor of the room compose the plates
of a condenser connected with the vacuum-tube-oscillator arrangement on the table.
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The Manufacture of Uariable Righ

particularly in radio.

Resistance is one of the most important factors with which we have to deal in electricity, and
The method of manufacturing high resistances is something that is of in=

Resistances

By JOSEPH RILEY

terest to all and Mr. Riley in this article explains how resistances of a novel I‘l[)(’ are made.

HERE is one factor in radio receiv-
ers which is at the same time a god-
send and a curse—resistance. How
many times have you heard the
“Now we will assume that this has

phrase,
zero resistance—" And how often have en-
gincers been heard to say, “If we could only
get r1d of this resistance we could do won-

ders.” However, the sort of resistance in
which we are chleﬂy interested is the former
quality that was mentioned a few lines back;
namely, the kind on which we like to be able
to put our fingers when we want it in a
hurry.

Such resistance is used in several forms,
and is of both the fixed and variable variety.
For instance, in series with the grid of al-
most all detector tubes in reccivers, there
will be found a resistance indicated as hav-
ing a value somewhere in the neighborhood
of two million ohms. The chm, as is well
known, is the unit by which resistance is
measured and the megohm its big brother—
a million times as big. Then we find also
variable resistances employed as rheostats
and potentiometers, which have values from
six ohms up to many thousands.

SPECIAIL DESIGN FOR RADIO

These last-mentioned resistances have un-
dergone great modifications, along with the
general advances made in radio apparatus
as a whole. Formerly rheéstats were of
rather heavy wire, which was wound on a
strip and then embedded in porcelain. They

were generally about four or five inches in
diameter, which excluded them from incor-
poration in radio receivers, chiefly because
of their size. Naturally engineers got busy
designing new omnes and found that bakelite
could be substituted for porcelain and that
the size could be reduced.

Potentiometers were even worse pieces of
apparatus several years ago. There were
many feet of comparatively fine wire, wound
on a tube six or seven inches in length and
about two inches in diameter. Along this
wire was a rod on which a contact was slid,
thus varying the amount of resistance in the
circuit. Tt was almost an impossibility to in-
stall sach an instrument in a radio receiver
and therefore very soon appeared the types
of potentiometer wwith which we are ‘all
familiar.

s L e
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Above is a view of the
department- in which
the resistance -strips
are first tested. Much
care must be exercised

at this "point, as ‘the
impregnated strip is
i the heart of the ap-

paratus. At the-left is
the section where the
rheostats and poten-
tiometers are as-
sembled.

TN AL LT L L

Several different types of potentiometers
have been designed, but they can be divided
into two main classes: those using wire for
the necessary resistance and those using some
other medium to obtain the same results. In
the latter class may be placed the potentio-
meters and high resistances which employ
the property of carbon which is its chief
electrical advantage, i.e., its change of resist-
anze with variation of pressure. These re-
sistances are formed from a series of thin
carbon wafers which, when pressure was ap-
plied to the ends of a pile of them- nvarled
the resistance of the circuit.

CONTACT WIRE-CUT TaRougrowt  (Continued on page 430)

LENGTH TC AVOID SHORT- “ ]ﬂmﬂm

TR T

At the left are shown
the operators again
checking resistances
when the rheostat has
been finally assembled.
Plotos by courtesy of
Electrad, Inc.

IMPREGNATED
RESISTANCE STRIP

CIRCUITING RESISTANCE

CONTACT WIRE
WOUND ARQUND
STRIP

BAKELITE RING—-
RESISTANCE STRIP
core—"

ASSEMBLED
RESISTANCE

After the contfact wire has been wound about the resistance slrxp, the wu'e is cut, to avoid short-

Tt'is then assembled about a core, being held in place by a bakelite ring.

circuiting the registance.”
The finished assembly is shown at the right.
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O doubt, many who read this article

have at one time or another com-

pared reception with a single-circuit

regenerator and that with two
stages of tuned radio frequency; in other
words, a three-tube regenerator against a
typical five-tube T.R.F. set. The writer’s
impression is that some of them have won-
dered at the small difference between the
two types of receivers; and also that, bar-
ring a few exceptional cases, radio frequency
amplification has been rather a disappoint-
ment.

One should notice that the preceding para-
graph is written in the past tense. The con-
dition is being very rapidly improved, most-
Iy because the American manufacturer is
progressive and, of course, partly too be-
cause we are all learning more each day about
R.F. amplification. This recalls an article
written some time ago by Sylvan Harris, in
which he referred to hashed and rehashed
articles written by radio experts and others
who admitted that they were engineers. The
point was stressed, in this article, that every
one should endeavor to secure his building
and designing data from the most reliable
sources. If the advice was followed by
enough readers, many thousands of dollars
should have been saved. The question im-
mediately arises “How can we know that
the source is reliable?” The answer is equal-
ly immediate—“When the author shows that
his work is the result of measurements and
not guess work, and when you know that
he backs this up with sufficient experience
and engineering contact.”

This article is written in the hope that it
too may be the means of saving a few dol-
lars, for not only the amateur builder but,
perhaps, a stray manufacturer or two. The
writer has never seen the following things
in print, yet they are absolutely vital to the
design of radio receivers: and this article
is justified because the chance is small that
many of its readers have heard of these
things.

BALANCING THE LOOP

Let us take, for our first example, Fig. 1.
Here we have the first tube in the loop-tvpe
receiver, more commonly the first detector
in one of the popular type super-heterodynes.
The reader has, no doubt, in his file, many
articles showing this type of connection.
There are one or two in current publications.
Note where the authors state, in so many
words, that by connecting the center of the
loop to filament and the end opposite the grid
to the plate via the small variable condenser

ceiver.

C2, regeneration is sccured, greatly sharp-
ening the tuning and increasing the volume
and distance.

As a matter of fact, the connection is de-
signed, not for regenerative effect, but to
balance the loop circuit. Fig. 2 will show
upon examination how the side of the loop
connected to the filament is greatly out of
balance with the other side connected to the
grid. The result is very poor directional
properties, if any, for a loop so connected.
Connections as in Fig. 1, which balance both
sides of the loop, make possible the valuable
direction-finding stations so much in use in
marine service. If you build or own such a
loop circuit, set condenser C2 at the point

=0
=5]

Fig. 1. The introduction of the condenser,

C2, in the plate circuit is for balancing, not

for regeneration. In Fig. 2 is made apparent

the unbalanced condition in a super-heterodyne
without such a condenser.

of best directional effects and forget about
regeneration. Check this with various dia-
grams of neutralized circuits.

PLACEMENT OF PARTS

Next on your list comes the typical 3-con-
denser T.R.F. receiver. Your specifications
show three dials evenly spaced along the
panel. If the original receiver worked with
such a layout, then the specifications should
have stated the type of condensers used and
the exact distances separating the condensers
and between various parts in the receiver;
for in no other way would you be able to
duplicate at once the receiver.

Whether he knew it or not, the original
designer of the receiver that you are trying
to build, secured considerable neutralizing
effects by the spacing or location of the three
tuning condensers. Refer to some of your

Radio News for October, 1926

~ Radio-Freauency Amplification

By EDMUND T. FLEWELLING

The author in this, the sixth of his series of articles, corrects some popular misconceptions of
balancing radio-frequency circuits and shows the importance of the arrangement of parts in a re-

neutralized circuits with this point in mind
and you will readily see the point. It is
much easier to get a 2- or 3-condenser
T.R.F. receiver stabilized if one juggles the
condensers about a hit. Move them a bit on
your favorite receiver if you doubt this.

Another thing that is being impressed upon
us all, more and more, is that coery wire
in a radio receiver has more or less effect
upon that receiver’s operation. This is true,
no matter whether the wire be the ticklish
lead to a grid, or a lowly carrier of fila-
ment current.  So true is this that, unless
the wiring of your receiver accidentally
strikes more or less closely to a balance, the
receiver will be a rank failure no matter
how “low-loss” the parts used.

Commercial companies in more cases than
one have the engineer or the office boy run
wires in different directions, cut and try or
bunch them in different formations until a
more or less satisfactory result is obtained.
This is especially true of receivers of the
unneutralized type. The fact that 3- to 5-
plate midget condensers are used ostensibly
to neutralize or balance a capacity (plate-to
grid of the tube) that is but a fraction of
their capacity seems to prove the point rather
well.  If it doesn’t, however, experience soon
does. Their ability to act as condenser plates
and to cut and distribute, helter-skelter, lines
of force around and about a radio receiver,
through induction and capacity effects means
the ultimate elimination of wires in receiv-
ers beyond all question to the writer’s mind.
His recent articles show one way in which
this may be done.

Most of the above points may be of value
to the average huilder or experimenter; but
to the more advanced builder or manufac-
turer we might well emphasize Lord Kel-
vin's saying to the effect that, unless we can
measure and express our findings in num-
bers,- we are in possession - of but little
knowledge and certainly have not brought
our subject to a state worthy of being
termed a science.

EXACTITUDE IN RADIO

The input to a tube. How much is it?
The output of a tube. How much is it?
Do we gain or lose in succeeding stages?
Is our over-all gain what it should be? Do
we gain by using low-loss parts? Do we
gain by eliminating wires? Must we guess
and cut and try, or can we actually measure
these things and express our findings in
numbers?

(Continued on paye 400)
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It is a T.R.F. circuit such as this to which reference is made, concerning the importance of proper placing of the variable condensers, to obtain the

desired neutralization.
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A New Rectifier Tube for
“A-B-C”’ Power Units

Here is described another step forward in radio—a rectifier tube which will
pass sufficient current to supply the power needs of every filament, plate and
grid-bias in a receiver employing 199-type tubes.

HE development of a new type recti-

fier tube, termed the “BH,” now
makes it possible, for the first time,
satisfactorily to obtain “A.” ‘:B,”
and “CT ovoltagés {from the A.C. lLight
socket.  The radio experimenter and set

builder have long awaited the opportunity
to obtain a rectifier which would have suffi-
cient current and voltage capacity to light
the filaments of 199-type radio tubes, in
serics, and at the same time supply sufﬁ-
cient plate voltage to operate a power ampli-
fier.

The new type fulfills these requirements
in a particularly satisfactory manner; and
there still remains a reserve of power from
which the radio set may draw at momentary
overloads, without fear of Dburning out the
tube or impairing the quality of reproduc-
tion.

CATHODES

FIREPROOF
INSULATING
SLEEVES

CHEMICAL
PACK

NO CONNECTION =+ OUT PUT

The arrangement of the elements in the new

rectifier tube may be clearly seen from this

sketch. The anode is connected by the center

rod to the output prong; and the chemical
pack to the glass stem.

Fig. 1 is a schematic drawing of an “A-
B-C” power unit with the “BH” tube. The
power transformer is built to supply 350
volts, on each side of the high-voltage
secondary winding, at no load. The current-
carrying capacity of this winding should be
equal at Jcast to 85 milliampercg and in
order to insure good regulation in keeping
with that already determmed by the tube.
the regulation of the power transformer
should be not more than 10 per cent. The
power transformer has also a filament-
supply winding which delivers five volts at
.5 amperes for the filament of a 112 or a
171 power-amplifier tube.

FILTERING THE OUTPUT

The usual condensers of 0.1-#f. capacity.
C, aud C, are placed across each half of
thc transformer sccoudary as shown in Fig.
1. The filter circuit consists of two choke
cols, L, L, capable of carrying at least 83
mJLampcrcs D.C. and 11‘1\1110~ an inductance
of at least 25 henries per choke when passing
this amount of D.C. Several manufacturers
are now supplying such choke coils. The
fliter condensers are arranged as shown in
ig. 1: The first, C, has a 4-uf. capacity,
C, has 4-#i. and C has 6-f.

The resistance-control unit, which is used
to determine the various “B” voltages for
the receiver and to drop the “B+" maximum
voltage to the value required by the fila-
ments in series, presented quite a problem
in its development, because practically no
manuiacturers of resistance units had con-
ceived the demaund for the tvpes required
particularly in the case of variable resistors.
The great difficulty was to find resistors of
sufficient current-carrying capacity and a
wide-enough range of resistances to be of
value.

The ideal unit {for this service would be
a variable resistor of at least G0-milliampere
current-carrying capacity with a resistance
range of from 2500 to 5000 ohms. One
arrangenient which was used to achieve the
degree of control required was a combina-
tion of a fixed 3000-ohm resistance, R, in
series with another fixed resistance, Ri, ot
5000 ohms, around which was shunted a

third resistance, R,, which has a variable
resistance of 2,000 ohms, maximum value.

Several potentiometers on the market will
fill this requirement; althongh there are none
vet which have been specifically designed for
the circuit. The value of the remaining re-
sistances of [Fig. 1 arc shown in the dia-
gram, and are the customary “B” power-
supply specifications.

The filament of the power-amplifier tube,
being supplied with raw A.C. has a 400-
ohm potentiometer, Ry, connected across its
terminals. The variable tap of this potentio-
meter is connected to “B——", and is set at
such a position as to give minimum A.C.
hum. The “C” voltage for the power ampli-
fier is obtained from a variable resistor, R,
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This illustration shows the elements of the new
rectifier tube, The parts may be identified
from the sketch at the left.

Photos by courtesy of Raytheon Mfg. Co.

counccted as shown. In order to obtain 45
volts “C” {rom (his source, - it would be
necessary that R; have a maximum resistance
of at least 600 ohms.

ADDITIONAL VOLTAGE AVAILABLE

The performance of the “A-B-C” power
unit is to a very great degree dependent
upon characteristics of the new tube, which
are of an extremely technical nature, and
can best be appreciated from a comparison
with other rectifiers designed for “B”
power service.

Tor example, if a “B” power supply
which has hitherto been equipped with a
type “B” tube is now equipped with one of
the new “BH” tubes, there will be an
average increase in output from the power
supply unit of 30 volts for any given radio
set.

When adjustment of the radio-frequency
and detector voltages is made, reducing them
to their previous values, there will be a
further increase in the voltage output of
the power supply unit, of from five to fifteen
volts, This high voltage is of course avail-
able and extremely desirable for wuse in
connection with the power amplifier; and for
this reason makes the new tube more valu-
able as a rectifier.

(Continued on page 447)
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Fig. 1.

The.circuit diagram of an eliminator supplying “A, B and C”

current to the receiving = °

set. This is rectified by the new tube, shown above, from ‘the 110-volt A.C. house circuit.
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Permanent Radio Qutlets

HERE is no guestion that many read-
ers find it quite desirable to operate
a loud speaker at various points
throughout the house; but they are
not favorably impressed with the scheme of
having the loud speaker on a long cord and
draping the latter all over the house, when
vou want to listen to the speaker at a point
somewhere removed from the radio receiver.

At the writer’s home the radio set is located
in the lving room and, because the family
is not always in that room, it is desirable that
means be provided, at various points through-
out the house, for operating a loud speaker,
since we find that “radio” is an important
part of our home life.

Of course, one answer is, to increase the
output volume of the receiver, to such an
extent that even though the loud speaker is
located at one point, it can be heard all over
the house, but this can hardly be expected
to meet with the wholehearted approval of
the neighbors. Right along this line of
thought may be mentioned what one of the
engineers in the same office has to say about
his radio set: that his receiver provides so
much pep that he had to put his loud speaker
out in the kitchen and close the door on it
and then go back in the living room and enjoy
the concert. You see, he just couldn’t hold
the set back, it had so much pep. Maybe
some of you have heard stories like that
before.

PERMANENT SPEAKER CONNECTIONS

It seemns to me that one of the best ways

to take care of this problem is to have output
jacks located at various desirable points
throughout the house. This simply means
running a twisted pair of wires from the set
to the various points where you want to have
an outlet. This installation should be made
in a permanent manner aund the outlet jacks
should be made attractive.

A likely place to mount a radio jack is on
the molding that runs around the door of the
room in question; but in most cases the
molding is not deep enough to accommodate
the tvpe of jack whose overall length is some
three or more inches. There are sonie jacks

By J. K. McCHENRY

Instead of having u long extension cord from the receiving set to an adjoining room where loud-
speaker music is desired, it is a simple matter to install such attractive outlets as are described

in this article.

on the market at the present time which are
ideal for the purpose at hand, however, due to
the fact that they only have a depth of 134
inches.

Even with this small tvpe of jack, it doesn’t
look well to mount it on the molding in an
exposed condition, as this seems .unfinished.
For those who are interested in keeping the
interior of their homes as pleasing in appear-
ance as possible, the method used by the
writer in mounting output jacks, will be most
satisfactory.

What you want is a compact jack in.a neat
case. The illustration gives an idea of the
single “outlets” and the diagram shows the
method of construction.

in the construction of the “outlets” which
are the basis of this short article.

1 Single- or double-circuit jack;

2 Insulating pieces, 2%4x134x%4 inches
(for front and back) ;

2 Insulating pieces, 2%4x1%4xY4 inches
(for the sides) ;

2 Insulating pieces, 1%4x1%4x14 inches
(for top and bottom) ;

1 Piece of 1/16 inch brass strip, 3l4x
Y% inches;

14 15 inch No. 4-36 and 2 7-32 inch
No. 4/36 flat-head brass machine
SCrews ;

-
I

~

I
<"1 BRASS

On the right are present-
ed the constructional de-
tails for a single outlet.
As may be seen, the front
of the outlet containing
the jack, at the right, fits
into the cover shown on
the left.

w(;/ K
é_ N

This type of jack was used because it
was one of the smallest found in shopping
around. There may be some that are smaller
and if such is the case the writer simply
didn’t happen to locate them. The overall
depth of this little jack is 134 inches as
against 3 and 4 inches in the case of the types
that have long springs for making contact
with the plug.

The following is a list of the parts used

RO EE

The illustration at the left
shows the inside and out-
side of a double-jack out-
let box, the details of
construction being given
in the accompanying text.
By the use of outlets of
this character and with
very little effort on the
constructor’'s part, music
from the receiving set can
be had in any part of the
house.

UL G I R
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The above list is what is required for the
single type of “outlet.”

The edges of the picces of composition
which form the case must be “squared off”
well, so that all edges will fit snugly and
form square corners. This is necessary for
a neat looking job since there is nothing very
pieasing in the appearance of a lop-sided
case.

The different insulating pieces which form
the case are held together by means of the
Y-inch No. 4/36 machine screws. he
views shown give a general idea of the loca-
tion of these screws, so that it is unnecessary
to go into detail on this point. The holes for
all these screws are drilled with a No. 31
drill and tapped with a No. 4/36 tap.

It is important to point out that the front
and bottom pieces are arranged to form one
complete part of the unit and the other
pieces make up the second part of the as-
sembly. This is to facilitate mounting and
wiring. The bottom piece has no screws
through from the sides; so all that is re-
quired, to take the completed assembly apart,
is to remove the one screw which is common
to the front and top pieces and the four
screws that are common to the front and
sides. - When this is done, the -assembly is
separated into its two component parts.

The brass strip is attached to the surface
that is to be located against the molding, the
ends are rounded off and a hole drilled near
each end for the mounting screws.  The two
7/32 inch machine screws are used to hold
the brass strip secure to the side of the case.
The strip is fitted into a groove in the side
of the case, so that the surface to be placed
against the molding will be flat. It is nec-
essary to drill a hole through the top or

(Continued on page 416)
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*Echoing Silence”—Part (I

THE first part of this extraordinary story
appeared in the September issue of
RADIO NEWS. The narrator, a young
business man, is detained by chance in a
small Mid-Western country town.  At-
tracted by the wonderful volume and qual-
ity of radio reproduction scemingly coming
: from a home near the outskirts of the
i town, he makes an investigation, and is ac-
corded a cordial welcome by the young in-
ventor, who tells him of an astonishing
discovery in the realms of psychology.

By the waves which this unique radio set
sends out from an sattachment to its audio
output, the scnsation of hearing appears to
be conveyed directly to the brain, without
the intervention of the hearing organs., The
waves can not be stopped nor impeded by
closing the ears, no matter how tightly, so
that all persona within their effective range
are involuntary hearers. Music seems to
fill the hecarer’s brain and head. Young
M:r. Stebbins, the inventor, continues. his
1 ion as this install opens.

exp

' NOTHER thing that you .have
no doubt noticed, and which
leads me to believe that the
waves produced in the ether by

this set are of an entirely different

character from the ordinary audible
sound wave, is the lack of any quality which
would allow our senses to judge the direc-
tions from which the vibrations are origin-

ating. The point of origin of most ordin-

ary sounds is determined more or less by
our ears from the echoes which closely fol-
low the disturbance, as well as by the physi-
cal shape of our ears.
cannot depend in the least upon our ears
to determine from what direction these waves
are coming, would indicate that they have
no echo, that they lack the physical qual-

- \

=]
)

The fact that we .

By GEORGE B. LUDLUM

therefore be super-audible. I have not yet
been able to determine the rate of their fre-
quency, lacking as I do the micro-sensitive
tools of test and measurement,

“1 can safely explain a few of the salient -
features of my set which bring about these

abnormal results without fear of your pos-
sibly duplicating my discoveries; for there
is just one thing bothering me in my tests
which seems to indicate that an unknown
constant has entered into the make-up of one
piece of apparatus, to which is due entirely
the startling results you have experienced.
"I must frankly confess that, as with too many
great discoveries, the actual results must be

- credited to a most fortunate accident.

7

“Practically all parts of the receiver, up
to and including the detector are standard,
and to be found in most sets of the same
‘number of tubes. Beyond the detector but
one or two minor refinements have been in-
corporated up to the third stage of the re-
sistance-coupled amplifier; but it is between
the second and third stages that I have
branched away entirely from accepted prin-
ciples with the insertion of a low-ratio
audio transformer and an oversize by-pass
condenser. Beyond the third stage even
more radical changes and additions have
been made, among which I might mention a
special high-ratio transformer, a series of
fixed condensers, and a special low-frequency

A

A ®

g

hiss a clouwd of
vapor ar 0 S e
which os it
cleared away, disclosed
the dust-like particles of
wwhat had once bees o sen-
sitive crystal, now disin-

tegrated and ' scaitered
g over the bottom of the
dish.”

WWW.americanradiohistorv.com

“—when with a

choke. The latter is the heart and soul of
the revolutionary discovery; and I do not
feel at liberty to disclose its mature to my
closest friend until T have perfected it and
have it covered by certain patent..

) “When sthat time comes and everything is
m order, my discovery will be put on the
market, Merchandising’ has nio attractions
for me, so I am going to let the other fel-
fow who sees value in my invention do ail
t_he quantity production and selling. My time
is plenty well occupied in the discovery and
perfection of new ideas, when I have spare
time from my studies. But in all fairness
to both myself and the prospective buyer,

{Continued on page 386)
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Latest Products of Radio Ingenuity

The apparatus for this’ uwestxgauon is shown being operated by S. S. Kirby,
one of the many scientists wcrkmgwm dx&adzo at the Bureaw. @ Times Wide

% The fading of radio signals is being investigated at the Bureau of Standards,

" The short wave transmitter shown at the left will be uted in the Greenland
Expedition of the American Museum of Natural History, This transmitter

has 250 watts power and is buile to ¢ between the wavelengths of 13
Z = and 45 meters. © Herbert Photos.

B
A typical Swedish radio installation is shown at the right. It is aboard
the new motorship ‘‘Gripsholm,” which carries 2 T kw. transmitter,
designed for either code or telephone ‘work. Notice the construction
of the receiving apparatus, whick iS built in separate units; as shown,
from right to left, they are a stage of radiofrequency amplification, de-
tector, and two stages of audio-frequency amplification. The wave-

length range is from 200 to 3000 mcbers.

bars of the bicycle has, it is clam-.ed, 2 range of ‘100 miles, The bat-

teries for the set are carried in the metal case on the frame of the

The compact pcrtable receiver with its loop mounted on the handle-
§ bicycle. Photos © Herbert, Inc.

The apparatus shown above was designed to dnmnau the con-
stant human watch for SOS signals and will respond automa-
tically to a series of four-aecong dashes which, it is suggested
should be used as a forerunner of all SOS calls, Above is the
four-second sender, which is connected to the ttammxttet at
the left is the receiver and at the right the selector unit fer in-
terpreting the signals ~and ringing the bells in the. center,
) Herbert Photos.

www-americanradiohistorv com
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V.

verseas

The work of erecting a new radio towet at Tabriz, the principal busi-

ness center of Persia, is shown at the upper left. Under the progres-

sive regime of the newly-elected Shah, Reza Khan, industries are being

speeded up, new factories erected, railroads and modern motor high-

ways built; while the government will use radio almost exclusively
for long-distance ¢ommunigations in the land' of Darins.

© Ewing Galtoway

b

One of the planes (at right) used in a recent public demonatration at
Hendon, England, of radio contro! of flight by aviators, commands
being broadcast to the amudience. This and other photos below © by

Herbert Photos, Inc, [ SO

gl .

At the left, one of the loud-speaker units used at Hendon. The phone used for communi-

cation from the ground to the airplanes was connected with a system of amplifiers, so that

all orders were audible to the crowd, who could watch the movements of the airc¢raft in

response to them. At the right below is shown the battery of amplifier which furnished
current to the loud-speaker units adout the field.

2z

At the lower left is a view of the new Marconi beam-radio
transmitting station at Dorchester, England, one of the units in
a system which links Great Britain directly with her colonies.
It has the largest antenna system in the world; the masts shown
being 400 feet high, and spaced at distances of 600 feet. Separ-
ate stations are provided for transmission and reception. The
arrangement of the system is permanent for communication be.
Getigs tween pairs of fixed stations.

WwWWwW americantradiohistory: com
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CAPTAIN JACK IRWIN

days of September, another attempt

to cross the North Atlantic via air
line will take off from Roosevelt Field, Long
Island. This will be by far the most pre-
tentious air journey yet undertaken since
the advent of the flying machine, as its des-
tination will be Le Bourget, Paris, a dis-
tance of 3,600 miles. The flight, if suc-
cessiul, will lift the standing prize offer of
$25,000, made by Mr. Raymond Orteig for
a New York-Paris non-stop flight.

The expedition will be commanded by
Captain René Fonck, who will be accom-
panied by three American Air Officers, Lieut.
A. P. Snody, U.S.N, Captain Homer W.
Berry and the writer. Captain Fonck is the
leading French war ace, with 89 planes
to his credit, while his companions on this
voyage are all experienced pilots. Lieut,
Snody will be responsible for the navigation
and the writer will attend to radio matters.

The airplane has been designed by Mr.
Igor 1. Sikorsky and constructed by the
company bearing his name. Its general
specifications are: Span upper wing, 101
feet; span lower wing, 76 feet; total wing
area, 1,095 square feet; height, 16 feet;
weight empty, 8,000 Ibs.

URING the latter part of August,
certainly not later than the early

h

ERITC R AR &
- b

L

Above, Captain Fonck (right) hold-
ing the antenna reel of the French
transmitter which will be used; Dr.
M. Lionel Stein {center) and Licut
Snody (left). Beside the latter is
the air-driven propeller and. gener-
ator which gives power for the trans-

adio in

At the right, Charles Clavier testing the
transmitter which will be used by Captain
Fonck's party in their flight. Wavelengths
from 300 to 2,000 meters are obtained by
plugging into dif- -

ferent jacks. Short
waves are not used
because of the ab-
sorbing effects of
the metal planes.
Sy

£ .

equipment, 490 Ibs.; oil and fuel, 15,000 Ibs.
The aircraft will be engined with three

 Gnome-Rhone-Jupiter engines of 420 H.P.

The: total weight of the airplane as it

takes the air for Paris will be 24,200 pounds
Leing a loading per horsepower of 19 pounds.
The weight distributed is: crew, 680 Ibs.;

o =

each, driving tractor propellers. Owing to
the use of seli-compensating rudders, it is
possible to fly the ship on any of three pos-
sible combinations of two motors without
affecting the ease of control; while one

motor will fly the ship, in the last four

hours of flight,
HISTORY OF PREVIOQUS FLIGHTS
Several attempts to cross the Atlantic

tlantic

%;& Captain JACK IRWIN, &ir Cores. (Res.)

AS we go to press the giant air-
plane that will take Captain
René Fonck and the writer of this
story, Captain “Jack™ Irwin, to
Europe, has been completed, and is
undergoing trial tests. By the time
this issue is in your hands it is most
Iikely that the flight across the At-
lantic will have been made—we
hope successfully.

Radio, as usual, has played a tre-
mendous part in this venture. Spe-
cial sets were built for the occasion,
in France, and are shown here for
the first time. If the trip is success-
ful, Captain Irwin will report the
.complete Radio log of the trip, ex-
clusively in next month’s RADIO

NEWS. :

wwWwW-americanradiohistorv-eom

At left, the four-tube
regenerative  receiver
which will be used by
It uses

and bas

two of

have failed, while four others have succeeded,
two with lighter-than-air vessels (including
one round trip) and two by heavier-than-air
craft. The first attempt, resulting in fail-
ure, was that by Walter Wellman and five
companions {(including the writer) in the
dirigible “America” in 1910. After 72 hours
in the air and flying 1008 miles the airship
was abandoned and the crew rescued by the
steamer “Trent.” The following year, 1911,
under the leadership of Melvin Vaniman

"~ and sponsored by a large rubber manufactur-

ing company, the “Akron” was constructed;
but in the third test flight this dirigible ex-
ploded in the air and killed five of her crew.
The writer was also a member ‘of this crew,
but fortunately for himself was absent on
that fatal trial trip.

Then came -1914 "'and the commencement
of the World War. No attempt to bridge
the historic North Atlantic was. made until
after its termimation. Then events moved
rapidly. Sir Harry Hawker, an Australian,
made a gallant attempt in 1919, which re-
sulted in a forced landing at sea, when he
had almost accomplished his mission. He
and his_navigator were rescued by the Dan-
ish fishing steamer “Mary,” and turned up
when hope of his survival had been lost.
Following Hawker’s flight, came the first
successful crossing of the Atlantic by air-
craft. : -

- During the period May 16 to 27, 1919,
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Commander Read in the U.S.N. seaplane
C-4 flew from Trepassey, Newfoundland, to
the Azores thence to Lishon in Portugal,
and from the latter port to England.
following month, on June 14, 1919, Alcock
and Brown in a British biplane made the
first direct transatlantic flight from New
foundland .to Ireland, landing in a bog at
Clifden on June 15th. They made 1960
miles in 16 hours and 12 minutes. On this
flight they dropped their landing gear, after
“hopping off,” to lighten their plane, It is
a coincidence that Hawker, the first pilot
to attempt this great feat, and Alcock, the
first pilot to accomplish it, were later killed
in unimportant flights.

Following Commander Read’s success
came the epochal round-trip of the R-34, a
British _dirigible commanded by Major
Scott. Her flight was followéd by her des-
truction in a routine vovage. The last
successful trans- Atlantic passage through the
Qir was by the U.S. dirigible “Los Angeles,”
known at the time of her flight as the ZR-3.
She -was constructed in Germany after the
armistice and brought to this country under
her own power by a German crew, ac-
companied by U. S. army and navy officers
as observers,

USES OF THE RADIO

With the exception of the airplanes used
by Hawker and Alcock, all these ajrcraft
carried radio apparatus and used it more or
less to great advantage. The airship “Amer-
ica” carried the first radio equipment that
ever successfully maintained continuous ser-
vice from aircraft to shore stations and sea-
‘going vessels.

In the present expedition radio will be
utilized to a greater extent than upon any
previous occasion in the history of the art.
Due to the increasing number of radio
compass stations, both ashore and afloat, it
will be used in an attempt to solve the ever-
difficult problem of aerial navigation. Due
to the great speed and the high altitudes of
a_transoceanic flight, the navigation of an
airplane, when compared with that of a
steamship, is necessarily crude. A liner,
making a daily run of say 500 miles, has a
dependable log to chronicle her speed and ob-
servations are made by the officers on each

The -

The emergency aatenna pole
is shown at the left in sec-
tions, as made for compact-
ness; at the right its full
length as set up is shown.

If the plane should be forced -
down this pole can be erected
7 in four minutes on top of the
Wwings as a temporary aerial
support. It is of duralumin,

for lightness. !
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four-hour watch to ascertain their position.

At all times, in a very few minutes her
actual position can be stated in latitude and
longitude.  Sights are made upon the
steamer’s bridge (the height of which above
sea-level is accurately known) and worked
out from convenient altitude tables.

Not so, however, with an airship. The
same tables prepared for steamship naviga-
tion will not suffice for the high altitudes at-
tained by an airplane. Although “altimeters”
and “barographs” giving an estimate of the
airplane’s altitude are carried, and the tables
used by sea-going navigators are extended

IRWIN, the writer of this story,
has been associated with radio since
its first application, first to seaman-
ship, and then to aerial navigation.
He served as a vouth of cighteen with
the Australian contingent in the Boer
War, and later in Natal, emerging
with ihree decorations.

In 1909, while at Seaconsef, Mass.,
{ he received the famous “CQD” sent
out by Jack Binns from the stuking
“Republic,” on the day that rudio told
the world that it hed made good. In
1910 he was the radio operator on the
“dmerice” and the following year on
the “Alron,” in'the first twe atiempts
to cross the ocean by air, as told by
him in his article.” Later he was
superintendent on the Pacific coast
for the old Marconi Co., axd during
the war served in the U. S. Air Ser-
‘vice. He has since then been ergaged
chiefly in radip fournalism.

www americanradiohistorv com

APTAIN JOHN R. (“JA4CKk™) |l

This is a close-
up of tho gen-
erator, 2 n 4
propeller which
drives it, to
furnish current
for the main
transmitting
set. The single
blade is
for better reg-
ulation of the
speed,  which
must not vary
with that ‘of
the plane.

for use in higher altitudes, nevertheless the
accuracy of sea-level navigation is unattain-
able in the air. Another factor is, that cal-
culation of “drift” or “leeway” over water
is more or less guess-work and its determina-
tion approximate only.  Even if sights were
reliable and “drift” accurately calculated, the
speed of an airplane and the great distances
quickly covered would necessitate constant
figuring by the aerial mavigator. )
RADIO-COMPASS POSITION FINDING
Under the -existing circumstances, there-
fore, we look to radio as a means of simpli-
fying the navigational problem. During the
war, and the years following, the use of the
radio compass has become more universal.
The coasts of  the United States and the
principal maritime nations are dotted with
(Continued on page 442)
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Likes and Dislikes of the Radio Audience

B8y CHARLES D. [SAACSON. Program Director, WENY

t\,

Dick Muyhes

Who, with  his
“uke,”’ are regu-
fars on WRNY

Flarsnce Lesher
One of WRNY’s
mo st charming
songsters and  x
frequent wvisitor,

A lovely and mel-
odious interpreter
1 of song from
WRNY

4

Hareld

Adam

& brilliant pianist
ted at WR-

NY by

Dart

John
Hugo.

Perey Hemus
Great  American
baritone—an Edi-
son Hour guest of

WRNY

d

Theatre

Hadaleine Hunt
Star of the Radio

who entertain you
through WRNY

Jo:

Players

[
i
|

ON THE BEACH AT WANY
Starlight Park bathers, with Comtesse Du Barry,

in a frolic.

HE other day a most eccentric
gentleman insisted that he be given
the privileges - of WRNY's micro-
phone, and assured me that there
would be a great deal of money in it for
me, if I would et him speak just once.
He would not tell me the character of the
speech, because once it was told the secret
was out. He did not mistrust me, but that
was the situation. Further he could not

write it—once he had been nearly killed

for writing something. /

Of course you will at once realize that
the gentleman was suffering from a very
definite mental aberration. But what he
said was nevertheless interesting and useful.
The way I was to receive the money was
this: his first speech would announce the
program for his further talks. Then I
would be besieged by important people whe
would say to me “I will pay you so much
for him to be allowed to speak,” and others
would come with “I will pay you so much
if you will prevent him from making those
speeches;” and the side who offered me the
most would win—there would be millions
in it for me.

(Continued on page 433)

in soothing, soft Hawaiian music
at WRNY.

Ma:Dowell Siaters 3
Who hail from Texas, often heard 3

Mauvrice Sehwartz
Of the Yiddish
Art Theatre, ag he
appears out of
costume at WR.

NY. f«

Keien Halprin
A most attractive
pianiste, w h o
graces W RN Y
programs.

Dr. SBigmuad Bpasth
has returned with

his

Rn

artists to
RN

Commander Edward - Eflsberg
Who told over WRNY about the raising of the
S-51, is shown with Diver Nelson.

The s;. “Majestie’” Scamps

Who provided a most enjoyable number
whien. they went on the air recently over

WRNY.

Aavier Cugat
Violinist - artist.
sketches  himself
for WRNY fang

THE FIRST RADIO PRIZE FIGHT
Jimmie Rappaport and Bennie Martit.
in an event staged by Starlight Park at .

I WRNY. ’

WWW.americanradiohistorv-com
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Radio News of the Month lllustrated

_BY GEORGE WALL

Train ananouncing by radio has been initia-
ted, now that loud-speaker reception om
traing is entirely fol. Entertai {
furmighed travelers will be punctuated by
station stops. ’

The Milwaukee railroad system
has installed a net of short-wave
radio transmitters and receivers,
over its Ynes between Chicage
and Seattle, which will be cape-
cially importsnt in emsrgencies.

When WRNY, the RABIO
NEWS broadcast m&mj

tengthened its wave, the anten-
na on the Hotel Roosevelt, New York City, was lengthened propoctionately
by changing it to the inverted L type, in the manner shown above,

zﬁe U. 8. Air Service now broadcasts from a plane in Sight from McCook

Ricld, Dayton, Ohio, where acrial radio is the subject of intensive study. These

tectures, intended for the public, coverad guch subjects -2s aerial photography,

the development and consfruction of airplanes, aircraft in peace and war, etc.
Many broadcast fany have tuned in on them.

been the use by the government forces of the radio detector.
device, wiich operates on the same principle as the radio compras,
is used to desect vessels, which are seading suspicions mesezges in
the neighborhood of the coast.

The tatest development in the Coast Guard's war on Rum Row !1&5;

Many fans who give their neighbors the benofit of the jaxz pr i

foud-sperkers forget that the other fellow’s tastes may be for classical

vice versa, The municipal authoritics of Reading, England, have passed a
ordinance with a peunaity of $25 for disturbing the ncighbors by radio.

On' the other. hand, a Kansas
farmer has attached his radic
set to his wire fence, so that
hiz neighbors may tap in with
their loud-speakers. Sm-g:i;
ingly good rezults have

obtained at two miles from

the recaives. :

i : :

Australia, the most thinly populated of the continents, looks to the wider

distribution of radio trunsmitting sets as a boon for isolated setders. By

these in emergency they can summon airplane sssistance, which will =
many cases save fife,

B&urmnmimémi:obtﬂazdby'&eunei"“ §"* micropt in. broad _“statiamfuthﬂ(ic&wA
o volce or music more evetily. Two zars-are better than one.

WWW. americanradiohistorv.com
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dio Equi
r the %%pgﬁs

The Bureau of Standards in its work on radio has developed a
miniature transmitting station, which can be transported from
place to place, for nse in calibrating direction-finders on ships.
This station is fully as complete in detail 2s a large transmit-
ting station. F. M, Baer of the Radio Laboratory of the Bu-
reau of Standards is shown operating the set. © P & A Photo.

Another dm!opment of the Bureau of Standards is the giant

double-axis loop shown in the illustration below. Dr. Austin,

the chief of tbe Radio Laboratory of the Bureau, has been mak

ing observations in the research into the direction changes of
radio waves. © P & A Photo.

In 1922 R. W. Dunmore, of the Ra-
dio Laboratory of the Bureau of
Standards, built a receiving set in a
suitcase and exhibited it at an engi-
neers’ convention in Chicago. This is :
perhaps one of the first portable sets , e ¥
ever constructed. © Underwood & l$
Unaderwood.

Amateur station 2-ABT is classed as one of the finest stations

in the country. George Freisinger, of New York City, is the

owner and he has been heard all over the United States and

Europe. Mounted in the desk below is a 300-watt transmitter,

at the left, and a powerful receiving set. A power- -amplifier is

included in the -equipment, as well as an auxiliary receiver.
@ Herbert Photo.

Above is a dose-up of 2-ABT’s 300-watt transmitter. Notice the fine
gworkmans!np in both the transmiiter and receiving apparatus, in this

and the illustration at the right. It is said that this station cost in the
neighborhood of five thousand doflars, © Herbert Photo.

www- americanradiohistorv com


www.americanradiohistory.com

Radio News for October, 1926

960200006

s

T

o :a.z» S , o

353

Q

In the above illustration of the Autotransformer Receiver, C-1 indicates the variable condensers; C-2 the .001-uf. fixed condensers; C-3 the grid con-
denser; L-1 the Autotransformers; L-2, the R.F. choke coils; T-1 and T-2, the A.F. transformers; R-1, the volume control, 0.5 megohms; R-2,
50,000 ohms; R-3, self-adjusting rheostats; R-4, grid leak; thc various sockets marked 8 correspond to those in Fig. 3, which is similarly numbered.

An Autotransformer Receiver

OR a long time it has been accepted

generally that radio-frequency ampli-

fication must be accomplished by

means oi tuned-radio-irequency trans-
formers. Such  radio-frequency  trans-
forniers are constructed by placing a small
primary in close inductive relationship to a
tuned secondary. Somielitnes attempts have
been made to tune both primary and second-
ary; hut it has Dbeen impractical to apply
such transformers in commercial, or even in
amateur-built receivers, on account of the
extremely large number of controls that
would be necessary to tune such a receiver.

The generally-known explanation of the
accurate functioning of such transformers
lies in the fact, that the primary of the de-
vice is tuned inductively by the secondary.
This causes 4lie primary to behave as a
tuned circuit and to transfer encrgy of the
desired frequency, to which the secondary
is tuned, to the latter.

EFFECT OF VARYING FREQUENCIES

However, there are different disadvantages
in the use of swch tuned transformers. When
we caleulate an inductance carefully, and con-
struct a secoudary which should, by itself,
cover a certain waveband, when in con-
junction with a given variable condenser, we
will invariably find that the coil, when used
with a primary, can not be tuned to as low
a wavelength as we had calculated. This is
the reason why most receivers on the market
completely fail to reach the low-wavelength
broadcasters.

Another, even more pronounced, disad-
vantage lies in the fact, that the coupling
between primary and secondary decreases
with the frequency. Hence it lhas become

By THEODORE H. NAKKEN

The use of autotransformers as radio-frequency transformers is a novel idea and the receiver,
evhich Mr. Nakken has designed and described, is something new and an interesting circuit for

experimentation.

almost upiversal practice, in commercial
receivers, not to use a primary in the antenna
coupling coil; but simply to make one or
more taps in the antenna tuning coil, to
which the antenna is directly attached. This
practice affords, if anything, finer tuning
and has the great advantage that the coupling
of the antenna to the tuned circuit is equal
at all {requencies or wavelengtlis for which
the unit is designed; so that no falling off
in volume at the lower f{requencies (higher
wavelengths) is experienced because of de-
crease i1 antenna coupling.

When one realizes this fact, it will be-
come apparent why dt is that, in so called
neutralized receivers, there is such a decided

falling-off of volume from long-wave sta-
tions; and good reception, when attained at
these wavelengths, is due to the greater
power used by such stations, rather than to
the efficiency of the receiver.

STABILITY VS. EFFICIENCY

Not only this, but all radio fans are
familiar with the fact that almost all re-
ceivers are much more stable at the high
wavelengths than at the lower ones. Now
it should be realized that a perfectly stable
receiver almost invariably is a highly in-
efficient one; because the vacuum tube is
inherently an oscillator, as we all know to
our great exasperation. If, then, a re-

The symbols in the above illustration correspond to those on the circuit and layout diagrams. This
view of the rear of the set gives an excellent idea of the arrangement of apparatus
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The three dials, which are seen through the small windows in the panel, are illuminated from the

rear and are described on page 338.

celver is more stable at high wavelengths
than at its lower range, it means only that
at high wavelengths the receiver is less
cfficient.  This inefficiency is directly trace-
able to the decrease in the coupling-factor
between the primaries and secondaries.

If this is true, then it must follow that all
stabilizing devices wlhich may be used should
be adjusted for the wavelengths where the
receiver is most efficient—and this works
almost invariably to the {further disadvantage
of the high wavelengths.

This remains true whether so-called
i'
—
mé
7“
= FIc. !

By the use of an antenna coil of this design,
the coupling remains constant over the broad-
cast wave band.

neutralizing condensers or “lossers,” as
potentiometers and the like are employed.
If the stabilizers are fixed, they must be
adjusted for the lower wavelengths. Again,
this varying coupling-factor is the reason
why an adjustable balancer or stabilizer is to
be preferred by far, because it enables the
user to get at all wavelengths the utmost
possible results from his receiver.

Yet, the adjustable stabilizing device in

Notice the balanced panel layout.

stantly readjust such an additional control
when searching for different stations. And
this is the recason the receiver here des-
cribed was designed. No advantages other
than equal cffictency owver the entire wave-
length range are clatmed for it

As already mentioned, most manufacturers
have adopted the practice ol direct antenna
coupling (see FFig. 1.) and the reason for
this practice is that the coupling remains the
same over the entire range, It should there-
fore be advantageous to adopt the same
coupling method in the successive stages
of the radio {requency amplifier.

However, if we were to employ such
tapped inductances, we would, by the
ordinary connections, apply the plate voltage
directly to the grids of our various tubes:
and the result would be that the receiver
would be inoperative, and the tubes very
soon destroyed on account of the tremendous
drain on the filament. Now what we desire
in the radio-frequency coils is not so much
the plate voltage as the amplified radio-
frequency currents; and luckily there are
very simple means of {forcing the latter
through the circuits desired without allow-
ing the steady plate battery current to pass
through them.

THE AUTOTRANSFORMER PRINCIPLE

In Fig. 2 we have a simple circuit, which

explains the method used to attain this
purpose. We see a vacuum tube, the plate
of which is connected to the “B” battery
terminal through a radio-frequency choke.
L 2. Such a choke prevents almost com-
pletely the passage of any high-frequency
currents, which for this reason are com-
pelled to find another path.

Now while a choke coil, or inductance, pre-
vents the passage of high-frequency alter-
nating currents, but freely allows the pass-

Radio News for October, 1926

rents, offers very little resistance indeed to
the passage of such alternating currents; so
that in our sketch the radio-frequency cur-
rents, if any are present, will easily flow
through condenser C 2. From this con-
denser a lead runs to a tap on the tuning
inductance L 1. As this inductance, tuned
by the variable condenser C 1, is connected
to the second vacuum tube, it will be easily
seen that its action will be similar to that
of the antenna coupling coil in Fig. 1, and
that the coupling between what might be
termed primary and secondary is constant
over the entire tuning range.

If, then, we build a receiver along these
principles, we will have the assurance that
an instrument has been constructed that is
equally efficient over its entire range; and
this means that once the receiver is stabilized
it has not suffered in efficiency in one part
at the expense of another, as invariably the
case with transformer-coupled radio-fre-
quency amplifiers.

MAKING THE COILS

After these introductory remarks, it will
be very easy to understand the complete
diagram of the receiver, which is shown
in Fig. 3. We see three tapped inductances
or autotransformers L 1, which are all of

the same construction. In the receiver
L
Cz
T
¥
[ B
FIG 2

This circuit shows how plate voltage may be
supplied to the tube without having it pass
through the coupling device,

illustrated “plug-in coils” were used, with
the winding as it is already provided on these
coils for broadcast reception, except that
the primary winding has been removed. If
the set builder wants to construct the in-
ductances himself, a very good autotrans-
former can be made by winding 70 turns of
No. 26 DCC wire on tubing 2¥% inches
in diameter and 234 inches long. As this
amount of wire takes a space of 1 13/16th
inches, this number of turns can be easily

any of its forms is an added control, and age of direct current, a condenser or capacity accommodated. The tap is made at the
rost radio listeners would dislike to con- of sufficient size, while stopping direct cur- (Continued on page 438)
Cs ¢ U VOLUME CONTROL
1 1 Cs 4 500000 OHM. POT.
S 1 S T S Tz S
00! S |ool 00025 - P= )l -
lz ME ar i3 - =
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Fig. 3.

This five tube receiver has, for its radio-frequency transformers, “autotransformers.”

are behind the dials for illumination.
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The small lamps indicated across the filament circuit
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Interior view of the Infradyne receiver.

The parts are: L-1 first R.

®)

F. transformer; C-4, series antenna fixed condenser; L, antenna coil; R-4, self

Radio News for Qctober, 1926

adjusting rheostat; C, by-pass condensers; C-5. first detector grid condenser; L-2, Second R.F. transformer; SA, Infradyne amplifier; G, g-id
leak; T-1, second A.F. transformer; R-3, 50,000-ohm variable resistance; T, first A.F. transformer; C-2, oscillator variable condenser; L-3, oscil-
lztor coupler; R, 3G-ohm rheostat; C-1, R.F. tuning condenser unit; and R-2, 10-ohm rheostat.

E|
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RADIO NEWS takes pleasure
in presenting to its readers a
new circuit which, though similar to
the super-heterodyne, has incorpor-
ated in it some striking features
that immediately justify the use of
the word “original.”

The salient point of the Infra-
dyne is that, instead of making use
of the “difference” in frequency be-
tween the local oscillator and the
incoming signal and amplifying this
beat, the “sum-frequency’” is util-
ized and amplification carried out
on the very short wave of 95
meters, instead of between 3,000
and 10,000 meters as in the super-
heterodyne, The result is total ab-
sence of interference from long-
wave transmitting stations, arc
“mush,” stray heterodyning, and
what is far more gratifying, the com-
plete elimination of “harmonics,”
which are so prevalent in super-
heterodyne receivers. A broadcast
station is never picked up at more
than one setting on the dials.

Combined with this circuit are
two stages of tuned-radio-frequency
amplification. This advantageous
tie-up offers a receiver as sensitive
and selective as one could wish for.

RADIO NEWS recommends this
circuit to experimenters and con-
structors and feels sure that they
will find it of extreme interest.
—EDITOR.
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ANY really excellent receivers, in
the last year or two, have been
developed. In some of these ex-
treme selectivity has been the
aim; while in others quality of reproduction
has been emphasized. All of these receiv-
ers have, however, left something to be de-
sired ; clearness and purity of tone have been

perfected at the expense of selectivity, or -

extrcme seiectivity has been gained with a

The I[nfradvne
BYVHERNDON GREEN

sacrifice of quality. We must grant that a
receiver offering extreme selectivity together
with superior reproduction would have a
most decided appeal to all of us. The writer
believes that in the Infradyne such a re-
ceiver has been found.

ACCOMPLISHMENTS

The Iniradyne is, first of all, remarkably
sclective. It has been easily possible to re-
ceive with this set at Qalkland, California,
through KGO (a 3,000-watt station trans-
mitting on 361 meters from that city) CZE,
Mexico City, on 350 meters, and KTHS,
Hot Springs, Ark., on 375 meters. Likewise,
WLW, transmitting on 422 meters from Cin-
cinpati, and CFCN, a 435-meter station at
Calgary, Alberta (Canada). can be received
while KPO, a 1,000-watt station, is in opera-
tion on 428 meters at San Francisco.

Of equal, if not greater importance fis
quality of reproduction. In this connection
it can only be said that this receiver is cap-
able of well-nigh perfect reproduction,
the only limitations being those whichh may
be imposed by the loud-speaker or audio-
frequency amplifier used. As large strides

(e
e
o
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have recently been made toward periection
of these very important parts of every re-
ceiver any such limitations must necessarily
be slight.

A Afurther very desirable feature of the
Infradyne is quietness of operation. More
will be said later of the elimination of “back-
ground noise,” which has made this possible.

SHORT-WAVE AMPLIFICATION

It is natural to wonder what revolutionary
departure could have been made from pres-
ent practice to produce a receiver of such
merit. The secret of success has been the
cmployment of amplification at a constant,
very short wavelength.  The idea is not en-
tirely a new one; but such amplification has
heretofore been deemed impracticable, be-
cause of the difliculty of controlling energy
transfer through parasitic tube capacities.
While a certain amount of such energy trans-
fer is not undesirable, lack of control has
made the practical use of the method im-
possible. It has remained for E. M. Sar-

gent to develop a simple and effective method
to overcome obstacles which have until the
present, been insurmountable,

Interior view of the. Infradyne amplifier, the schematic diagram of which is shown on page 380.
1 are short-wave transformers, and 2 low-capacity adjusting condensers.
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The super-heterodyne and the tuned-radio-
frequency receiver (in the latter of which
provision is usually made for the neutraliza-
tion of tube capacities) have recently en-
joyed the greatest popularity. OfF these, the
super-heterodyne has, in the writer's opinion,
offered .the . greatest degree of sensitivity
and selectivity obtainable. -A bricf com-
parison of these circuits with the Infradyne
will follow.

COMPARISON OF CIRCUITS

Let us. first consider the fundamental dif-
ferences in operation between the Infradyne
and the super-heterodyne. As the result of
the mixture of a locally-generated frequency
with a received f{requency, two new fre-
quencies are generated. One of these is the
difference or “beat” between the received
and locally-generated frequencies; and the
other is the sumn of the locally-generated and
received frequencies. It might be well at
this point to call the reader’s attention to the
fact that both the “sum” and “difference’”
frequencies will be modulated eracty as the
ncoming signal is modulated and their am-
plification will therefore result in no distor-
tion of the received music or speech.

The beat-frequency is that which is ampli-
fied in the super-heterodyne. It is relatively
low and has been employed because it is
comparatively easy to handle. The effect of
parasitic capacities decreases as the fre-
quency decreases and, thercfore, fewer diffi-
culties are met in the design of circuits to
operate at the longer wavelengths. The
beat-frequency, which has been chosen for

amplification in the super-heterodyne, has
usually been in the neighborhood of 50 kilo-
cycles. Its use has been responsible for sev-
cral undesirable features common to receiv-
ers of this type.

It will be apparent that a difference of
frequency equal to the intermediate fre-
quency will be obtained for #wo walues of
locally-generated frequency. This condition
will hold when the locally-generated fre-
quency is 50 kilocycles abowe the received
frequency and when it is 50 kilocvcles below
the reccived frequency. There are thus,

2200000 06 o
_ = =

Rear view of the Infradyne set.

tion on the opposite page, and the diagram below.

&

The indicating letters correspond with those in the illustra-

Note that 199-type tubes are used in the

short-wave amplifier and the oscillator.

normally, two settings of the oscillator dial
for each station, Because of the value of
the intermediate frequency chosen for use
in the super-heterodyne, it is possible in these
receivers, due to harmonics generated in the
oscillator circuit, to receive certain stations
in as many as six places on the dial. Addi-
tional interference and confusion have re-
sulted through production of this relatively
low intermediate frequency, as a result of

Front view of the Infra-
dyne. V is the "filament
voltmeter; R-1, 30-chm
rheostat; F the filament
switch; and J and J-1 the
first and second stage au-
dio stage jacks. The
other letters correspond
with those in the illustra-
tion above.

LR R TR RN

heterodyning between powerful stations on
adjacent wavelength bands.
INTERFERENCE WITH I.F. CIRCUITS

Reception in these receivers, particularly
in localities adjacent to long-wave commer-
cial or government stations, has been further
marred by direct pick-up by the intermediate
amplifier circuit of long-wave signals or arc
“mush.”  In this connection it will be re-
membered that many of these stations are
transmitting on wavelengths very close to
those to which these intermediate amplifiers
have been tuned.

THE INFRADYNE PRINCIPLE

The “sum-frequency,” resulting from the
mixture of a locally-generated frequency’
with the received frequency, is amplified in
the Infradyne. The sum-{requency employed
is in the neighborhood of 3,200 Kkilocycles,
which is equivalent to about 95 meters. The
special circuit used permits maximum am-
plification at this frequency and perfect sta-
bility at all times. There is no tendency for
circuits tuned to this very high frequency
to pick up directly signals from local com-
mercial or government long-wave stations.
Because of the very high frequency of any
harmonics, which might be generated .n the
oscillator circuit, they will not cause confu-
sion, as in the case of the super-heterodyne.

A numerical example may serve to make
this clear. The oscillator will be tuned to
its highest frequency, when it is adjusted
for reception of the station having the high-
est wavelength; and it will be tuned to its
lowest frequency, when it is adjusted for
reception of the station having the shortest
wavelength. We will assume that the high-
est and lowest wavelengths to be received
are, respectively, 526 meters and 200 meters.
526 meters is equivalent to a frequency of
570 kilocycles. Since the intermediate fre-
quency to be emploved is 3,200 kilocycles, the
oscillator frequency will be 2,630 ke., whose
second harmonic is 5,260 ke. This will ob-
viously not add to any received frequency to

(Continuwed on page 380)
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Complete circuit diagram of the Infradyne, employing a special short-wave amplifier S.A. (dia
stages of regular radio-frequency amplification.
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gramed on
The indicating letters correspond to those in the illustrations.

page 380) and oscillator together with two
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A New amplifier and “B8”” Supply Unit

W AERITTTY

T HE name of Arthur H. Lynch
is well known to readers of
RADIO NEWS. When broadcast-
ing first started in this country,
RADIO NEWS published a great
number of articles from his pen.

Mr. Lynch will be well remem-
bered for carrying through the
three International Radio Broad-
cast tests. He is a radio authority
of note, having designed a number
of meritorious radio devices for
broadcast purposes.

R. R. Mayo, who collaborated
with Mr. Lynch in the preparation
of this article, has specialized on
power-supply devices for a long
time.

The staff of RADIO NEWS has
made a thorough test of the power
unit described here. It is an excel-
lent device that will give satisfac-
tion wherever used—EDITOR.
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 HIERE is at present but one practical

method of securing well-nigh perfect

audio quality. This calls for the use

of a radio-frequency amplifier which
does not tune sharp enough to cut side hands,
and thus eliminate all the high audio notes
and let only the low or bass notes come
through; a radio-frequency amplifier which
does not produce gain so excessive as to
bring in all the local disturbances, generally
known as “man-made static”; a radio-fre-
quency amplifier that does not overload the
detector; an audio-frequency amplifier with
substantially straight-line-irequency charac-
teristics and which will not be overloaded,
when natural or full volume is being obtain-
ed: and a loud-speaker capable of good re-
production, when connected to a high quality
audio output.

It is the purpose of this article to describe
the construction and operation of a lamp-
socket-operated audio-frequency amplificr,
which not only gives exceptionally fine qual-
ity, but does so without resorting to the use
of the high plate voltage employed in some

@

Fig. 3. ¢
used there is no crowding.
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By ARTHUR H. LYNCH and R. R. MAYO

It is a well-known fact that resistance-coupled amplification is one of the best types for oblain-
ing good quality of reproduction. IVith an amplifier of this type is combined a “B”-supply unit,
making the combination one of great utility.

power amplifiers. A device of this type com-
plies with the rules of the National Board
of Fire Underwriters in that the effective
value of the voltage of each of the high-
voltage transformer secondaries is under
250.
POWER-AMPLIFICATION
REQUIREMENTS

The last audio stage of any amplifier for
broadcast reception should be of the so-called
power-amplifier type, for at least two good
reasons; to prevent overloading and to de-
liver enmough actual power in watts to the

D
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Fig. 4 The bottom view
of the unit. Notice the
constructional details of

the metal base and sides,
The condensers, C1 and
C2, are placed beneath
the base so that there will
be no crowding of appar-
atus above. The simplic-
ity of the cabled wiring
is apparent.

loud-speaker to operate it properly. As an
amplifier of this type is not economically
operated {rom batteries, the only practical
thing to do is to construct it for lamp-socket
operation. It is then but a small step fur-
ther to use ihe same apparatus for simul-
taneously supplying the necessary “B"” cur-
rent to the rest of the radio set. In fact, the
unit illustrated and described here has been
used to supply the plate voltage for a super-
heterodyne and has performed in a most sat-
isfactory manner.

If the radio set with which the power
amplifier is to be used has a high-quality
first-stage amplifier, then of course the ex-
ternal amplificr-power unit need supply but
an additional stage of amplification. There
are, however, very few sets in use at pres-
ent with high-grade first-stage audio ampli-

Although there is much apparatus in a comparatively small space, by the arrangement
The figures correspond to those on the schematic diagram and the

list of parts.
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fiers. In fact the first-stage audio amplifier
in miost sets is poorer than the second. Thus,
as a signai of poor quality is being supplied
to the power amplifier, in such cases a poor
signal naturally results. It is the opinion
of the writers that, if for no other reason
than this, an external power supply and audio
amplifier should be designed to worlk direct-
Iy from the output of the detector tube of
any radio set to which it may be connected ;
and thus replace the previous amplifier. Such
construction also permits the use of the am-
plifier with sets designed especially for the
purpose, such as the two-tube (radic-ire-

oo R

quency amplifier and regenerative detector)
Browning-Dralce.

USE OF LOWER VOLTAGES

By the use of the new UX-171 or CX-371

tubes as a power amplifier, more than suffi-
cient power to operate properly any loud-
speaker at normal volume, and sufficient
orid bias to prevent distortion due to over-
loading, is readily obtainable with the rela-
tively low plate voltage of 180. If the
larger UX-210 tube had been employed in-
stecad, a plate voltage of over 400 D.C,
which is unsafe to have where anyone may
accidentally come in contact with it, would
Lbave been required.
) Not only is the higher voltage unsafe, but
it is also more difficult to reduce to the
lower values required to operate the remain-
i1g tubes, more likely to puncture the filter
coudensers, and is not ohtainable from A.C.
by means of the compact, long-lived and in-
expensive double-wave rectifier tube.

Resistance coupling has been emplayed in
the audio amplilier in order to insure the
best of quality. The coupling or grid con-
densers are of high capacity in order to se-
cure good amplification of cven the very
low notes of the musical scale.

QUALITY OF RESISTORS IMPORTANT

The use of metalized-filament or other
equally good resistors is essential, if the best
of quality and permanent results are to be
obtained from a resistance-coupled amplifier.
When the impregnated-paper grid-leak type
of resistor is employed, not only is the am-
plifier likely to be noisy, but the ohmic re-
sistance of the various units will be found
to change gradually with use; so that after a
{few months the quality becomes noticeably
poor. Thus, for the best of results, the
resistors used in a resistance-coupled ampli-
fier must be silent in operation and perma-
nent in value.

An interesting experiment, which may
prove to be very enlightening to some readers
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The three amplifier tubes and the rectifier tube, together with the other apparatus, make this not
only an excellent amplifier, but a B’ eliminator as well.

who are interested in securing noiscless re-
sistors for radio use, is readily performed
by connecting a resistor mounting and a 45-
volt “B” battery in series across the input to
a good audio amplifier. Different resistors
are then inserted in the mounting and the
resulting noises noted. It is quite obvious
that in a test of this nature it is essential
that all batteries as well as the amplifier it-
self, be in a noiseless condition.

There is another interesting experiment
easily performed, which also very conclu-
sively demonstrates the inferiority of some
types of leaks. The ohmic value of the re-
sistance of several units of both types is de-
termined. Current is then passed through
them for a few minutes and, after they have
had sufficient time to cool off again, their
resistance is measured. Those of high qual-
ity only will have the same resistance upon
cooling as before being so used.

Filament current, for the high-4 tubes in
the first two resistance-coupled stages, is
obtained {from the battery which heats the
filaments of the radio-frequency and detector
tubes in the set. Self-adjusting rheostats are
used with cach of the high-# tubes to do away
with unnecessary controls, and insure long
tube life without the use of an expensive
voltmeter. FFilament current of the last audio,
or power amplification, stage is obtained
from the special 5-volt winding, with center
tap, on the power transformer. The “B”
current is obtained by means of a Raytheon-
type double-wave tube, whiclh is supplied
with high voltage A.C. by the same trans-
former that heats the filament of the UX-171
power tube., The pulsating D.C. output of
the rectifier tube is passed through a two-
section filter, comprising two choke coils and
a condenser block. This voltage is supplied
to the plates of all three audio tubes. Lower
plate voltages for the detector and radio-fre-
quency amplifier tubes are obtained by means
of the two variable resistors mounted on the
small control panel. These resistors are bhy-
passed with suitable condensers, to prevent
undesirable coupling between the plates of
the various tubes.

An output device, consisting of an im-
pedance and a 4-uf. condenser, is connected
in the plate circuit of the last audio tube for
several reasons. First, to secure better
quality ; second, to protect the speaker from
damage; third, to protect anyone {rom a
shock by contact with the exposed parts of
the jack or speaker terminal; and fourth, to
prevent danger of a fire, due to possible poor
insulation employed in the extension cord.

NOVEL METHOD OF CONSTRUCTION

A rather novel, practical and exceedingly
attractive method of construction is used in
the amplifier shown in Fig. 2. It is strong
mechanicaily, fireproof, easily constructed,
and less expensive than a panel and cabinet.

In addition, the enclosed construction pre-
vents all danger of a fire, due to short cir-
cuits, or of shock to anyone, who might
otherwise touch an exposed high voltage
lead. The perforated brass top and sides
provide adequate ventilation. The wiring is
also greatly simplified because of the brass
base, which serves as a common ground con-
nection to all transformer and condenser
cases, as one of the filament lcads, and as
the negative side of the filter system. The
heavy line in Fig. 1 indicates the lead which
the brass base replaces.

Not only is the entire amplifier-power sup-
ply completely shielded by the brass case,
so that it will not interferc with the proper
{unctioning of a highly sensitive regenerative
detector circuit when the amplificr and set

-are placed along side of each other; but, in

addition the shielding of certain of the com-
ponent parts, such as the chokes, power
transformer and condenser blocks, with in-
dividual metal boxes, prevents these units
from picking up stray magnetic flux from
the power transformer. Besides acting as
inter-unit shields, the metal cases greatly fa-
cilitate the assembly of the complete ampli-
fier, as the process resolves itself, to a cer-
tain extent, to the mere placing of a number
of small boxes within a larger one.

gt
L =

Fig. 2.

ANl that is necessarv for first-class reception of radio concerts.
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The writers wish to express their appre-
ciation for the suggestions and assistance
given them by James Millen in the construc-
tion of the model amplifier illustrated.

BUILDING THE BASE

The first step in the construction of the
aniplifier-power-supply unit is the hollow
brass base, which is made from a piece of
flat brass plate 21 x 10 x 1/16 inches, set
in a frame made of one-inch angle brass.
In order to obtain a neat bend at the cor-
ners, two cuts are made with a hack saw in
the top part of the angle, as shown in Fig.
5. The side of the angle is then held in a
vise and a square bend made. The corner
is tapped gently with a hammer while bend-
ing, to secure a neat job. Care should be
taken not to scratch the brass with the vise
or the hammer. If the cuts in the upper
side of ithe brass strip have been carefully
made, the top of the corner will just close.
If the edges do not meet, then the work has
been carelessly done; but with a little more
effort and some practice perfect corners will
soon result. A poor corner on the base is
of no great importance as it is not exposed
to view; and by practicing on the corners
of the base, very little difficulty will be had
in securing a neat top. Any small irregu-
larities in the cuts made at the corners may
be readily concealed by filling with solder
and then filing smooth.

Another frame of one-half inch angle
brass, with horizontal side down, is made
and placed on the top of the base. The base
plate and two angle frames are then properly
lined up, squared at the corners, and clamped
together. A series of holes are then drilled,
about three inches apart, around the entire
edge of the base, for the 6-32 round head
machine screws that are to hold the three
pieces together.

ASSEMBLY OF PARTS

After the brass base has heen completed,
the various parts should be placed upon it in
the manner shown in Fig. 3. It will be
found that such an arrangement of the dif-
ferent parts will result in short leads and
simplified wiring. When the parts have been
arranged in their proper positions, the loca-
tions of the holes in the base for mounting
and for leads to pass through are marked.
The parts are then removed and all of the
marks center-punched.

(Continued on page 426)

The amplifier and “B”

eliminator on the right magnify the signals from the loop receiver on the left.
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The ““Excelsior’’ Receiver

By SYLVAN HARRIS

In the receiver described in this article, there has been incorporated ‘he balanced-bridge system
of radio-frequency amplification and a new type of audio-frequeriy amplifier. The reproduc-
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WE have tested many receiv-
ers in RADIO NEWS Lab-
oratories, but here is a real receiver
for those who want one that has
extreme sharpness. This set has a
razor-like sharpness, and it is pos-
sible to cut out stations less than a
mile away, and bring in DX sta-
tions operating on a differential of
only a few meters.

In addition to this, the set has ex-
cellent quality, and gives a truly
remarkable amount of volume—too
loud to be listened to comfortably -
with full power at close range.

AL L L L LIET 8 AT TR S0 BT D il LU ST i et

T is the ambition of all of us to have

in our possession the “perfect” radio re-

ceiver, but of course. we are all forced

to admit that there is small chance of
our ever coming upon anything in this life
that is perfect. Yet are all aware that cer-
tain admirable features are attached to each
of many reccivers; so the thought arises,
“Why not take some of these points of in-
dividual merit irom the various sets and
combine them together into a single receiver?
Then we will have something that is a de-
¢.ded improvement over what was before
available.”

We malke no claims here that the receiver
in be described in this article is the “per-
ject” receiver. It is, however, as good as
one can build at the present time, and has
very admirable characteristics with regard
10 selectivity, sensitivity, and quality of re-
production.

As everyone who is interested in radio
knows, every radio receiver is composed of
three important clements; viz., the radio-
irequency amplifier, the detector, and the
audio-frequency amplifier.

The selection of the radio-frequency am-
plifier depends upon several things: the first
of these things is reliability of operation and
«tability; the second is selectivity; the third
;5 sensitivity. None of these features can be
considered to the exclusion of the others.
Under the heading ‘“reliability of operation
and stability” must be inciuded “ireedom
irom the tendency to oscillate or regenerate”;

tion of signals is indeed excellent.

for it is evident that any receiver which
oscillates badly is undesirable, and any re-

~ ceiver which regenerates is more or less un-

stable under different conditions.

The selection of a radio-frequency am-
plifier which does not regenerate or oscil-
late is likewise tied up with the idea of sen-
sitivity and selectivity. It is possible to build
an ordinary cascaded radio-frequency am-
plifier which does not regenerate or oscillate;
but unless special means are emploved for
preventing these faults the receiver must
possess plenty of resistance or a few ab-
sorption circuits, and as a cousequence will
be more or less broad in the tuning and not
as sensitive as it might be,

BALANCED RADIO FREQUENCY

These ideas lead us at once to the “bal-
anced” circuits whiclhh employ the bridge
system of balancing or "neutralizing”. The
next problem is to choose the proper neu-

The under side of the sub-panel of the Excelsior receiver, showing the various balancing con-

We have learned by sad experience that on
account of the capacity existing between
coils coupled together, or even the capacity
of a single coil by itself, the inductances of
these coils do not remain constant with fre-
quency. We are forced, therefore, to ex-
clude from the bridge circuit all inductances,
and ¢o choose that bridge arrangement which
employs only capacities in its various arms.
The capacity of a condenser does not vary
with frequenty so we are safe in making
this choice.

The choice of the radio-frequency ampli-
fier, under these considerations, necessarily
goes to the isofarad system, which was de-
scribed in detail in the December, 1925, and
February, 1926, issues of Rapro News. This
system permits easy neutralization at any
wavelength or {rcquency, and remains bal-
anced thereafter at all wavelengths or fre-
quencies within a very wide range. The

densers used in the bridge circuit.

tralizing system. Irom our past experience
we have come 70 realize that the bridge sys-
tem required is ome that, when once bal-
anced, will remain balanced at all {fre-
quencies. Some of the systems that have
been used could be balanced very nicely at
any one wavelength or {requency, but were
decidedly out of balance at other wave-
lengths or frequencics.

For a bridge system to remain balanced
at all frequencies, it is necessary to have, in
each of the arms of the bridge, elements
which remain constant at all frequencies.

I
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complete diagram of the isofarad radio fre-
quency amplifier is shown in the first two
stages of the complete wiring diagram given.

The choice of this kind of system enables
us to build the tuned circuits to be very ef-
ficient. In cases where complete neutraliza-
tion is not obtained it is impossible to de-
sign the coupling coils properly; for as we
begin to approach a good design for these,
the circuits go into oscillation. The efficiency,
which this receiver can be designed to have,

‘is evidenced by the necessity of using the

radio-frequency chokes to furnish a leakage
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The circuit shown above employs a bridge system of balancing, using only capacities in its various arms,

stages indicate shielding.
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path to prevent overloading of the grids of
the R.F. amplifiers. In other words this re-
ceiver is designed to get out of the R.F. tubes
all that is in them.
SPECIAL DETECTOR TUBE

The detector tube chosen for this combina-
tion receiver is the well-known B-6 detector,
designed by Harold P. Donle, which was de-
scribed in detail in the May, 1926, issue of
Rapio News. This is a very sensitive detec-
tor, and will not regenerate or oscillate. Tt
is not critical with respect to plate voltage,
but requires a by-pass condenser in the plate
circuit, as shown in the wiring diagram.

DONLE IMPEDANCE COUPLING

The audio-frequency amplifier chosen for
this set is one that fulfills many of the re-
quirements of A.F. amplifiers. This system
was also invented by that prolific radio in-
ventor, Mr. Donle, and was described by him
in detail in the June, 1926, issue of Rapto
NEws. A brief description of this system is
also included in the article entitled “Types of
Audio Amplifiers,” by the writer, in this
issue of Rapro News. The outstanding feat-
ures of this amplifier include a very fine fre-
quency-characteristic, freedom from the
tendency to overload, and higher amplifica-
tion than can otherwise be generally obtain-
ed without a sacrifice of quality.

The coupling device used in this audio am-
plifier comprises two coils on a single rec-

tangular core, cach of the windings having
the same number of turns. The coupling is
further assisted by the coupling condenser,
which, contrary to the usual purpose, does
no# act as a blocking condenser. A blocking
condenser is not required in this amplifier,
for a leakage path for the grid charges is
furnished by the low-resistance winding on
the output side of the coupling device. It is
this that prevents overloading of the ampli-
fier and consequent distortion.

As seen in the illustrations, the audio am-

X o,
nor,
In the three shielding

cylinders are the R.F. transformers; and at the right is the new audio-
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frequency amplifier.

plifier is built in the form of a unit, which
mcludes the three complete coupling devices
—coils and condensers. This arrangement
facilitates the assembly of the receiver and
simplifies the wiring.

NEUTRALIZING ADJUSTMENTS

The adjustment of the receiver is done
very simply. The two neutralizing conden-

The three tuning controls
have the same dial read-
ings; this being due to the
““balanced-bridge’” circuit
employed in the radio-fre-
quency amplifier.
Photos by courtesy  of
Walbert Mfg. Co. and
Alden Mfg. Co.

sers, nearest to the R.F. plates, are screwed
down tight, to the position of maximum ca-
pacity, and then are unscrewed two complete
turns. The first tube is then removed from
its socket, and a piece of paper or adhesive
tape fastened to one of the filament prongs;
so that when the tube is replaced in the socket
it will not light. In general any of the local
stations can then be tuned in and will come
in very loud.

After this the first resistance-shunted neu-
tralizing condenser is adjusted until the sig-

nal disappears, balancing the first stage. The
adjustment is not very critical, so that it is
an easy matter to obtain a good balance. The
second stage is then balanced in exactly the
same manner, after removing the paper or
tape from the filament prong of the first tube
and applying it to the filament prong of the
second tube.

When the circuits have been thus balanced
it will be found that the set does not oscil-
late or regenerate under any conditions. High
voltages can be applied to the radio-frequen-
cy tubes, if so desired.

We suggest that our readers try out this
combination receiver. They will find it to be
all that is claimed for it; it is simple to build
and operate, is stable under all conditions
and very sensitive, and it reproduces with a
high degree of quality, due to lack of over-
loading and the absence of regeneration,

T 1is against the policy of RADIO
NEWS to publish the names of manu-
facturers or of makes of instruments in

connection with the apparatus described in
these pages, but this information will be
gladly given privately, If you are inter-
ested in any special instruments described
here, address a letter to the READERS’
SERVICE DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers will be given
free of charge. —EDITOR.

LIST OF BROADCAST STATIONS IN THE UNITED STATES

(Continued from page 331)

Radio »? o 2 | Radio : o ? « 2 | Radio o2 « 2 | Radio s .
Call  BROADCAST STA. R Call BROADCAST STA. g 5% Call BROADCAST STA. 58 §% Call BROADCAST STA. £55E
Letter Location = Z | Letter Location ES =c 2 | Letter Location E R 2 | Letter Location s 2 E;
WMC, Memphis, Tenn........... 499.7 500 | WOR, Kansas City, Mo.......... 278 1000 | WRBC, Valparaiso, Ind.... 278 501 | WSMB, New Orleans, La 219 500
WMCA, Hoboken, N. I.. A 500 | WOR, Newark, N. J... ..405.2 500 | WRC, Washington. D. C 468.5 1000 | WSMH, Owosso, Mich. .. .. ... ... ;10 20
WMR!, Tamatea, N. Y. ... 27.1 10] WORD, Batavie, Ill.... 275 5000 | WRCO, Raleigh, N. C.... 52 100 | WSMK, Dayton, Ohio, . 275 5
WHSG, New Yok, N. Y. 28 500 xvvg‘S”,FJ'cIﬁerson City, Mo. -440.9 500 | WREC, Whitehaven. Tenn. (10| WSO, Brilvaakee, Wis ol o0
5 . Mass. .. . Edgewood, . I. . 440.9 500 ; Lansing, Bfich... g
WNAD. Nownan, O3 rriiniBhl 5901 WOWL, New Ortcans. Lo 9% 10 | WRHF, Washinston, D, C.. 50| WSRO, Hamilton, Ohio 252 100
W#AL> 6::;:211 Neb?' . 5 ré) WOWO, Tort Wayne, Ind.. . 997 500 | WRHM, Minneapolis. Minn. i 50 | WSSH, Boston, Mass. ... 261 100
WNAT, Thiladelohia, Ta. 5‘(’)0 WPAK, Targo, N. Dak. . 975 1np | WRK, Hamilten, Ohio...... 270 100 | WSUI, Towa City, Iowa.. 483.6 500
WNAX, Yoniton q D:;!'x... T ghd 100 WPAP, Cliffside, N. J. .. 360 100 WRM, Urbana, IIl........ 273 500 | WSEVS, Buffalo, N, Y............ 218.8 50
WNBH. New Bedford, Mas 50 WPCC, Chicago, TlL..... - 258 500 | WRMU, Richmond Hill, N. Y.... 236 100 | WSWS, Wooddale, TIL 75.1 1000
WRE iy New Bedford, A § s wPnNQ, Rn.quo, 1'\A Y...... .4 501 WRNY, New York. N. Y. ..371.8 500 | WTAB, Fall River Mass 266
Wk, N T 1501 wPG, “Atlantic "city, N. T. 9.8 5000 | WRR, Dallas, Tex....... 216 500 | WTAD. Carthose. 111 Ll
WNRC, Greenshoro, N G, 2 19| WPRC, Marrisburs, Pa....... 5.7 100 | WRST, Bay Shore, N. Y. 215.7 150 » Carthage, Il 236 50
WNYC, New York, N. Y........ 595 1p0p | WPSC, State College, Penna.... 261 500 | WRVA, Richmond, V. 956 1000 | WTAG, Worcester, Mass. . 5451 500
WOAI, San Antonio, Tex.. 1394.5 g000 | W QAA, Parkesbury, Pa.......... 220 500 | WSAI, Mason, Ohio 5.9 5000 | WTAL, Toledo, Ohio , .. ... 252 109
WOAN, Lawrenceburg, Tenn .282.8 500 wgﬁg Amarille. Tex, . 234 125 | WSAJ, Grove City, Pa. . 29 250 | WTAM, Cleveland, Onio -.389.4 3500
WOAW, Omaha, Nebr...... 7526 1000 WQAM. ﬁn;mgﬁeld. Vt. 246 50 | WSAN, Allentown, Pa.. 229 100 | WTAP, Cambridge, III.. . 242 50
WOAX. Trenton, N. 3. 240 500 | WQAN, Semmion, i 250 100 WoAR, all River, Mass 20 100 TAR, Doy Ouire, Wis. - 254 1000
WOC, Davenport. Towa,.. 482.6 5000 | wQAD, Oiimside, ol WSAX, Chieago, TIL... 268 100 | WTAR, Norfols, Va...... . 261 100
WOCL, Jamestown, N. J. 2152 15 | wal, ‘Chicaso. T 360 100 | wSAZ, Pomeroy, Ohio ... 244 50 | WTAW, College Stati
2 , Chicago, IIi.,.. 447.5 500 & ton, Texas... 270 500
:IvVgIDAA PaterIsmn, N, T, 3915 500 | WRAF, Laporte, Ind 291 100 V“VISB. Aﬂﬂ?ta, Ga... -428.3 1000 { WTAX, Streator, Il 231 59
. Ames, Iowa........ 270 750 i ¢ = SBC, Chicago, IN. . ..209.7 e w1 s
WOk, Tamerond """ 2173 5000 | WRAK: Firansba, Mich. 2565 100 | WSBF' st Louts Mo, 2057 1000 | WTAZ, Lambertville, N. J. 1 15
WOKD, Peekskill N, Y, 233 50 + Galesbure, -+ 214100 | wsBT! South Bend, In 9151 500 | WIIC, Hartford, Conn. 475.9 500
W00, Philadelphia, Pa.... .. 508.2 500 ag:xv- Yellodw Springs, Ohio... 263 100 | WSDA, New York, N- %, . . 253 ooy | WWAE, Plainfield, 11... 245 500
wooo, Grand Rapids, Mich. 10 | Reading, Pa........... 238 10 | WSKC, Bay City, Mich. ... 261 100 | WWI, Detroit, Mich.., ..352.7 1000
, (Airplane ... . .... 160 RAX, Gloucester City, N. J.,.. 268 500 WSM, Nashville, Tenn.......... 282.8 1000 © WWL, New Orleans, La. 275 1068
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A “Five-In-Two”’ Receiver

-,
A

2yl
Interior view of the “five-in-two’’ receiver.
aerial tuning condenser.

OFIEI DY

B8y CLYDE J. FITCH

In the July, 1926 issue of Rapio NEWS there was a detailed description of the new type of
vacuum tube developed by Dr. Siegmund Loewe of Berlin.

article showing the practical application of Dr. Loewe’s “tubes within tubes” in a broadcast

receiver.

TEY AR IR AR TR o
KB +B I\BJ |+._B/| +_B:| 'LL_S_/'I

L

2
L2 @.

L-1 and L-2 compose the aerial coupler and C-1 the
L-3, L-4 and C2 compose the tuned-radio-frequency' amplifier stage

interposed between the output of the first tube A and the input of the second tube B. R-1 and

R-2 are the filament rheostats and C-3 the regeneration condenser.

The battery terminals at the

rear are all indicated.
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RADIO NEWS is happy to pre-
sent to our readers, for the first
time in any magazine in America, a
complete set built with the new
multiple German tubes. The two
special tubes shown in this set actu-
ally replace five tubes.

Excellent results have been ob-
tained with this set, built in
RADIO NEWS Laboratories.
While the tubes in question are not
cheap ones, the market price of
them being, at the present time,
about $8.00, still the chances are
that in the future such tubss could
be produced at a considerably lower
price.

It would mean a great economy
in set building, and the set itself
would of course function better,
because all vital parts are contain-
ed right inside the tube. The parts
being in a vacuum, there will, of
course, not be any deterioration
due to dust, air and moisture.

Whether this is a step in the
right direction, and whether tubes
of this kind will prevail in the
future, we are not prepared to state,
although we are inclined to believe
that future developments will be
along such lines.

The tubes at the present time
are not on the American market,
being manufactured exclusively in
Germany.

it

amplifiers, both radio and audio, are also
completely housed and wired within the glass
envelopes of the tubes. Thus, the radio set
builder has only two tubes to wire, although
he gets the results of a five-tube set. And,
furthermore, he gets a resistance-coupled am-
plifier, long known to be the best for qual-
ily reception, that is completely wired within
the evacuated tube and unaffected by atmos-
pheric conditions. It is through the efforts
of Dr. Siegmund loewe, of Beriin that
these marvelous tubes were developed and it
is hoped that they will soon be generally
available iu this country.
CONSTRUCTION OF TUBES

Althoughh a detailed description of these
tubes was published in the July, 1926, issue
of Rapio Nrws, a brief resumé of their
internal construction will no doubt be of
interest to those who do not have this issue
handy. There are two types of tubes. The
onc used for the radio-frequency amplifier
comprises two sets of double-grid tube ele-
ments within one bulb. These two sets are
coupled to each other by a resistance..
This resistance, the grid condenser, and the
grid leak are within the bulb. Ordinarily a
resistance-coupled radio-frequency amplifier
is very poor, due-to the distributed capaci-
ties of the connections; but in this case good
amplification is ohtained, hecause very small
connectors are employed. The internal con-

BT e e e

Panel view of the receiver.
showing the aerial tuning
control C-1, the R.F. con-
trol C-2, the filament rheo-

We are now pleased to offer an

. L stat knobs P-1 and R-2.
HE continued improvements and re- and the filament switc
finements in radio apparatus male it sw.

easier and easier for the radio fan to
build his own set. In this “Five-In-
Two” Receiver, not only have we five tubes
combined in two, but the resistance-coupled
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nections of this tube are shown in the sche-
matic diagram, Iig. 1, in which they are
included in the ecircle, A, at the left. Note
that double-grid tubes are employed, of the
type which is quite popular in Europe.

The tube used for the detector and two-
stage resistance-coupled amplifier is shown in
IYig. 1 as the circle B, at the right. In this
tube three sets of standard single-grid tube
elements are employed. The coupling re-
sistances, grid leaks, and grid condensers
are also sealed in the bulb. The illustra-
tion, Ifig. 2 shows the internal construction
of this tube. Note that the elements used
for the detector, are somewhat larger than
those of the other two, and that its filament
is connected directly to the four-volt fila-
ment battery; whereas the filaments of the
other two units are connected in series to
the same battery. A _filament rheostat is
included in the circuit (outside of the bulb,
of course) to regulate the current for all
three filaments. In FEurope the standard fila-
ment voltage is four, whereas in this country
six 1s the standard voltage. The experi-
menter who uses these tubes should there-
fore be carcful not to comnect them to a
six-volt battery.

THE RECEIVER

The set shown in the various illustrations
gave exceptionally good results on broad-
cast reception. The instruments were
mounted on a 7 x 18 inch composition panel
attached to a 9 x 17 inch composition base-
board with panel brackets, as shown. The
antenna coil L1-1.2, mounted at the left on
the baseboard, may be of the standard type
used in tuned-radio-frequency receivers.
This coil connects to the input of the radio-
frequency tube as shown in the diagram.
The output of this tube connects to a tuned
radio-frequency transformer L3-L4, which
is of similar coustruction to the antenna
coil. Thus we have, in the first tube, one
stage of resistance-coupled amplification and
one stage of tuned-radio-frequency amplifi-
cation. The small condenser C3, connected
between the input grid of tube B and the
tap on the antenna coil L2, is installed to
produce a small amount of regeneration,
By the use of this condenser the signal
strength is considerably increased; it is of
the type ordinarily employed for balancing
circuits such as the neutrodyne. This con-
denser is connected to the tenth turn from
the bottom of coil L2,

Tube B as stated above, comprises a de-
tector and two-stage audio amplifier. Usual-
ly a grid condenser and grid leak are used
with a detector tube; but in the circuit sup-
plied by Dr. Loewe with the tubes none are
shown. We therefore have omitted the grid
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condenser and the leak in our diagram, and
operated the detector tube by applying a
negative bias on the grid. It was found in
the course of the experiments that by con-
neeting the grid return lead to the negative
side of the filament, as shown in Fig.l, suf-
ficient grid bias for good detection was ob-
tained. If, in some cases, a greater bias
1s required, the filament end of the coil, L4,
may be connected to the negative “C—"" bat-
tery binding post. The experiment was
tried of connecting a grid condenser and
lcak between coil L4 and the grid terminal
G1 of the tube, but it did not improve results,

The A, B and C battery voltages used,

-':"'FHJ
Amplifier
Elements

~Condenser

Fig. 2. This tube (B in the illustrations)
consists of a detector and two stages of re-
sistance-coupled audio-frequency-amplification.

which gave the best results, are indicated in
the diagram Iig. 1. It may be advisable,
when using different tubes, to try various

“B” battery voltages until the best combina-.

tion .is found. Note that the two inside grids
of tube A are connected together, and also

A rear view of the completed receiver.
detector and two-stage audio amplifier.

Tube A is the two-stage R.F, amplifier. 3
The other letters correspond with those in the illustra-

Tube B is the

tion on the opposite page and the circuit diagram below.

connected to a positive “B” battery terminal
of 18 to 2214 volts. The plates of this tube
are connected to a “B” battery of 60 to 90
volts. As a rule, the lower the plate volt-
age, the lower the inside grid voltage should
be. The best values can be found by trial.

EXCELLENT PERFORMANCE

In view of the fact that the amplifiers and
tubes are all self-contained in two glass
bulbs, there is little additional apparatus re-
quired for the set. All the parts are clearly
shown in the illustrations. In addition to
the tubes with their special six-prong sock-
ets, we have the two filament theostats,
filament switch, two .0005-xf. variable con-
densers, two tuned-radio-frequency trans-
former coils and a small condenser used for
regeneration. The eleven binding posts for
the battery and loud-speaker connections are
mounted on the rear of the base board.

While no tests were made with this set
on distant reception, exceptionally good loud-
speaker results were obtained on many local
stations. The quality of the reproduced
music was unusually good due; of course,
to the use of the resistance-coupled audio
amplifier. The selectivity was very good,
despite the use of the resistance-coupled
radio-frequency amplifier. Whether or not
these “Tubes Within Tubes” will become
very popular, remains to be seen. The disad-
vantage is obvious; if one filament burns

L]
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out the entire tube must be discarded; but if
they can be manufactured on a quantity
basis, to sell at a moderate price, this dis-
advantage will not be very serious.

Comparative sizes of a 201-A type tube (right)
and the Loewe multiple tube (left).

O
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Fig. 1.

The circuit diagram of the “five-in-two’’ receiver.
posed of coils L-3 and L-4 and the condenser C-2.

-
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Note that the two tubes are coupled through the tuned-radic-frequency transformer com-
The first stage of R.F. amplification is resistance-coupled.


www.americanradiohistory.com

364

Radio News for October, 1926

Types of Audio Amplifiers

HUS far in this series of articles
dealing with amplifiers (which began
in the June, 1926, issue of Rablo
NeEws) we have not considered the
nature of the amplifiers themselves, but have
devoted our attention solely to what ampli-

By SYLUAN HARRIS

An exceptionally valuable article covering the characteristics of all existing forms of audio fre-
quency amplifiers, together with a technical explanation of their opcrations.

drop across the resistance is RI. In other
words if the current is 0.2 ampere and the
resistance is 1,000 ohms, the voltage drop in
the resistance is 0.2 x 1,000, or 200 volts.

It is evident that the voltage drop be-
tween any two points (a, b) on the resistance

In other words we can start out, with a
battery having a voltage V, of 200 volts, and
get any voltage we want by simply moving
the variable contact on the resistance. The
voltage V., would then be related to the orig-
inal voltage V, by

\

/d

J- " N\
a | a_§
] | A ii
C C
Ré
Z
b b b |
+ + [ + L J
B = B= B=
k -T_ 1 FIc2 -=_1 FiGc3 -+ | Fic4
\ a\ . A\ .

Fig. 2.
ance Z in Fig. 3 is considerably less and

f.ers are supposed to do and what they are
supposed #not to do. The present article,
therefore, begins the second part of our
study of amplifiers. We will now consider
the amplifiers in a general manner, indicat-
ing the reasons for the various elements of
which they are composed, and for the sev-
cral circuit arrangements; and we will point
out the extreme similarity of operation in
all the different types.

Surprising as it may scem at first to the
uninitiated reader, we begin the discussion
with what is commonly known as the “poten-
tiometer,” but which, it is recommended by
the Institute of Radio Engineers (Report of
Committce on Standardization for 1926),
should preferably be termed the “voltage
divider.” In accordance with this recom-
mendation, this instrument is so designated
here.

RESISTANCE AND VOLTAGE

The most common form of voltage divider
is illustrated in Fig. 1 as a simple resistance
connected in series with a source of elec-
trical energy. A current, of the value I,
flows through this resistance, which has a
value R, so that by Olw’s law the voltage

An audio amplifier of the resistance-coupled type.

as applied across the resistance c-d (Fig. 4).

R is proportional to the value of the resist-
ance between these two points, with a given
current flowing. In other words, if the re-
sistance between opoints a and b is
half the total resistance of R, then the volt-

h

a

!

_|_ 3 V2
=V R -.———l— d
3P
T P .
L \\Y FIG. 1
N 7

In this simple circuit the current in the re-

sistance R is measured by the ammeter, I. The

variable resistance or ‘voltage divider’” per-

mits the voltage, V2, across C and D to be
varied.

age drop between a and b is half the voltage
drcp across the total resistance R. In the
above example, if the resistance, between a
and b, is 500 ohms, and the current in R is
0.2 ampere, the drop between 2 and b is 0.2
x 500 or 100 volts.

The voltage drop across the resistance R is large.
the potential on the plate of the first tube is consequently higher. The same is true of the grid voltages

The voltage drop across the imped-

T
V'.'— KVI.

There is a very important point that must
not be forgotten, however, and that is that
the circuit to which the terminal points ¢
and d are connected should not take any cur-
rent from the svstem, for the above relation
to hold. If current is taken by a circuit con-
nected to ¢ and d, the voltage relations be-
come more complicated; in any case, how-
ever, the general rule applies, vis., by in-
creasing the resistance between a and b the
voltage delivered by the voltage-divider is
likewise increased.

On the other hand, if the circuit to which

¢ and d are to be connected takes an appre-
ciable amount of current, the voltage drop
will not be as high as if no current at all
.were taken by this circuit. This can be
casily understood by remembering that the
greater the current through the resistance
R, the greater will be the voltage drop be-
tween any two points on it. Any current
taken away from R, therefore will cause
this voltage drop to be lowered.

(Conttinued on page +418)
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The impedance amplifier of Fig. 5 employs also an impedance in the grid circuit. This is superior to a resistance in that high voltages cannot ac-
cumulate on the grid and block the action of the tube. The arrangement of Fig. 6 is the sams as that of Fig. 5 except that both impedances are
on the same core. An “auto transformer’ coupling arrangement is shown in Fig. 7.
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A Unique Nine-Tube Superheterodyne

HE confusion in broadcasting con-

ditions, and the concentration of

many powerful broadcasting stations

in a comparatively small area, in and
about congested cities, will necessitate an
extremely selective receiver.  Within the
building possibilities of an amateur, t.hc
superheterodyne is practically the only cir-
cuit which will satisfy this requirement. The
characteristics of the superheterodyne cir-
cuit are so well known today, that it will
not be necessary to describe here the prin-
ciple of frequency change and cascade ampli-
fication of the intermediate wave.

Most experimenters have found it difficult
to use more than three stages of intermediate
frequency amplification in superheterodyne
circuits. The average receiver of this type
does not comprise more than one tuned stage
and three untuned stage transformers; as
the builder will hardly be able to find trans-
former wunits whose peak amplification
factors will match.

FIVE I.F. TRANSFORMERS
Selectivity without sacrifice .of tone was
the principal thought in the design of the re-
ceiver to be described, which is a successful
attempt to incorporate two tw ed stages of

intermediate frequency in the circuit. It was
found that passing of highly-amplified inter-
mediate-frequency signals through a .second
filter improved seleciivity.

Nevertheless, more than three stages of
intermediate frequency tend to oscillate, and
to higher amplification of long waves will
cause distortion. Intermediate-frequency os-
cillation can be avoided either by shielding,
or placing the units sufficiently apart. How-
ever, an intermediate-frequency transformer
with a sufficiently heavy iron core has a small

By MARK HINDER

A Superheterodyne receiver employing four stages of intermediate-frequency amplification of
special design. The extra stage increases the sensitivity of the set perceptibly.

An interior view of a completed superheterodyne of this design.
The tuning and oscillator condensers can be sesn on

external field; the tuned-stage (air-core)
transformers of this receiver are designed to
be at a right angle to the iron-core transfor-
mers, so that their fields will not interfere
with the latter.

The oscillator of this receiver is of a
very well known type. Regeneration of the
first detector is accomplished by a midget
condenser.  The windings of the oscillator

enmmm

Front view of the receiver.
The two large dials are the

tuning controls. The two
theostat knobs and the
volume control knob line

the lower pa:t of the panel.
Photos by courtesy of High
Frequency Laboratories.

coil are of a special basket-weave type of
very small dimensions, in order to keep its
field as small as possible, and to avoid direct
pickup of local stations. It was carefully
designed for an output suited to the loop
signal-strength. The 116 turns of No. 28
DCS wire will cover the wavelength of
195-575 meters, when tuned by a .0005-z1.
variable condenser. The primary coil of

this oscillator coupler serves as a pickup
coil, and is very closely coupled.
Two filter stages assure extreme sclectiv-

Note the extreme simplicity.
the front panel.

ity for the receiver. The three iron-core
intermediate-frequency transformers are very
broadly tuned. However, it is necessary
that the voltage amplification factor of these
units be uniform, as the four intermediate-
frequency tubes are operated from a com-
mon rheostat. The tuned transformers, of
course, have to be very closely matched. The
primary is tuned with a mica condenser. .
They operate best at a freauency of 37 kilo-
cycles. This is the most favorable for avoid-
ing interference.

AUDIO-FREQUENCY AMPLIFIER

Although the transformer-coupled audio-
frequency amplifiers have suffered criticism
in recent years, this was largely due to some
products with unfavorable frequency charac-
teristics.  Resistance and choke-coil coup-
ling was preferred in many cases. However,
the amplification of two stages of audio-fre-
quency with transformer coupling, using 3:1
ratio transformers, is about 50% higher than
that of three stages of cither resistance or
choke-coil coupling. Besides, the “B” bat-
tery drain is lower.

Regarding uniform amplification of fre-
quencies, it is comparatively simple to design
a transformer with 90% uniformity over the
centire audible waveband. In this receiver a
very small transformer is incorporated, with
the greatest possible number of turns of very
fine wire and a comparatively heavy iron
core of very thin laminations. It is thus
possible to obtain a high primary-and-second-
ary impedance. The capacity effect of the

(Continued on page 444)
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The circuit diagram of this nine-tube superheterodyne, 1%-volt dry-

cell tubes are indicated in the intermediate-frequency amplifier stages; though

201-A tubes may be used, in which case all filaments should be connected in parallel.
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A Sub-Paneled Four-Tube Receiver

NHE ecra in which the home con-
structor thought of a receiving set in
terms of cubic vards of space oc-
cupied by the installation has ended,

fortunately. The sub-panel is one of the
most important of the ideas which brought
it to its close. A sub-panel, mounted
a few inches above the bottom of the cabi-
net, provides mounting room for twice as
many instruments as were possible under
the old methods; and greatly simplifies as
well the problems of arrangement and of
wiring.

Tlns principle of construction has been
employed by the manufacturers of most of
the best sets now on the market commer-
cially. Its use is reflected in all of the
best amatcur installations, as well.

The receiver to be described in this article
was designed primarily with sub-panel con-
struction in mind. The result is unusual
simplicity of assembly, which makes it a
practical task even for the beginner who
never before has attempted to make any
Lkind of apparatus.

The instruments used are of standard
manutacture and can be obtained easily at
any well-stocked store dealing in radio parts.
Coils of standard manufacture also have been
cmployed; but for the experimenter who
wishes to make as much of the set as pos-
sible from raw material, directions will be
given for coils of similar design.

DETAILS FOR THE CONSTRUCTOR

The antenna coupler is wound on a tube
214 inches in diameter and 2% inches long.
The primary counsists of nine turns of Litz
wire, No. 20-38. Spaced at a distance of
half an inch, the secondary is wound with
55 turns of No. 26 D.S.C. wire. Care
should be taken that both coils are wound
in the same direction. The primary and
secondary of the inter-stage transformer are
of the same dimensions and number of turns
as the antenna coupler. But the transformer
carries, in addition, a tickler coil consist-
ing of 30 turns of No. 28 D.S.C. wire on
a tube 1% mches in diameter and 114 inches
long. This tube is mounted on a shaft, con-

vne described in this article.

By HY. BAYER

For the enthusiast who wishes a compact receiver, it would be well if he were to consider the

trolled by a knob on the front panel, and
can be varied 90 degrees.

The sub-panel may be made from any
good insulating panel material; although a
hard-rubber one will be easier to work, as
large holes must be drilled for the sockets
Tt measures 4x1634x7s inches, and is sup-

No. 1 is the 7x18 panel;
tenna coil;

8, suppor tmg br ackets

The sub-panel is used to full advantage.

e ;
— T O = ¥ 18 4

2 and 6, variable condensers; 3 and 5, rheostats; 4, 3-coil tuner;
9, balancing condenser; 10, 11,

and expense of adapters. This feature will
be appreciated by those who wish to have
a set, which can be used at home with
standard tubes and large batteries, but which
can also be used as a portable receiver
with dry cells for the filament and a smaller
size “B” battery.

7, an-
13, and 16, tube sockets, 12

and , A.F. transformers, and 15, 4 x 16% " sub- panel.

ported by brackets of the same material,
2 inches high and 634 inches long. These
may be made at home; but it would hardly
pay, as they can be obtained ready-made for
a very reasonable sum.

The new UX sockets are used, making
it posible to employ either storage-battery
or dry-battery tubes without the bother

T

Four holes, each 134 inches in diameter,
are drilled in the sub-panel to accommodate
the sockets. Their location may be seen
in both of the views. No exact dimensions
for spacing any of the instruments will be
given, as the exact arrangement will depend
upon whether or not each builder uses a

(Continued on page 378)
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The smail verizble condenser in the plate circuit of the first tube is used for balancing in this excellent four-tube receiver.
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Methods of Oscillation Control [n Stabilized

HE control of self-oscillation in radio

receivers has been a serious problem

to radio experimenters and engineers.

As a result of the extensive research
work which has been done, several methods
have been evolved, some meritorious, others
not very good.

s \

TICKLER FEED BACK CIRCUIT

*

FlG. 1

TUNED PLATE
REGENERATIVE

FIG 2

CLOSE-COUPLED R.F. AMPLIFIER

e
|
—k

SN,
FIG 3
-
_—ANWVH‘ —
e
= rd
GRID
G) | RESISTANCE
FIG 4
A _ Ve
Figs. 1, 2 and 3 are conventional circuits

addicted to oscillation. Fig. 4 shows how os-
cillation can be controlled by the use of a vari-
able resistance.

There are two distinct classes of receivers
in which oscillation control is of paramount
importance. The first is the regenerative
type; the second, the tuned-radio-frequency.
0§ these oscillation control is most impera-
tive in the latter class, because there are more
funed-radio-frequency receivers in existence
today than sets of any other type.

Tuned-radio-frequency receivers have been
by far the most popular with manufacturers
as well as with those who build their own.
The reason is that it is possible to contrive
so many various combinations with but few
and simple changes. Again, there are many
different modifications of this type of receiv-
er’; and for the layman to exercise good
choice in the seclection of a receiver, it is
necessary that he should be well versed in the
qualifications and outstanding features of
sach circuit. Thus, in order to understand
thoroughly what factors must be taken into
consideration, the requirements of a receiver
must be clear in one’s mind.

*Chas. Freshman Co., Inc.

- tuning.

Receivers

By LEON L. ADELMAN"

T here are numerous ways of controlling oscillation in a receiving circuit but they are not all
good. Dlost of the existing methods are reviewed in this article. This material should be of

particular interest to the set builder.

REQUIREMENTS OF A RECEIVER

Trirst, the circuit must be of such design
that no matter in what position the tuning
dials may be, there will be no manifestation
of what is commonly known as “squealing,”
or howling noises, that so often upset the
peace.

Second, a high degree of amplification
must be obtained at all wavelengths, and not
at only the lower wavelengths, as with so
many of the ordinary variety of tuned-radio-
frequency receivers.

Third, the quality of reproduction must be
unblemished—true and harmonious tonal
quality should be predominant, and all notes,
overtones and harmonics should be present
in the output of the loud-speaker.

Fig. 17. -
transformer on the rear of the variable con-

Mounting the tuned-radio-frequency

denser provides an absorption factor great

enough to prevent oscillation.

Tourth, the case of tuning, and the corres-
ponding degree of sclectivity or sharpness,
should be in accord with the idea that any
member of the family, from the 6-year-old
to grandfather, should be able to tune in any
station, without the slightest semblance of
trouble.

Tifth, the general appearance as well as
cost of upkeep and replacement must be and
are considered by the prospective purchaser
or builder.

OSCILLATION CONTROL IN REGENER-
ATIVE SETS

Reference to Ifig. 1 shows the common
two-circuit or three-circuit regenerative re-
ceiver, also known as the “tickler-feedback
circuit.” A close study of this circuit re-
veals that the proximity of the tickler coil
to the tuned grid circuit will affect, not only
the volume of an incoming signal, but also
the quality, the selectivity, and the sensitiv-
ity, and to some extent, create a variation in
Unless the tickler coil is of proper
size and construction, these changes are
abrupt and very irregular, and invariably
cause trouble in the reproduction of the sig-
nal. ’

It is necessary, in this tvpe of circuit. to
couple the tickler coil to the grid coil rather
closely at the higher wavelengths and to

www.americanradiohistorv.com

loosen «gradually the coupling as the tuning is
changed for the lower wavelengths. This is
done in order that maximum amplification
may be obtained on the entire band of wave-
lengths from 200 to 575 meters, the broad-
cast band. If the tickler coupling is not
varied, trouble from self-oscillation will oc-
cur and be manifest either as a howl or in
badly distorted music or speech.

In TFig. 2, we have another regenerative
circuit, a bit easier to control, so far as os-
cillation is concerned. This type of receiver
is called the “tuned-plate regenerative cir-
cuit.” It will be seen that, in order to obtain
maximum amplification on all wavelengths,
it will be necessary to vary the condenser in
the plate circuit. With this system a much
finer variation in regeneration can be ob-
tained ; and thus the circuit can be brought
very close to the oscillation point where, as
we all know, maximum amplification can be
obtained. :

A study of Fig. 3 which leads us on into

(Continued on page 410)
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Figs. 5 and 6 show methods of controlling

oscillation with variable resistances; Fig. 7,

by a potentiometer; Fig. 8 by counter E.M.F.;
and Fig. 9, by damping.
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MUST GET TIRESOME

Sticky report from the
New York Sun of June 29:
“ his ears GLUED to
the RECEIVING TUBES'”
Why on earth anybody
should want to listen to
concerts with tubes stuck
to his head is something we
cannot  comprehend,  bhut
maybe he wasn’t listening
at all. Maybe he was try-
ing to get rid of family in-
terference.

Contributed by C. A. Brockaway.

THE ANZAC POWER SUPPLY

Latest war news from the
ﬁirlboum%’ . (AustraligL
rgus of May 27: *In -, £
these circuits both the plate ﬁ?
and the inner grid are con- R -
nected to the positive side & ;f////;r
of the filament FIGHTING Y/ g7
BATTERY.” Forward, me ,,1/“'
brave battery, up and at
that filament! Shoot when
vou see the glow of its
tubes, S
Contributed by
Elias Spicivogel

HERE'S A NEW ONE
An innovation iﬁl clicks,
fYOUR SMIRT 15 SO as set forth hy the Radio
vo TEMTAEARY  Tp7o1id of June 26: It says
"7 that ome should distinguish

o Lo between the pro-
= nounced charging click and
-~ the ouU SHIRT-CIR-
—  CUIT click,” Hey, Ma,

what happened to that old

silk shirt of mine with the

I red, green and yellow
strips? 1 want it for the
blooper.

Contributed by Frank E. Mitchell

WHERE'S YOUR TICKET?

Alarming news from the
Sesquicentennial  City, as
cet forth in the Philadel-
phia Inquirer of June 27:

TWHERE 15 YOUR TICKET 7|
WELL Y CAN'T REGENERATE.
WITHOUY ITIN PHILLY 7 - |

“It uses a CKET feed-
back form of regeneration
.. .Y Whether this_ var-

ety of ticket is that sold by
the speculator or given
away by the Police Dept.
we are not informed. What

is your guess:

Contributed by. 0. Jauss

POOR PUSSY!

Cruelty to animals relat-
ed in the North-IWestern
Daily Mail, Barrow, Eng-
land, of June 22:
tracing ink reproductions
on a CAT SURFACE, by
radio.” We sympathized
with the feline members of
the family when they con.
tributed their whiskers, but
we think that this is carry-
ing the joke too far.

Contributed by
C. 4. Oldroxd

GET BEHIND ME, SATAN!
Devilish data from_ the

Hartford, Conn., Daily G
Times of July 24: “You ﬁ"\_
can sce that in either case . .

the, magnetic FIEND
around these coils of the
TRANSFORMEX is sub-
ject to a high rate of fluc-
wation.” We inquire won-
deringly if the coils of this
instrument have sufficient
resistance to the fiend.
Contributed by
George L. Remond

_ing station and ask for a

THE LATEST GADGET

Announcement from the
Springfield, Mass., Repiib-
lican of May 2: “In prac-
tice you often utilize this
effect by turning up the fil-
ament WHEOSTAT.” Ev-
idently there were thou-
sands of receivers using
these instruments during
the International Tests last
January. Do you remem-
ber! Whee!!

Contributed by
Chas. S. O'Regan

WHERE THE ROARS COME FROM

Healthy wallop from the
Cincinnati  Enquirer of S
June “About 300 per-

o A
sons, including the Crosley [

sales force, will attend this, A -

the fourth of the ANIMAL 3 e
conventions.” We  trust =

that none of the salesmen ocd?

were the refreshments at o =

this uniyue gathering.
Contributed by
Bruce Cline
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PAGE MR. SHUBERT
Possible source of talent
for our stages, as told in
MY SET ACTS LOADED— the

PLEASE RUSH !

July 4 issue of the
i New York Herald-Tribune:

“ if the resistances are
overloaded ACTING will
result.” At the next try-out
for any play we humbly
suggest that a few resis-
tances be overloaded, we
suppose  with ginger ale,
and sce how they comparg
with actors.

Contributcd by

Ernest De Keukelaere

prints in the press we shall be glad to

have you clip them out and send to us.
No RADIOTIC will be accepted unless the
printed original giving the name of the news-
paper or magazine is submitted with date
and page on which it appeared. We will pay
$1.00 for each RADIQTIC accepted and
printed here. A few humorous lines from
each correspondent should accompany each
RADIOTIC. The most humorous ones will
be printed. Address all RADIOQTICS to

Editor RADIOTIC DEPARTMENT,
¢/o Rzdio News.

i

IF you happen to see any humorous mis-

BEAT THIS FOR STRENGTH

In the July issue of

Radio News Magasine there

By appeared an advertisement
& telling how ‘‘an extension

/\"}l cord -will move your speaker

from room to room or to
Y ,¢¢ porch and lawn.” That’s
° ‘what we call some extension
~ - ~——cord. We hope that it
~———__ won't drop the set when it
is staggering down the front
~——- steps to the lawn,
Contributed by
Wm. B. Taylor

WITH FITFUL KEROSENE

Another source of rev-
enue for Socony is seen in
this discovery reported by
the New York Telegram
Radio section of June 26:
“In the recently exploited
A.C. tubes the filament has
given away to, or, rather,
has become an OIL heater
coil.” Instead of rigging
up an eliminator, all we
have to do is go to the fill-

quart of oil. P
Contributed by A. Jacob

www.americanradiohistorv.com

ADDITION TO THE DAILY DOZEN

On July 9 the Boston
Post ran this health item:
“‘—this type of flicker is
apt to be of the long-period
type and explains the type
where you have TO- HOP
Ul AND DOWN to keep
the volume where you want
it.” This is not the flicker
we would recommend to
the tired business man,

Contributed by
A, Israel

DX AXLES FOR FORDS

A new use for that long
distance receiver as di-
vulged in an advertisement
in the Denver Post of July
18: “Want distance radio
set for rear Ford axles.”
It is questionable whether
distance radio axles could
hold all speeds and reverse
without any fading.

Contributed by
Carl C. Bubenser

AS IT’S DONE IN ENGLAND
Startling item from
Wireless Magasine, Lon-
vy S don, of July 10: “At last.
i ﬁ'\-g)(if/ 60-volt batteries 21/ each.
WP " CHARGE YOURSELF,
W/ 22 A~ NOELECTRICITY
f & NEEDED, just acid.” We
can not see the advantage
of filling oneself with acid
and we also wonder

whether the first charge of
21/ would bhe the last.
Contributed by
Leslie Goldberg

IT’S SO EASY

advertisement §

Pressing
i the Chicago Tribune of

July 21: “Five-tube At-
water Kent radio in TWO
TUBE walnut console
$100.” From our research
department we have the in-
formation that a hydraulic |
press is used with a pres- |
sure of 5467314 tons to |
do this little trick. &
. Contributed by
Dvr. Franklin 1V, Otto

HAND IT BACK TO THE BROADCASTERS

Novel combination de-
scribed on page 56 of the
Standard Radio Company’s
catalog for 1926. In speak-
ing of a receiver it says:
“The new “D” coil with
which it is equipped is 2
tuned radio TRANSMIT-
TER mounted on the same
shaft of the condenser.”
Tell it to the boys at the
stations.

Countributed by
F. Danicls

THEY’'RE TOASTED!

In the June issue of the .
Radio Review and Call S’ZPCRT'O\'ieRfB'
Book we ind mention made 2
of “the GRILL COIL of
the oscillator.” We assume
that when the radio waves
meander into the antenna
that they have to be broiled
before they are any use to
the rest of the amplifiers,
Got any dope on this?
Contributed by *
Sam Murtin
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VERY month RADIO NEWS presents in this convenient form a selection of circuit diagrams, with constructional and other data, on standard hook-ups.

which the editors have tried and found-to give excellent results.
selected to cover the complete range of radio apparatus, from the simplest to the largest and most complicated.
and information should be addressed to the I WANT TO KNOW Department of RADIO NEWS.

tion which requires a reply by letter.)

ETRTATRTRIFIR TN TR L I FIPITREIT TR

Every radic experimenter should preserve these for their reference value, as they are

Requests for special or additional advice

(A charge of 25 cents is made for answering each ques-

Handy Reference Data for the Experimenter

A REMARKABLE FIVE-TUBE SET

Circuit No. 184. This is the diagram
of a very efficient five-tube set, using
what are commonly known as “figure-of-
cight coils.” Another distinct feature of
this recciver is that operation on a loop
or with aerial and ground is entirely pos- .
sible. The simplicity of the arrangements
and wiring is obvious from the figure,
and it is casy to construct.

Oscillation is controlled by means of a
non-inductive  variable resistance, as
shown, with a range from zero to 700 000
ohms.

The coils may be wound in a self-sup-
porting 1aanner, the turns being held to-
gether by celluloid which is supplied in
liquid form, or ou pairs of 2%-inch insu-
Jating tubes. Each unit consists of two
cyvlindrical coils, the turns of whicl are
wound from one to the other and back,
crossing i the centre at each turn, so
that they are thus united. Half of the
wire is wound on each form, so that two
are needed to constitute one primary-
and-secondary winding. The primaries
consist of a total number of 18 turns,
and the secondaries of 76 each; or 9 and
38 turns on each form.

In addition to the three R. F. trans-
fornmers, described above, there are need-
ed for this receiver:

1 Composition Panel,
baseboard, 814x23;
Variahle Condensers, .00035-¢f., S.L.F.;
and clockwise vernier dials;

Vacuum Tubes and Sockets;

A.F. Transformers 2:1 ratio;

Grid Condenser, .00025-uf., with mount-

7x24 inches, and

[3)

— B

ing and 3-megohm Grid Leak;
Fixed Condensers, one .001-uf,
uf;

1 Rheostat 6-ohm;

1 Variable RCS!Std]lCG 0-200,000-0hm;

N

one .5-
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The Regenerative Interflex simplified. The filament control jack's are omitted, and a single-circuit
jack is connected directly to the final output, A filament switch turns the tubes on or off.

1 S.C. Jack and one S.-T.-S.-P. Switch;
8 Binding Posts, Buswire, Spaghetti, etc.

With an aerial and lead-in which
should have a combined length of 75 to
100 feet, plug in the loud speaker and turn
the rheostat and high-resistance controls
almost completely to the right. Turn the
dials, kecping them in step, until a sta-
tion whistle is picked up. Then turn
back the high-resistance control to the
left until the whistle stops, and adjust
all condenser dials until the station comes
in best. Log these readings for future
reference. After you have the set thor-
oughly logged and are familiar with its
tuning, you need never make it whistle.
You then have hut to set the dials to the

For loop operation, connect the two out-
side terminals of the loop to the ground
and loop binding posts of the set, from
which the aerial and ground have already
been disconnected. Open the loop switch
so that the first or antenna coil is dis-
connected, and the first condenser is tun-
ing the loop instead. This dial will, of
course, have a somewhat different set-
ting for a given station than when the
aerial is in use; but the second and third
dials will show the same readings as
before.

The loop must, of course, he pointed
approximately toward the station desired,
some variation being occasioned at times

proper readings and turn the volume from the exact compass point; and in
knob until the reception is at its best. tuning out an interfering station, the di-
-
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1
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A standard 5-tube tuned-R.F. receiver, employing the “figure-8 type of inductance.

Y J3'160HM5
: o a

A~ At B-

supply controls the oscillations within the receiver.
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B+45 B+30

A variable resistance, connected in series with the R.F, “B--”
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150HMS

AFT.

A simple small receiver
that has both the desir-
able features of selectivity
and quality. The output
of this receiver is suffi-
cient to fill a room, al-
though if greater volume
is desired a one-step au-
dio amplifier can be con-

150HMS

veniently connected.

il

370
-'é Ct
71.0005
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L
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rection of the loop must be varied care-
fully. More careful adjustment of the
dials is necessary when tuning the set
with the loop.

A SPECIAL REGENERATIVE
INTERFLEX RECEIVER

‘Circuit No. 185. Rapro NEws has re-
ceived numerous requests for a three-tube
Regenerative Interflex circuit diagram 1n
which the filament-control jacks are omit-
ted. The filament-control jacks, it is claim-
ed, complicate the construction and wiring of
the receiver, and sometimes their incorrect
use results in burnt-out tubes, Herewith
is presented the standard Regenerative Inter-
flex circuit, from which we have eliminated
the filament-control units and substituted in
their place an ordinary filament switch.

The constructional data for the three-
circuit Flexo-Coupler are as follows:

P has 8 turns No. 22 DCC wire on a
3-inch tube.

S has 42 turns No. 22 DCC wire
wound on the same tube with P, but ¥2-inch
away.

T is an ordinary 25-turn honeycomb coil.

More complete specifications in detail will
be found in the article entitled, “The Regen-
erative Interflex Receiver,” published in the
Trecember, 1925 issue of Rapio NEws, or in
the Rapro News Amateur’s Handibook, vol,
2.

EXPERIMENTER'S TWO-TUBE
RECEIVER

Circuit No. 186. An unusually selec-
tive two-tube receiver employing a stage of
tuned-radio-frequency amplification, crystal-
detector rectification, and a stage of audio-
frequency amplification, all of which are
combined in a novel manner, serves to pro-
duce a combination for the experimenter,
which will prove most satisfactory as re-

gards both selectivity, clarity, and volume,
considering the number of tubes employed.

Inductance L-1 consists of 45 turns of No.
22 DCC or DSC wire wound on a
3-inch form. The coil may be of either the
tapped or fixed variety. LI taps are desired,
then the tens and umits system may be
cmployed; i.c., a tap taken off every tenth
turn for the first forty turns, and a tap
taken off every turn after the fortieth, (for
the next five turns). The variable con-
densers are .0005-#f, The audio-irequency
transformer should have a step-up ratio of
approximately five-to-one. The crystal de-
tector may be either carborundum or galena.
Carborundum will be found slightly more
stable in actual operation.” Best results will
be obtained when vacuum tubes of the stor-
age-hattery type (201-A or 301-A) are em-
ployed. The values of the rheostats indicated
on the schematic diagram are for such
tubes. C 3 is an .001-pf. fixed condenser.
L 2 is constructed exactly like L. 1.

Varying the capacity of C 1 serves to
tune in different wavelengths or stations.
C 2 is more of a volume control, although it
helps in the selection ol a station. If too
violent regeneration, or whistling and
“squealing” as the layman calls it, is ob-
tained, then the plate voltage or “B” battery
should be reduced. The correct working
voltage will be found somewhere in the
neighborhood of 6734 to 90.

A SIMPLIFIED RADIO RECEIVER

Circuit No. 187. The obvious advan-
tage of resistance-coupled amplifiers is extra-
ordinary quality or distortionless amplifica-
tion, and the reasons for it need not be ex-
plained in detail. Numerous articles on this
method which completely cover the subject
may be found in the last few issues of Rapio
NEws. All circuit constructors must be
aware of the superiority of this method of
amplification over the transformer-coupling
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method, in regard to quality of reproduction,
The usual hiss or roar, which distorts recep-
tion and which is so often found in the
ordinary amplifier, is always lacking in a
perfectly-designed and constructed resistance- -
coupling unit. i

This particular circuit is that of a novel:
five-tube recciver employing a stage of tuned-
radio-frequency amplification to obtain se-
lectivity, and four stages of resistance-coup-
led radio-frequency amplification. A switch-
ing system is incorporated for regenerative
purposes. This serves as a volume control,
and increases or decreases the receptivity of
a recciver.

The following are the parts necessary for
the construction of this set:

1 Variocoupler;

1 .0005-#f Variable Condenser,
preferably of the
type;

1 .0001-#f. Variable Condenser (C 4) ;

3 .0001-#f. Fixed Condenser (C 2);

1 .00025-#f. Fixed Condensers, (C 3):

4 Resistances, 50,000 ohms each (R 1):

4 Resistances, 100,000 ohms each (R 2);

1 .001-pf. Fixed condenser (C 35);

2 Switch levers;

1 7x18 panel;

10 Taps;

4 Switch stops;

5 Rheostats, 15-ohm if the 201-A or
301-A tubes are to be employed.

Honeycomb coils may be substituted for
the variable coupler, a double-honeycomb
coil mounting being employed for this type
of coil. If this feature is used then a wave-
length range of from 100 to 25,000 meters
may be covered. Changing the values of
the coils employed in the primary and second-
ary circuits, is all that is necessary. The
values of the resistances and condensers in

(C 1)

straight-line-irequency

the resistance-coupled stages remain the
same over the entire wavelength range. Ap-
proximately 150 volts “B” battery and

storage-battery type tubes are required to
obtain maximum efficiency.

Should loud-speaker reception be desired,
a three-stage resistance-coupled audio ampli-
fier is recommended, with a power tube in
the last audio stage. A UX-112 may be
satisfactorily employed for this purpose, in
which case 135 to 150 volts will be found
sufficient plate voltage for the entire re-
ceiver. Approximately 9 volts “C” battery,
for the last audio stage only, will be found
to give the most efficient results, and clari-
fied reception.

The 201-A or 301-A type of tubes arc
recommended for the other stages, with the
possible exception of the last tube illus-
trated in this diagram. A UX 200-A or
CX 300-A will be best suited for detection
purposes.
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This particular type of circuir may be constructed by those desirous o
for their ability to amplify without in any way contributing to th
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f reception that is free from noises. Resistance-coupled amplifiers are known

g B

e disturbance created by ‘‘atmospherics.’
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BATTERY INSTALLATION FOR
EXPERIMENTAL WORK

It is nothing short of a nuisance to have

the "A", “B" and “C"” batteries strung out
on top of the table on which vou do your
experimental work., They get in the way;
and being where they are, which may he on
the left side of the tahle one evening and the
right side the next. they are apt to be short-
circuited by mistake.

-E:?t {_‘.‘?I

._:"\ hE' ¥ }
; ! |'I'|'|l|[|||l," { |

A simpie and effective battery-connector ar-

rangement for  experimental work. The

wecights on pulleys underncath the table keep
the wires down when not in use.

The idea of placing them on the shelf
under the tahle appealed very much to the
writer so he went about determining just how
practical it would be. The experiment end-
ed up by boring small holes through the
rear of the table and running flexible leads
from the batteries up through them. The
clips on the ends of the leads prevent the
wires from dropping through the holes, in
addition to serving their usual purpose. In
front of each hole is marked the nature of
the lead coming through it and the respective
voltage.

Later on the writer instituted a system of
weights and pulleys, as shown in the accom-
panying sketch, so that when he has finished
with a lead it will snap bacic out of the way.

Contributid by Janes Stimson.

A METAL BASEBOARD WHICH
SIMPLIFIES WIRING

It is of the utmost importance nowadays to
have the wiring in a recewver as simple as
possible, if the best of results are to be had.
Trurthermore. the less the amount of actual
wire employed the better.

2 ATB-CONNECTIONS 1ot ~ = -
i i

Bt
©

® B+ CONNECTIONS
o .

A three section metal baseboard that takes care

of the common “A’ and “B" connections.

Connections to the ms=tal 2re best made with
boits.

The layout of apparatus and wiring can be
greatly simplified by using a sectional metal
baseboard as shown in the accompanying
sketch.

Obtain a piece of copper or brass sheeting
of the correct dimensions for the set you are
to build and cut it into three sections, mak-
ing two of them about one inch wide; the
third or center scction will probably then be
4 or 5 inches wide. Now procure three
pieces of insulating material, thick enough
to provide sturdiness and 1%-inch longer than
the mectal baseboard is wide. The metal
sheets should be fastened to these insulating
strips and ¥4-inch spacing left between each.

The apparatus is mounted on the center
metal section.

All the “A+4" and “B—" connections are
made to the metal scction to the rear, “A—"
connections to the center section, and the
“B+" connections to the front section of
metal.

With this arrangement. it is possible, by the
proper layout of apparatus. to have very
short leads and at the same time actually
provide a better path for the currents.

It is best to employ insulated wire in con-
nection with this baseboard, so that there is
no chance of a short circuit.

Contributed by Robert M. Anderson.

JOINING BUSBAR LEADS TO
TERMINAL SHAFTS

Some fans will have found it difficult to
make a neat and strong joint when soldering
busbhar leads to terminal shafts. The bushar
should be centercd on the stem end (A);
but it is difficult to hold it stcady in that

TERMINAL SHAFT ¥

E SOLDERED
METHOD USUALLY ]
ADOPTED =L
A BUSBAR

.-UPPER PART OF
TERMINAL

ENLARGED

END OF BUSBAR | SECTION
LIES IN GROOVE
FILED IN END
OF TERMINAL 7 SOLDE
SHAF T B R""¢

A much better connection to a terminal screw
can be made by filing a groove, as shown, and
soldering the bus-bar into it.

position while manipulating the soldering
iron with the other hand.

The following method makes it, however,
quite simple, and incidentally, greatly in-
crcases the strength of the joint. The end
of the terminal shaft is filed down, at the
center, with a thin file. used narrow edge

R TRt

All published Wrinkles, not winning
prizes, will be paid for at the rate of two
dollars each.

The next list of prize winners will be pub-
lished in the November issue.

T,

i
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on (B). The depth of the groove may be
about 1/16 of an inch; the thickness of the
file should be about the same as the thick-
ness of the busbar.

The shallow groove locates the busbar
definitely and the finished joint will be quit:
flush.  The solder will now bind the bushar
to the shaft on three sides (C): and even
a severe strain will not break this type of
joint,

Contributed by C. A. Oldroxd.

CHEAP AND EFFICIENT GRID
CONDENSER
Since the capacity of a grid condenser is

very small, it is a simple matter to malke
one at home from almost any material avail-

WIRE SOLDERED TO TUBE

7
CLOSELY WOUND INSULATED WIRE

A simple grid condenser, composed of a cop-
per or brass tube wound with insulated wire.
‘The tube forms one plate, the wire the other.

able. Two copper or aluminum plates,
mounted very close to each other, form a
condenser of sufficient capacity to be used in
the grid circuit of a vacuum-tube detector.
However, one of the simplest types can
be made from a section of brass tubing,
about 1)4 inches long, closely wound with
No. 24 or 26 insulated wire. The tube acts
as one plate of the condenser, the closel -
wound wire as the other: while the insuli.-
tion functions as the diclectric. A condenser
of this type is shown in the accompuanying
illustration. Care must he taken that the
wire does not come in dircct contact with
the tube; be sure the insulaton on the wire
is perfect before winding it on the tube.
Contributed by Edmund C. IV oodard.

WHEN WINDING COILS

When winding coils and using silk or cot-
ton-covered wire which has heen bought on
reels, it will often be found that it is not
an easy matter to stop the wire from kink-
ing, and also make it run smoothly on to the
former with an even tension.

The little device shown in the accompany-
ing sketch makes matters easy and a very
necat result can be obtained.

The porcelain pulleys are of the ordinary

(Cont'vued on page 416)

This device not only keeps the wire taut while
winding, but also straightens it.
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they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an independent organization, with the improvement of radio appar-

RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test. It does not matter whether or not

atus as its aim.

Address all communications and all parcels to RADIO NEWS LABORATORIES, 53 Park Place, New York City.

If, after being tested, the instruments submitted prove to be built according to modern radio engineering practice, they will each be
awarded a certificate of merit, and a ““write-up’’ such as those given below will appear in this department of RADIO NEWS,
the Laboratory tests, it will be returned to the manufacturer with suggestions for improvements,
pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and electrical construction is described.
the service of the RADIO NEWS LABORATORIES is free to all manufacturers whether they
t.sted be forwarded prepaid, otherwise they cannot be accepted by the Laboratories.
for manufacturers, as heretofore, free of charge.

If the apparatus does not pass

No “write-ups” sent by manufacturers are published on these

Inasmuch as

are advertisers or not, it is necessary that all goods to be
d Apparatus ready for the market or already on the market will be tested
Apparatus in process of development will be tested at a charge of $2.00 per hour required to do the work.

VARIABLE CONDENSER

The variable condenser shown was
submitted to the Rapro NEws Lanor-
ATORIES for test, by the Wirt Com-
pany, Philadelphia, Pa., and found

to be of very good construction. It
has a maximum capacity of .00035-

MfA\VARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1441.
TOROIDAL COIL

The coil shown was submitted to
the Rapio News LasoraTories for
test, by the Russell Fraser Wire Co..
Maspeth. Long Island, N. Y. It has
a toroidal winding aud therefore, a

consequent lower distributed capac-
itv. These inductances are adapt-
able to any type of tuned-radio-fre-
quency circuit.

t
AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1494

UNIVERSAL SOCKET

The universal socket shown wwas
submitted to the Rapio NEws Lapo-
ratorits for test, by the XKlosner
Radio Corp., 1022 E, 178th St., New
York City. It is designed to take all

present types of UNX vacuum tubes,
and has been found to be of very
good construction.

AWARDED THE RADIO NEWS
LABORATORIES CERTITFICATE
OT MERIT NO. 1429,

GLASTOR RESISTANCE
UNIT

The resistance unit shown_ was
submitted to the Rapio News Laso-
RATORTES for test. by the Daven Ra-
dio Corp.. Newark, N. T. The effec-
tive element is a metallic substance

which is fused into a glass rod. The
resistance value was found to bhe
very accurate and free from any va-
riation.

AWARDED THE RADIO NEWS
TLABORATORIES CERTIFICATE
OF MBRIT NO. 1473,
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VACUUM TUBE

The vacuum tube shown was sub-
mitted to the Rapio NEws Lapora-
ToriEs for test, by the Myers Radio
Tube Corp., 1890 FEast 40 Street,
Cleveland, Ohio. It is of the high-
« type. It was found to be excellent
both as detector and amplifier. It is
particularly adaptable to audio ami-
plifiers of the resistance- and im-
pedance-coupled type.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1495,

CRYSTAL SET AND HEAD-

PHONES

The set and headphones shown
were submitted to the Rapio NEws

_ Laporatories for test, by the

TLorenz A.-G., Berlin—Tempelhof—
Lorenzweg, Germany. It is found to
be very efficient. The set employs
a semi-adjustable crystal detector and
inductance coil, and a small compres-
sion-type variable condenser, Small
jacks are provided in the side of the
case for two pairs of headphones.

AWARDED THE RADIO NEWS
TABORATORIES CERTIFICATE
OF MERIT NO. 1475,

RESISTOR UNIT
The resistor unit shown was sub-
mitted to the Rabpro News Lasoraro-
ries for test, by Arthur H. Lynch,

Inc.,, Fisk Building, Broadway and
57th Street, New York City. These
resistors, which employ a metallic
substance as an element. were found
to be very accurate and impervious
to climatic conditions. These units
come in various resistance values.

AWARDED THE RADIO NEWS
T.ABORATORIES CERTIFICATE
Or MERIT NO. 1427.

SOUND-ABSORBENT PAD

The sound-absorbent pad shown
was submitted to the Rapio NEWS

T.ARORATORIES for test, by the Wood
Conversion Co., Cloguet, Minn. The
pad shown lerewith is made of bal-
sam wool and will effectively damp
any mechanical vibration, when plac-
ed underneath a radio set or a loud
speaker.

AWARDED THE RADIO NEWS
LABORATORIES CERTITICATE
OF MERIT NO. 1471.

RADIO LAMP AND LOUD
SPEAKER
This combination electric lamp and
horn loud speaker was submitted to
the Rapro NEews LaporaTorIEs for

test, by the Faries Mfg. Co., Decatur,
111. It is very attractive in appearance
and has fine tonal qualities,
AWARDED THE RADIOQ NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1368.
GEM-JAC
The Gem-Jac shown was submitted
to the Rapio NeEws Lasoratorirs for
test, by the Chicago Telephone Sup-
ply ‘Co., Elkhart, Ind. This small
jack is of original construction, and

takes up very little space behind the
panel.

AWARDED THE RADIOQO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1478.

FIXED CONDENSER

The fixed condenser shown was
submitted to the Rapio NeEws Las-
orATORTES for test, by the - Tobe-

Deutschmann Cornhill,

Company,
Boston, Mass. It is designed for
use in “B” Dbattery eliminator cir-
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cuits, and will stand excessively high
voltages. The capacity is 4-uf.

AWARDED THE RADIONEWS
LABORATORIES CERTIFICATE
OF MERIT No. 1467.

POWER-AMPLIFIER TUBE

The tube s_hown was submitted to
the Rapro News Laporatories for

test, by the Van Horue Company.
TFranklin, Ohio. This tube passed
all tests. It is provided with four
binding posts, so that it can be placed
in the last-stage amplifier of any set
without the necessity of changing any
of the wiring.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1337.

DRY-CELL “B” BATTERY

The batteryvsho\\'n was submitted
to the Rapro NEws Lasoratories for
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test, by Wireless Dry Cells. Ltd.,
Niagara Falls, N. Y. This 43-volt
“B’" battery was found to be madc
of excellent materials, and tests
proved it to have a long life.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1452.

VARIABLE CONDENSER

The variable condenser shown
was submitted to the Rapio NEws
LABORATORIES for test, by the Paceut
Flectric Company, 91 Seventh Ave..
New York City. This variable con-
denser is of the straight-line-frc-

e

quency type; its mechanical andl
electrical design is very good.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1323.
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DRY-CELL “B” BATTERY

The dry-cell “B” battery <hown
was submitted to the Rapio News

LaBoraTories for test, by the Stand-
ard Electric Novelty Company, 19
Bond Street, New York City. It was
found to be made of very good ma-
terial and to have a long life. It is
«f the 45-volt type.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1474.

VACUUM TUBE

The vacuum tube shown was sub-
mitted to the Rapio News Larora-
J0R1ES for test, by the Van Horne
Coempany.  Franklin, Ohio. This

wbe was found to have exception-
ally good characteristics, and stood
up well under all tests.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1337.

VACUUM TUBE

The vacuum tube shown was sub-
mitted to the Rablo Nrws Lasora-

ToRIES for test, by the Van Horne
Co., Franklin, Ohio. The tube has a
~plit base, with a sponge-rubber ring
interposed, which effectively absorhs
mechanical vibrations. The tube can
be used either as a detector or an
amplifier.

AWARDED THE RADIOQ NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1500.

DOUBLE-DUTY BATTERY
CHARGER
The double-duty battery charger
shown was submitted to the Rabpio
News LasoraTories for test by the
Acme Electric and Manufacturing
Company, 1444 Hamilton Avenue,

Cleveland, Ohio. This charger cmi-
ploys a large rectitier tube and can be
used for charging storage ‘A" or
“B” batteries.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1445,

JACK SWITCH

The Jack Switch shown, submit-
ted to the Rapto NEwWS LABORATOR-
1es for test, by the Bono Mfg. Co.,
426 'S. Clinton St.. Chicago, Il.,
provides a convenient means for
switching from one to another stage
of  audio-frequency  amplification.
The telephone plug is inscerted in a
hole through the center of the con-
trol knob. This device passed all
tests satis[actorily.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT XNO. 1517.

“B” ELIMINATOR AND
POWER AMPLIFIER
The *B” Eliminator and power
amplitier shown, submitted to the
Raptoc News LamoraTories for test,
by the General Radio Co.. 11 Wind-
sor St., Cambridge, Mass, comes
in kit form. Aside from the single
stage of power amplification, the
climinator unit is capable of supply-
ing "B current for all of the tubes
in the set with which it is -used.
This device passed all tests satis-
factorily.
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AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1505.

TRICKLE CHARGER

The “Konite Recti-Trickler” or
Trickle Charger shown, submitted
to the Rapro NEws LABORATORIES
for test, by the Kounite Corp.. 25-27
West Broadway. New York City,
is a comparatively new form of rec-
tifying device; no tube is employed.
It proved to he satisfactory on test.
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AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1522,

AUDIO-FREQUENCY TRANS-
FORMER

The Audio-Frequency Transform-
¢r shown. submitted to the Rapio

rifd .
i_h%!.- ;

NeEws LaBoraToriks for test, by Sil-
ver-Marshall, Inc., 110 South Wa-
bash Ave., Chicago, Ill.. employs a
heavy iron core and ‘high-imped-
ance windings. It gave excellent
results on test.

AWARDED THE RADIO NEWS
LABORATORIES C(ERTIFICATE
OF MERIT NO. 1518,

PLUG-IN “B” ELIMINATOR

The “B’ FEliminator shown, suh-
mitted to the Rapro NEws LaBora-
TorIES for test, by Silver-Marshall,
Inc., 110 South Wabash Ave.. Chi-
cago, Ill, cemes in kit form. It

is designed for use with a Raytheon
tube; the voltage range is from
zero to 300. It gave excellent re-

sults on test and was found to pass
no hum.

AWARDED THE RADJIO NEWS
LLABORATORIES CERTIFICATE
OF MERIT XNO. 1519.

TAPPED INDUCTANCE

This tapped inductance. submitted
10 the Rapio News Lanoratories for
test, by the (Remler) Gray & Dan-
felson Mfg, Co.. 260 First St., San

Francisco. Cal., is designed for use
in the Infradyne circuit. It was
found to be of excellent construction.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT XNo. 1573.

SOCKET
The Socket shown, submitted to
the Rapio NEws Laporartories for
test, by the Insulating Company of

_.merica, Inc.,, 59 Warren Street,
New York City, is very simple in
construction and consists primarily
of the four prongs which can easily
he riveted into holes in a sub-base.
The mechanical construction was
found to be excellent.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT XNO. 1520.

RADIO JACK

The Radio Short Jack shown,
submitted to the Ripro News Las-

(e
e
&

pg

ORATORIES for test, hy the Carter
Radio Co.. 300 S. Racine Ave., Chi-
cago. Ill., is of unigue construction
and takes but little space behind the
panel of a radio set. The mechani-
cal and electrical construction is ex-
cellent. This jack is supplied in all
standard types.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1545,

AUDIO-FREQUENCY AMPLI-
FIER

The “Tru-Phonic” Audio-Frequen-

cv Amplifier, submitted to the Rapio

NEws LaBORATORIES for test, by the

Alden Mifg. Co, 32 Willow St.,
Springfield, Mass.,, is a unit as
shown., comprising three stages of
zudio-frequency  amplification  em-
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ploying a new form of coupling sys-
tem. The unit can be attached to
any form of radio set. It gave ex-
cellent results on test.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1548.

FACE PLATE

The Face Plate shown, submit-
ted to the Rapio NeEws LABORATOR-

1Es {or test, by the Alden Mfg. Cao,
52 Willow St., Springfield, Mass.,
is to he used in conjunction with
the “Na-Ald” triple-condenser un‘t.
It is easily attached to the radin-
receiver panel.

AWARDED THE RADIO NEWS

LABORATORIES CERTIFICATE
OF MERIT NO. 1549.
TIP JACK

The Tip Jack shown, submitted
to the Rapio NEws LaporaToriks for
test, by the Carter Radio Co., 300

S. Racine Ave., Chicago, IlL, can
be easily mounted on the panel of
any radio set. Tt is designed to take
the cord tips of any type of head-
phone or loud-speaker.

AWARDED THE RADIO NEW 3
LABORATORIES CERTIFICATE
OF MERIT NO. 1547.

FIXED RESISTANCE

The fixed resistance shown, sub-
mitted to the Rapro NEws LaBora-
Tor1ES for test, by the Tobhe-
Deutschmann  Co., Cornhill, Bostan,
Mass., employs a mctallic composi-

_ L

tion enclosed within an evacuated
tube, so that it canunot be affected
by .climatic conditions; it comes in
all standard resistance values.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1506.

CAGE ANTENNA AND
GROUND
The Cage Antenna and Ground
shown, submitted to the Rapio News

LasoraTories for test, by the Radio-
Kraft Mfg. Co.. 503 . W. Braun

Bldg., Main St., at Pico, Los An-
geles, Calif.,, comes as a complete
assembly. A good grade of stranded
copper wire is emploved, together
with copper hoops which space the
wires.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1543.-
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By “BILL” SCHUDT, Jr.

E bad just moved into the new
house, and it was a bright warm
Saturday afternoon. I was busily
engaged in erecting a mast in the
back yard to support my thirty-foot antenna,

I had gone as far as placing a few guy
wires when a rather enthusiastic voice joy-
ously remarked:

“Oh, are you putting up an aerial?”

“Yeah,” T replied, “who told you?” Hav-
ing fastened the third guy securely I turned
to view my new acquaintance.

He was a dear hoy, for all the world like
T—lllarold Lloyd—shell-rimmed eyeglasses and
all.

Ividently my short, if not curt, reply
took him by surprise, for he hesitated mo-
mentarily hefore replying in a meeker tone:

“No one told me. I have a radio, too!
In fact T may be able to give you a few
tips on just the correct methods to pursue in
putting up that aerial. T've been experi-
menting with the new science for a long
time now. ILet's see; it must he pretty
nearly two years since I huilt my first set.”

I eved him rather suspiciously and thought
to myself that at least I was going to have
a lot of fun with this “expert” giving me
“hinds for heginners.”

“Oh T vreplied, “That is, indeed, very

“Oh, are you
putting up an
aerial 27 i

“Yeah I re-
plied, “who told
vou?”

_—
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kind of you. Know anything about Hertz
antennas ?”’

“Why-er, no I don’t. The 100-foot kind
is the best though,” he stammered.

Tour more guys having Dbeen properly
placed, T procceded to measure off the
proper length for my aerial—when my newly
acquired assistaunt politely told me that if I
dide’t make that aerial a good bit longer I
would’t be able to get much distance.

“In fact,” he continued, “anybody will tell
you that and I can prove it to you.”

I really don’t know why the warm weather
affects me, hut it does, and it was acting
unusually well on this day for I had stood
this bird’s lingo long enoungh.

“Say, listen, ‘Big Boy.’ Before you go
any further with this aerial job I want to
make a few things more than clear to you.
Ifirst, this aerial 1s for a transmitter. The
trapsmitter will operate on forty meters. I'm
not going to, nor do I want, to receive dis-
{ance or any music whatsoever on it. Fur-
thermore I'm one of those terrible people
you read about, an AMATLEUR!” 1 was
yelling at him now aud he was listening to
every word with marked interest, so I con-
tinued:  “And, if you think you can help
me, ¢mon up to the shack and hitch the
‘soup jars’ together so we'll have a nice
peep-peep note when we get on the air.”

“An Amatcur?” he howls at me, “and
youw've got a transmitting set too? You
know, I've always wanted to see a sending
set.”

“Well, hike up a coupla flights of stairs
with me and you can sce all the transmit-
ting stuff that yours truly has collected since
the advent of the jumping-flivver spark coil.”

By this time I had all of the guys tight-
ened and the aerial in place and was on niy
way toward the house. My friend remained
in the rear aud suddenly bursts forth with
an Indian sort of howl: “Hey, aren’'t you
going to put up more wire than that? That
thing doesn’t look to me as if it would work.”

“Well, maybe it won’t,” I said cynically:
“Come on in and we’ll sec.”

As T opened the door of the shack he im-
mediately darted into the room ahcad of me,
as though after a million dollars. Getting
to the center of the room he stopped short,
and with a disappointed look in his eyes,
demanded impatiently:

“Where's the sending set?”

“Right there to the left of that big switch,”
I remarked casually: “See the two induc-
tances?”

“What, that mess of apparatus is a send-
ing set?”’ says my “pal:” “Why my super-
heterodyne is much larger.”

“Really I 1 replied: “Well that’s gonna
be awfully tough on my grandchildren.
Whether you believe it or not, that mess, or
conglomeration of junk that you see held to-
octher with an occasional wire here and
there is My Transmitter!”

“Oh, I believe you, all right, but I expected
to see a real transmitter” he mutters.

(Continued on page 394)
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HIS Department is conducted for the benefit of our Radio Experimenters.

Conductfed by Joserh Bernsley

publish only such matter as is of sufficient interest to all.

1. This Department cannot answer more than three questions for each correspondc;nt. ) 1es€
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink.
3. Sketches, diagrams, etc., must be on separate sheets. A
4, Our Editors will be glad to answer any letter, at the rate of 25¢c. for each question.
lations, patent research, etc., a special charge will be made.
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We shall be glad to answer here questions for the benefit of all, but we can

Please make these questions brief.

No attention paid to penciled matter.

This Department does not answer questions by mail free of charge. L.
If, however, questions entail considerable research work, intricate calcu-
Before we answer such questions, correspondents will be informed as to the price charge.

Mr. Bernsley answers radio questions from WRNY every Thursday at 8:15 P. M.

SHRBRE W

o

The I Want to Know Department can not
undertake to supply picture diagrams of cir- =
cuits; the schematic diagrams, which are =
standard in their use of symbols, are made =
as plain as possible and full information is
given with them. When a picture diagram
of a given circuit is available elsewhere, we
will supply this information on request.

Rt

THE ARKAY RECEIVER
(Q. 2183). Mr. L. K. Riley, Geneva,

asks as follows:

1. A friend of mine is obtaining wonderful
reccption with a small four-tube receiver, which
he says is termed the “Arkay” receiver, and which
was described in some radio section of a newspaper.
I wonder if you can furnish me with any data

N. Y.,

or information concerning the construction and
wiring diagram of this receiver? 1 am very much
interested, due to its high efficiency. and would

like to construct one similar to that of my friend.

A. 1. The Arkay receiver, to which you refer,
was described in the Newark Sunday (Call, and the
following is a reprint of the description of this
receiver, All the necessary information is included.

“A stage of radio frequeney, detector, and two
stages of audio-frequency amplification are em-
ployed in this circuit. No ‘trick’ wound coils
are employed. Single-layer inductances which can
be constructed at home are ample, The two dials
may be logged and after a short time the owner
should be able to pick up many stations through-
out the country. The set is quite selective and it
has been possible during the tests to log DX
through a great many locals.

R.-F. Input Circuit

“Unlike the majority of tuned-radio-frequency
receivers of the neutrodyne type which make use
of an ‘untuned-primary’ coil underneath or along-
side of a secondary, the improved Arkay circuit
eniploys a tuned primary coil dircetly coupled to
the antenna circuit through a series condenser, In
this manner a greater amount of radio-frequency
current is obtained from the antenna than with
the untuned primary coil. The latter system is not
as clficient as the former, due to the Tosses which
occur in coupling. The single-circuit idea appears
to have considerable merit, and actual comparisons
seem to favor this form of tuning for R.F. work.

“Radio fans who were owners of single-tube
‘single-circuit’ reccivers will recall the remarkable
distances covered with this type of set, compared
with a receiver making use of a coupler having
separate primary and secondary windings. The
former outhit, while not much on selectivity, cer-
tainly took the prize for sensitiveness. This
circuit employed as a R.F. amplilier carries with
it the efficient qualities of the one-tube set.

“The following is a list of parts required to
complete this set:

1 Panel 7 x 14 or longer;

1 Basehoard to suit panel;

5 Binding Tosts;

Variable Condensers, .0005-uf. ;

201-A Sockets;

Audio Transformers; 1:6 and 1:2;
Self—adjusting Rheostat, 14 ampere, and mount-

- U

ing;
201-A Tubes;

Grid Condenser, .00025-uf., and 5-megohm leak;
.002-4f. Fixed Condenscr;

3-ineh Tuhe Forms, 414 and 314 inches long;
Binding-Tost Strip;

30-ohm Rheonstats;

Single-Tack Tilament Control or cut-off switch;
Lengths of bushar wire;

4-inch Dials.

Making the R.F. Coil

“The radio-frequency coil is easy to make and
consists of a single layer of wire wound on a

B Ch = 1O st B re

cardboard or bakelite tube; tHe lighter the tubing,
the Detter. The coil emploved in the set was 214
inches in diameter and 5 inches long. As it may
be difficult to get tubing of this size, it is suggested
that a 3-inch tube he wused in its place. Start
about half an inch from one end of the tube and
wind 60 turns of No. 22 DCC wire. taking a tap
or loop at this point. Continue winding, taking
another tap at the 80th turn, completing the coil
at the 100th turn. 1Alake sure to leave about an
inch of wire at the heginning and end of the
coil for connections. The coil should he mounted
above the basehoard of the set on blocks of wond
or by means of small hrass rods; its end should
point toward the front panel and be placed at the
right of the baseboard,

“This coil is tuned by means of a .0005-yf.
variable condenser, which is mounted on the panel
a little to the left of the end of the coil. The
taps are used for different aerials. No switch is
emploved for the taps, as this proper point will be
determined by trial.

Secondary Coil

“The secondary coil has three separate windings.
On one end is the R.T. ‘reversed coil’; in the
center is the sccondary, which takes up most of
the space; and on the remaining end is the detec-
tor-plate <oil, T. The secondary coil, as well as
the two smaller coils, are all wound with No. 24
DCC wire. A quarter of an inch separation is
left hetween each winding on this form.

“Starting one-quarter of an inch from one end
of a 3-inch tube, which should be 314 inches long.
wind tightly 14 turns of wire. making provision
at the beginning and end for holding the wires in
place.  Two small holes will he satisfactory for
holding the start and finishing wires. Leave at
least an inch of wire for connections,

“Then skip ahout one-quarter of an inch and
in the opposite direction wind the secondary of
45 turns of wire. TIeave another quarter of an
inch and wind in the same direction the detector-
plate coil of niue turns, This completes the en-
tire inductance.

“The secondary coil is mounted at right angles
to the radio-frequency coil and at least five inches
away, so that the fields of the two coils will not
interfere. Back of the secondary coil is the
0005-pf. variable condenser.

“The coil may he mounted on the condenser
end-plate. provided the condenser has an insulated
form. (The condenser used is a L0005-uf. straight-
line wavelength type, with a hard-rubher end
plate).

Or the coil may be supported by means of

the busbar wires which connect to its six terminals.
“Keep all wires out of the end fields of the
secondary coils. Do not run wires through the
coil or across the' ends. Run them away from
the windings rather than parallel or too close.

Four Binding Posts

“Battery binding posts are mounted on a small
panel to the rear of the haseboard. There are four
in number; the “A—" is also ground. The antenna
post is mounted on a separate small panel away
from the battery and ground binding posts. This
connection is brought out on the side near the
.0005-pf. antenna tuning condenser, and run to
the rotor platcs.

“The hy-pass condenser, .002-4f., is conneccted
between the detector plate coil winding and the
“A~—=" Dattery wire. The .00025-uf. grid con-
denser is mounted closc to the detector tube
socket, underncath the secondary tuning coil.

“A single-circuit jack with filament control
can be employed for the output, or a ‘cut-off
switch’ may be mounted on the panel, for ex-

tinguishing the filaments. The two audio trans-
formers are mounted at right angles to each other.
The shielding will allow them to be placed close
together in case the set is made compact. The
baseboard is 9 inches deep.”

HERALD-TRIBUNE FIVE-TUBE SET

1(Q. 2189) Mr. N. R. Porter, Miami Beach, Fla.,
asks:

Q. 1. The New York Herald-Tribune published
some time last summer an unusually selective five-
tube radio receiver which impressed me very
much. I am desirous of constructing this set,
but have lost the description of this receiver.
Have you the information available, or do you
keep files of other radio publications?

A. 1. The article to which we think you refer,
is entitled “A Select Five-Tube Radio Receiver.”
and was published in the Herald-Tribune’s Radio
Section. The receiver is unusually selective and,
we believe, will prove interesting to circuit seek-
ers. We are, thercfore, reprinting practically the
entire description including all the necessary con-
structional details.

“There is nothing particularly new in this cir-
cuit, which is the old Weagant, with a few varia-
tions. The set originally was designed for local
reception only, but one local did not come in very
well, so a stage of radio-frequency amplificatinn
was added. A location in the cenfer of Manhat-
tan was selected for a test. In this particular
spot  the locals have a habit of overpowering
each other at times. Several other sets had been

002 ME
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Q. 2188

The Arkay receiver, a very efficient and sensitive 4-tube set, incorporating a stage of tuned radio
frequency ampllﬁcatgon, the tuner of which is extremely novel, and a detector stage combining
regeneration, besides the usual two stages of audio-frequency amplification.
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The schematic wiring diagram of the Kellogg R.F.L. receiver.

=

1 o

FIL. SWITCH

-C +C ~A

+A -B
This set combines many desirable features which are very popular with the broadcast
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listener; the most important of which are four stages of tuned-radic-frequency amplification before a detector, and two stages of audio frequency

amplification.

tried out previously, sets which had been boosted
as being ultra-selective, but which usually had
brought in two stations at a time. The result
of the test with the Weagant circuit was very
satisfactory, all the locals being easily separated
and the selectivity being close enough without any
cutting of side bands. The volume was ample
and the quality equal to any set the author has
Lheard. The set is compact, the panel being 7 x 21
inches, and the baseboard 12 x 20 inches. The
length of the pauel is only 21 inches, making it
shorter than the average for a set using this
circuit. which is about 26 inches. The arrange-
ment of parts also is quite different, the result
being a shortening and more direct running of
leads and a more efficient placing of parts.
“The coils are of the ribbed type of hard-
rubber tubing, recommended for its high electrical
cfficiency. There are twelve tibs running length-
wise of the tube, spaced equally around the cir-
cumference. The turns of wire, touching only the
tops of the ribs, leave a space under the coils
and provide practically an air core. The antenna
coil was wound on a 3-inch tube, 3 inches long,
with No. 22 D.C.C. wire, fifteen turns for the
primary coil (L1), and forty-six turns for the
secondary (L-2). The number of turns for this
coil may vary. depending upon the length and type
of aerial used. The aerial used with this set was

about seventy-five feet in length. If a shorter
acrial is used, fifty to fifty-four turns may be
required. The spacing between the primary and

secondary is not critical; from one-eighth inch to
one-quarter inch works equally well.

Construction of Coils

“The R.F. coil form is 3 inches in diameter, and
6 inches long, as it performs a three-fold duty—
that of supporting the R.F. primary, the R.F.
secondary and the regenerative coil. The R.F.
primary coil (L3) is composed of twenty turns
of No. 22 D.C.C., the R.F. secondary coil (L4)
of forty-six turns of No. 22 D.C.C., and the re-
generative coil (L53) of twelve turns of No. 30
D.C.C. The spacing hetween the R.F. primary
and the R.F. secondary must be two inches; or
slightly more may prove even better. This may
seem to be a great distance to separate the two
coils, but the coupling seems more than ample.
The selectivity of this circuit is, no doubt, due to

the extremely loose ccupling of the primary and
secondary. The regenerative coil (L5) is spaced
about one-eighth inch from the secondary.

“To obtain a variable capacity of .0002-yf. maxi-
mum for the regenerator, a larger condenser can
bé used by removing a number of the rotor plates.
In this case, a ,00035-uf. condenser was used, after
removing four rotor plates, which brought the
capacity down to what was estimated at approxi-
mately .0002-4uf.

“The inductance formns can be fastened directly
to the baseboard with a wood screw, or elevated
a half inch or so on S-shaped strips of brass.

“The set should ordinarily tune from 200 to 526
meters smoothly and with equal volume. How-
ever, several sets that were built were found a
little tricky on wavelengths under 300 meters—
that is, there was a tendency to spill over and
difficulty in balancing. This tendency was cor-
rected by making use of the Rice system of neu-
tralization, wh.ch consists of an inductance and a
neutralizing condenser. These parts are indicated
in the diagram to show their location; but need
only be used if difficulty is experienced on the
low wavelengths. There is, however, only one
chance in a hundred of their being required. The
coil. L6, is composed of the same number of turns
as the R.F. coil, and is wound directly over the
R.F. coil, L3, in this manner.

“‘Solder one end of the wire to the side of the
R.F. coil marked “B 4 67” and bring the wire
diagonally across the R.F. coil and wind in the
same direction as the winding on the R.F. coil;
then fasten the twentieth turn to the neutralization
condenser. The other side of the condenser leads
to the grid of the R.F. tube. To operate, tune in
one of the lowest stations you can get (where the
squeal seems the lowest), and turn the condenser
plates in or out, as the case may be, until the
squeal just stops. The set should then tune from
200 to 526 without a whistle. The neutralizing
condenser may be any suitable type procurable;
a midget can be used.

“The tube in the last stage may be a 201-A if
the horn type of loud-speaker is used. However,
if the builder intends to use a cone speaker, he
will require a great output voltage to properly
vibrate the cone. The use of a UX-171 power
tuhe is suggested here as a suitable means of pro-
viding the necessary power without distorting the

A power tube is used in the last audio stage, using the voltage shown.

signal. A sel-adjusting rheostat of one-half am-
pere capacity must be provided for this type of
tube.
“The choke and large condenser shown in the
diagram can be used or not as the builder sees fit.
The choke can be a standard commercial instrument
designed for this purpose. The choke and con-
denser take up little space, and can be placed on a
little shelf in the corner of the cabinet on the audio
side of the set. When the 171 power tube is used,
the choke-condenser output circuit imust be em-
ployed. .

Parts Required

1 Cabinet, 21 in, long and 12 in. deep;

1 Baseboard, in. x 20 in. wood. Brass strip,
% x 1/16;

1 Panel, 7 x 21 x 3/16 in.;

2 Variable Condensers, .0005;

1 Variable condenser, .0002;

5 201-A tubes;

2 Rheostats;

2 Sockets; «

3 Sockets, gang, bakelite;

2 Tubular Forms, 3 x 6 in. and 3 x 3 in. for

coils;
Grid Leak, variable;
Grid Condenser, .00025;
Self-adjusting Rheostats and mountings;
Audio Transformer;
Resistor Couplers;
4 Resistances, .05, .25, .1 and 2.0 megohms;
2 Coupling Condensers, .006;
12 Binding Posts;
1 Terminal Strip, 134 x 4 x 3/16 inches;
1 Terminal Strip, 134 x 8 x 3/16 inches;
3 Dials;
1 Filament Switch;
1% 1b. No. 22 D,C.C. wire;
% 1. No. 30 D.C. wire;

Miscellaneous, such as screws, wire for connec
nections, etc.”
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KELLOGG R.F.L. RECEIVER

(Q. 2190) Mr. W. D. Bridge, Scranton,
asks:

Pa,,

). 1. T would like to construct the Kellogg
R.F.I.. receiver, but lack the necessary construc-
tional data, especially the condenser and coil values.
Can you furnish me with the desired information,

(Continued on page 432)
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A composite 5-tube set, whose peculiar features are a combination to make up a set that will be noted for its performance.
lized tuned RF stage, a modified Hartley type of detector, one stage of transformer-coupled audio-

ance-coupled audioc-frequency amplification.
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1t consists of a neutra-

frequency amplification, and two stages of resist-
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Wonderful offer direct from the factory! The world’s greatest radio.

A perfect working, single dial control, 7 tube receiver. And just to prove our claims, we will
ship it to your homq for 36 days® free trial. Test it under all conditions. Test it for distance, vol-
ume and to:xal. quality — and if you are not convinced that it is the best single dial set you ever
heard, return it to the factory. We don’t want your money unless you are completely satisfied.

5011 I
= BIG PRCFITS =
TO AGENTS AND DEALERS

QCur Agents and Dealers make big money
selling Metrodyne Sets. You can work all
or part time. Demonstrate the superiority

I {1

A single dial control, 7 tube, tuned
radio frequency set. Approved by

America’s leading radio engineers. Designed

= gf rll\geﬁ':gﬁ‘;eﬁ;i%h;;nczzfregg‘:: Ei:z‘s’; g and built by radio experts. Only the highest
= w)l]'nolesqle rices Demonstfatin set on 30 B gralipldaloss pexcane wred, Blagningen,
= days’ ;reep trial: Greatest mofey-making % two-tone Walnut' cabinet. Art_lstically gi_lded
] opportunity. Send coupon below—oralet- = SENULNE Bakelite panel, nickeled piano
E (or—for our agent’s proposition. g hinge and cover support. All exposed metal
s | parts are beautifully finished in 24-k gold.

T 1 T

377

€Completely Assembled

Big Discounts
to Agents and Dealers J,J

etrodyne Super-Seven Radio

Easiest set to operate. Only one small
knob tunes in all stations. The dial is electric=
ally lighted so that you can log stations in the
dark. The volume control regulates the recep-
tion from a faint whisper to thunderous volume,
1,000 to 3,000 miles on loud speaker! The Met-
rodyne Super-Seven is a beautiful and efficient
receiver, and we are so sure that vou will be
delighted with it, that we make this liberal
30 days® free trial offer. You to be the judge.

Mail COUPON Below!

Let us send you proof of
Metrodyne quality

3@
Days® FREE Trial

Metrodyne

iiper-$ix

‘Another triumph in radio. Here’s the new 1927 model Metro=
dyne 6 tube long distance tuned radio frequency receiving set. Ap-
proved by leading radio engineers of America. Highest grade low
loss parts, completely assembled in a beautiful walnut cabinet.
Easy to operate. Dials easily logged. Tune in your favorite station

instantly on same dial readings every time. No guessing.

Mr. Howard, of Chicago, said: “While five Chicago hroadeasting stations

F. L. Warnock, Greentown, Ind., writes: “I received the Met-
rodyne in zood shape and am more than pleased with it, Got
stations 2,000 miles away.”

C. J. Walker, Mariposa, Calif., writes: “Received my Metrc-
dyne Single Dial set O. I believe that these one-dial sets
are going to be excellent seliers. I hud no trouble in tuning
in stations enough to satisfy anyone, so you will please send
me another set.”

Roy Bloch, San Francisco, Calif., writes: “Very often we
travel from New York to the Tlawaiian Islands quickly —
from station to station— by means of the little tuning-knob
which operates the electrically-lighted dial. The Metrodyne
Single Dial Set is much easier to operate than any radio set
I've ever scen.”

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

5 R Y T Y O 3 IO R I U O Y 0 I I O O R

METRO ELECTRIC COMPANY
2161-71 N, California Ave., Dept. 107
Chicago, Illinois

Gentlemen:

MAIL THIS
COUPON
or send a postal or letter.Get our
proposition before buying -a radio.
Deali direct with manufacturer—
Save Money,

were on the air I funed in seventeen out-of-town stations, including New
York and San Francisco, on my loud speaker horn, very loud and clear, as
though they were all in Chicago.”

‘We are one of the pioneers of radio. The success of Metro-
dvne sets is due to our liberal 30 days’ free trial offer,
which gives you the opportunity of trying before buying.

METRO ELECTRIC COMPANY

2161-71 N, California Ave. + Dept. 107 < Chicago, Jilinois

I G 5 I % I O R
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Send me full particulars ahout Metrodyne 6 tule
and 7 tube sets and your 30 days® free trial offer

Name.. . -

Address

11 you are interested in AGENT’S prop—D
osition, place an “X” in the square =
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The Country’s
Foremost
Radio Engineers
Have Acclaimed

STRAIGHT LINE

S L TUNING

Here at last is the final con-
denser acclaimed by both am-
ateurs and experts as the
ONLY condenser embodying

new and vitally important im-
provements over old type con-
densers—solving forever, the
tuning evils of the past.

%

Makes Any
Set a New

Set—in 15

Minutes

Separates All Stations
on All Wave Lengths

METRALIGN SLT is
the only condenser com-
bining  Straight Line
Capacity, Straight Line
Wave Length and
Straight Line Frequency,
eliminating the faults
and retaining the ad-
vantages of each type—
the result is a perfect
tuning unit.

METRALIGN
spreads stations so even-
ly over the dial that all
stations on all wave
lengths can be quickly
and easily tuned in or
out and accurately
logged.

FREE

We have prepared a most
comprehensive booklet on
tuning. It is wntten 1n
simple language and te11§
all you want to_know about
condensers.  Write Ior a
copy today.

SLT

GENERAL
INSTRUMENT
CORPORATIOD

477 Br'dw'y  Nevt York City

A Sub-Paneled Four-

Tube Receiver
(Continued from page 366)

R
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QT T i

I R T e ] s, w3

complete set of instruments identical with
those chosen by the writer, It is not neces-
sary that he do so, but in case of doubt it is
the safest thing to do.

If the same sockets used by the writer
are chosen, they will mount flush with the
top of the sub-panel, as shown in the
illustrations. The midget condenser, used to
stabilize the radio frequency stage, needs
no adjustment after it has been set at the
proper point. It is placed, therefore, on the
sub-panel with the other fixed instruments.

LIST OF PARTS NEEDED

The parts required for this
follow :

1 Front Panel, 7x18 inches, of Formica,
Bakelite, Condensite, or similar material,
Sub-Panel, 4x1634 inches, of hard rubber,
pair Hard Rubber Brackets,

Antenna Coupler,

Interstage Transformer, R.FF., with tickler,
Variable Condensers, .0005-xf.,

Variable Condenser, .000045-uf.,

A.F. Transformers, both low ratio (or
one low, one high),

Vernier Dials,

Pointer Knob,

Rhbeostat, 6-ohm,

Rheostat, 20-ohm,

UX flush-mounting Sockets,

Single closed-circuit Jack,

Filament Switch,

Fixed Condenser .001-xf.,

Fixed Condenser .00025-u4f., with grid-leak
clips,

1 Fixed Grid-leak, 2-megohm,

10 Engraved Binding Posts.

Approximate cost $40.00.

It will simplify construction if the sub-
panel and the instruments it bears are as-
sembled separate from the rest of the set,
and the front panel with its instruments in
the same way. Do all possible wiring be-
fore fastening the two together. This will
simplify greatly the final wiring job.

OPERATION

The set is balanced, as has been men-
tioned, by the small variable condenser which
acts as an energy shunt in the plate circuit
of the first tube. It short-circuits enough of
the energy, which would normally be fed
back to the grid through the grid-plate ca-
pacitance of the tube itself, to suppress the
tendency which the tube has to oscillate.

receiver
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To adjust this, tune to a station of low
wave-length with the small condenser at zero
position, and the tickler at zero coupling. It
will probably come in attended by a shrill
whistle. Now adjust the balancing con-
denser until the whistle disappears and the
signals come in clearly. Do not set it at
a higher value than is necessary to Kkill
oscillations. If you do, it will decrease
signal strength unnecessarily. When a point
is reached at which the set is free from
oscillation over the whole tuning range,
the halancing condenser may be forgotten
until tubes are changed.

The rest of the tuning operations are the
same as with any similar set. The two

A panel view of the completed receiver. The
center knob is the regeneration control; the
large dials are the condenser controls.

dials should run approximately in synchron-
ism, and must be tuned simultaneously. The
six-ohm rheostat controls all of the am-
plifying tubes. Once the balancing condenser
has been set this rheostat may be adjusted
by turning it up as far as possible without
making the set squeal. The detector rheostat
may prove a bit more critical in adjustment.
The tickler knob acts as a volume control.
It should never be turned far enough to
make the set squeal.

T is against the policy of RADIO

NEWS to publish the names of manu-

facturers or of makes of instruments in
connection with the apparatus described in
these pages, but this information will be
gladly given privately. If you are inter-
ested in any special instruments described
here, address a letter to the READERS’
SERVICE DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers will be given
iree of charge. —EDITOR.

HOW ABOUT THE “I-DON’'T-
KNOWS?”

Since the year 1922 4,263,486,246,000
radio questions have been asked of clerks
in radio stores. Two of these were
answered correctly, the answer in each
case being “It is possible.”—Zeh Bouck
in New York Sun.

Showing the apparatus and wiring on the under side of the sub-panel. The numbers correspond
to those in the illustration on page 366.

www.americanradiohistorv.com
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The New Balkite Charger
with both Trickle and
high charging rates
MODEL J. Has two charging rates. A
low trickle charge rate and a high rate
for rapid charging. Can thus be used
either as a trickle or as a high rate
charger. Noiseless. Large water capac-
ity. Rates: with 6-volt battery, 2.5
and .5 amperes; with 4-volt battery, .8
and .2 amperes. Special model for 25-
40 cycles. Price $19.50. West of Rocks
ies $20, (In Canada $27.50.)
3

Balkite Trickle Charger

MODEL K. With 6-volt “A’ batteries
can be left on continuous or trickle
charge thus automatically keeping the
battery at full power. With 4-volt bat-
teries can be used as an intermittent
charger. Or as a trickle charger if a re-
sistance is added. Chargmg rate about

.5 amperes. Over 200,000 in use. Price
$10. West of Rockies $10.50. (In Can-
ada $15.)

A New Balkite B’ at §27.50

Balkite “B” eliminates ‘B’ batteries
and supplies*‘B’’ current from the light
socket. Noiseless. Permanent.Employs
no tubesand requiresno replacements
Three new models. Balkite *“B”-W at
$27.50 for sets of 5 tubes or less re-
quiring 67 to 90 vo!ts. Balkite ‘‘B’-X
for sets of 8 tubes or less; capacity 30
‘lpllhamperes at135volts—$42. Balkite

B-Y, for any radio set; capacity 40
mﬂhamperes at 150 volts— $69. (In
Canada: “B"”-W $39; “B”-X $59.50;
“B"-Y $96.)

Balkite Combination
supplies automatic radio power
When connected to your ‘A’ battery
supplies automatic power to both ‘“A”’
and ‘B circuits. Controlled by the fil-
ament switch on your set. Entirely au-
tomatic in operation. Can be put either
near the set or in a remote location.
Will serve any set now using either 4
or 6-volt *“A” batteries and requiring
not more than 30 milliamperes at 135
volts of “B’ current—practically all
sets of up to 8 tubes. Price $59.50. (In

Canada $83.)

All Balkite Radio Power Units operate
from 110-120 wolt AC current with
modelsfor both 60 and 50 cycles.

“—

(o]

o

Operate your
radio set from the

light socket

Either wztlz a Balkite Charger
and Balkite B or with the new Ballzz'te
& ombmatzon Radio Power Unit.

Now you can operate your radio set from the light
socket. Merely by adding the new Balkite Radio
Power Units —either by adding a Balkite Charger
and Balkite “B,” or by adding the new Balkite Com-
bination Radlo Power Unit.

Ineither case the resultis the same—hght socket oper-
ation,maximum convenience,and smooth,silent power.

Balkite Light Socket Power is noiseless. There is
no hum. It is never low and never runs down, but is
always exactly what is required by the set. It is per-
manent. Balkite Radio Power Units are permanent
pieces of equipment. They employ no bulbs,and have
nothing to replace or renew. They cannot deteriorate
from either use or disuse. Other than a negligible
amount of household current their first cost is the
last. With sets of high current requirements their
use is highly desirable for the saving alone. They re-
quire no changes in your set.

Over 600,000 radio receivers—one of every ten—
are already Balkite equipped. Equip yours with Bal-
kite and convert it into a light socket receiver. Know
the pleasure of owning a set always ready to operate
at full power.

Listen to the Balkite Radio Symphony Concerts with Walter Damrosch
and his New York Symphony, Saturday nights 8 P. M. Eastern Standard
Timebeginning October23. Stations: WEAF, WEEL, WGR, WFI, WCAE,
WSAL WTAM, WWJ, WGN or WLIB, WCCO, KSD, WDAF, WOC.

FANSTEE

Balkite

“Radio Power Units

Manufactured by FANSTEEL PRODUCTS COMPANY, INC., North Chicago, Illinois

www.americanradiohistorv.com
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Shielded Six
The Shielded Six is one of the
highest types of broadcast re-
ceivers. It .embodies complete
shielding of all radio frequency
and detector circuits. The qual-
ity of reproduction is real—true
to the ear. .

Behind the Shielded Six is com-
petent engineering. It is sensi-
tive. Day in and day out it will
get distance—on the speaker. It
is selective. Local stations in
the most crowded area separate
completely—yet there are but
two dials to tune.

These features — its all-metal
chassis and panel, its ease of as-
sembly, and many others—put it
in the small class of ultra fine
factory built sets, priced at sev-
eral times the Six’s cost.

The SM-630 Shielded Six Kit—
including all specified matched
and measured parts to build this
remarkable receiver — price
$95.00.

The 633 Essential Kit—contains
4 condensers, 4 R.F. transform-
ers, 4 coil sockets, 4 stage shields
and the link motion—all labora-
tory matched—oprice $45.00.

Clear and complete instructions,
prepared by S-M engineers, go
with each kit—or will be mailed
separately for 50c.

220 & 221 Transformer

S-M 220—the big, husky audio
transformer you hear in the fin-
est sets—the only transformer
with the rising low note charac-
teristic that means real quality—
not only on paper—but when
you hear it—$6.00.

S-M 221 is an out-
put transformer
that will bring out
the low notes on
your present set.
It eliminates
blasting for prac-
tically all good
speakers—$6.00.

SILVER-MARSHALL, Inc.

848 W. Jackson Blvd., Chicago, U.S. A,
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The Infradyne

(Continued from page 357)

T

produce the intermediate frequency; it will
beat with a received frequency equal to
8,460 kc. (or 5,260 kc. plus 3,200 kc.), to
produce the intermediate frequency. How-
ever, a frequency of 8460 kc. is equivalent
to a wavelength between 35 and 36 meters,
which is, of course, far below the broadcast
band.

Let us next consider the shortest wave-
length to be received. 200 meters is equiva-
lent to 1,500 kc. In this case the oscillator
frequency will be 1,700 kc., the second har-
monic of which is 3,400 ke. This will like-
wise not add to any received frequency to
produce the intermediate frequency. It will
beat with 6,600 kc. to produce the intermedi-
ate, or sum-fréquency ; but 6,600 kc. is equiva-
lent to about 45.5 meters which is also far
below the broadcast band. Any given sta-
tion is therefore received at only one place
on the oscillaior dial.

Tt will also be readily apparent that there

" tuned-radio-frequency amplification.

Radio News for October, 1926

This is not to convey the impression that
more than two stages of such amplification
are never used. There are on the market

. two or three commercially-made receivers

employing up to as many as four stages of
Such
sets are very carefully laid out and contain
elaborate shielding, which the average set
builder is by no means equipped to make.
Their cost, which is higl, also places them

well beyond the reach of most of us.

R.F. AMPLIFICATION

In the Infradyne, two stages of tuned-
radio-frequency amplification, operating at
the received signal frequency, are employed
ahead of three stages of amplification at the
very high sum-frequency heretofore describ-
ed. All of these stages can be operated at
maximum efficiency and there is no tendency
toward mundesirable reaction between the
lower-frequency and highest-frequency am-
plifiers. The receiver can therefore be kept
perfectly stable at all times without tlie use
of any of the “losser” methods of centrol
now used in radio-frequency sets. The high-
frequency stages can be quite broadly tuned,

00011 MF 00011 MF 0000 ME ooon e
L -L L L
1, .
700005 00005 ooool
HE ME MF
T
00011 MF, 0001 MF TOOTTHE
N .
et
0005 MF
1

[
{ /
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The circuit diagram of the Infradyne short-wave amplifier.

bs+

There are four coupling transformers

SA+

and their attendant fixed and variable condensers, the latter employed for peaking the transformers
and stabilizing the circuits.

is no opportunity for confusion to result
from the production of the intermediate fre-
quency by heterodyning between powerful
stations on adjacent wavelength bands, as
there is in the case of the super-heterodyne.
SELECTIVITY AND SENSITIVITY
PROBLEMS

Having discussed the fundamental dif-
ferences between the Infradyne and the
super-heterodyne, let us consider the matter
of selectivity, or sharpness of tuning. The
super-heterodyne is generally dependent for
its selectivity upon one transformer stage,
tuned to respond to a narrow band of fre-
quencies, and upon the natural selective qual-
ities of the loop antenna with which it is
used. Here it might be mentioned that the
amount of energy picked up by a loop is
exceedingly. small; if it were possible to ob-
tain with this type of receiver, when using
an antenna, selectivity equal to that obtained
with a loop. it would be desirable to use the
antenna, because of the greater energy pick-
up. Occasionally two, or even four sharply
tuned stages are used in a super-heterodyne.
This practice often results in poor reproduc-
tion of speech and music, due to cutting off
of the extreme voice and music frequencies,
and in instability, so that the set is diffi-
cult to handle.

Tuned-radio-frequency sets usually depend
for their selectivity upon not more than two
stages of radio-frequency amplification, func-
tioning at the frequency of the received sig-
nal. Were it possible to employ successfully
more than two stages of such amplification
the sensitivity and selectivity of these re-
ceivers would undoubtedly be considerably
increased. In the usual type of set such an
attempt may result in uncontrollable insta-
bility, because of stray coupling between

- stages.

www.americanradiohistorv.com

as any very slight loss in seclectivity, which
might result from this practice, is more than
compensated by the additional sharpness of
tuning obtained in the two low frequency
stages.

Incidentally, it will he recalled that a cir-
cuit can, at high frequencies, respond to a
fairly broad band of frequencies and still
be tuned quite sharply with respect to wave-
length. For instance, 90 meters equals 3,331
ke.; but 3,321 ke, and 3.341 kc. equal re-
spectively 90.35 and 89.8 meters. A circuit
tuned sharply between 89.8 and 90.35 meters
will therefore still pass freely a band 20
ke. wide. This permissible slight broadness
of tuning of these circuits results in com-
plete response to the full range of music
and voice frequencies. Music and speech
are, therefore, not distorted in the radio-
frequency amplifiers, but reproduced just as
they are received.

] Fog the benefit of those who are interested
in this receiver and desire some details of

s

ey

CORRECTION

The kit of parts manufactured by
the Bremer-Tully Mfg. Co., of Chi-
cago, and especially designed for
their patented Counterphase circuit
was fillustrated in the article “Kits
of Parts for the Set Constructor”
on page 224 of the September issue
of RADIO NEWS and described
as “parts for a 6-tube Neutrodyne
set.” "We wish to correct this er-
roneous statement. The Bremer-
Tully Counterphase is original and
is not to be confused with the Neu-
trodyne circuit.
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“THAT'S a pretty broad statement,
Tom. Won't you have to make it
conditional on the number of tubes in
the set or the use of the new power
tubes ?”

“No, sir! Under the same operat-
ing conditions—whether you use four,
five tubes or more, whether you use a
power tube that uses up to 135 volts,
the Eveready Heavy-Duty No. 770 or
the even longer-lived Eveready Layer-
bilt No. 486 will last twice as long as
the smaller sized 45-volt batteries.”

“Well, they ought to, they cost
more.”

“Yes, about a third more—but last-
ing twice as long, they cost much less.”

“Your arithmetic is good, Tom, but
if that’s so, when I bought my set why
did the dealer equip it with the smaller
Eveready 772’s? Why didn’t he put
in the Eveready Heavy-Duty Bat-
teries?”’

“He probably thought he was doing

Nore: A “C” battery gives a quality of reception
unobtainable without it and greatly increases the life
¢f yeur »B” batteries.

“They last twice as long as
the smaller Batteries
of equal voltage”

you a favor-——making your first invest-
ment cost you a little less. "That little
difference looks like a lot to a good
many folks svho are buying their first
set, equipped with tubes, loud speaker,
‘A’ and ‘B’ batteries and everything.”

Heavy-Duty batteries last twice as
long as the smaller batteries of equal
voltage. Eveready Heavy-Duty Bat-
teries are the great contribution that
the world’s foremost electro-chemical

LEFT - Ever-
cedy  Layerbilt
No. 486,

RicHT-Ever-
cady Dry Cell
Radio ‘1"
Battery, 114
volts,

.Radio Batteries

~they last longer

wWww . americanradiohistorv.com

laboratories has made in “B” battery
economy, dependability and satisfaction.

Dry “B” batteries give a noiseless
current, pure D. C. (direct current),
the kind that is essential if you prize
pure tone.

Send for booklet, “Choosing and
Using the Right Radio Batteries,”
which we will be glad to send you
upon request. ‘This booklet also tells
about the proper battery equipment for
use with the new power tubes. There’s
an Eveready dealer nearby.

Manufactured and guaranteed by
NATIONAL CARBON CO., Ixc.

New York San Francisco

Canadian National Carbon Co., Limited
Toronto, Ontario

Tuesday night means Eveready Hour —
9 P.M., Eastern Standard Time, through
stations:
WeEAF—New YVork
WIAR—Providence
WEEI-Boston
wTAG—IV orcestcr

wrI-Pliladelphia  woc—Davenport
wer—Bufalo

Minneapolis
wCAE-Pittsburgh WCCC{ St. Paul
ksp-St. Louis

wsAr-Cincinnati
wraM~Cleveland
wwJ-Detroit
woN-Chlicago
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Radio Ops See
Foreign Lands

Radio operators on ships
have marvelous opportunity
for travel and adventure.
They earn good pay—in ad-
dition to board and sleeping
quarters.

|

Study at home now for a
voyage next summer.

Radio Institute of America
—world’s oldest radio school
—offersHome Study Courses
that qualify you to pass the
U. S. Government Commer-
cial or Amateur License ex-
aminations.

Radio Institute of America
instruction is the finest ob-
tainable at any price.

RADIO INSTITUTE
OF AMERICA
formerly Marconi Institute
Established in 1909
324 Broadway, New York City

Mail coupon for compleie
description of course,

f= = = — == — CUT HERE — = —— = -]

Radio Institute of America [¢)]
324 Broadway, New York City

Please send me full information about your l
Home Study Course of radio instruction. l

T am interested in the complete course in-

cluding code instruction.

|
|
|
[
I [J 1 am interested in the technical course
I without code instruction.

|

|

construction, the following information is
presented.

It will be noticed, in the illustrations show-
ing the interior of the set, the radio-ire-
quency transformers shown are of the tor-
oidal type. As this type of coil is rather
difficuit for the home constructor to wind,
and smgle-layer solenoid inductances will
function as well if placed at right angles
to each other, data is given for their con-
struction. Wind a primary of 135 turns on
a 3-inch insulator tube and a secondary of
50 turns, using No. 24 D.C.C. wire. This
data will suffice for the two radio-frequency
transformers. Tor the antenna coil 50 turns
of the same wire is wound on a 3-inch form
with a tap at the 15th turn, which is con-
nected to the antenna as shown in the dia-
gram. The secondary of each of these coils
is shunted with a 23-plate variable conden-
ser (.0003-#1.)

The tapped inductance, which is the oscil-
lator coupler; consists of three coils wound
on a tube 134 inches in diameter and about
2 inches long. These coils are of 14, 14 and
8 turns respectively, all wound in the same
direction with No. 24 D.S.C. wire. There
should be a space of 1/16 inch between the
two 14-turn coils, and 3/16 inch between the
14- and the 8-turn coil. Commencing with
the 8-turn coil, the terminals should be num-
bered from 1 to 6; 1 being the outside and
2 the 1nside of the 8-turn coil, 3 the terminal
of the middle coil nearest the 8-turn coil, 4
the other end of the middle coil, 5 the in-
side terminal of the second 14-turn coil and
6 the outside terminal of this coil.

It has been mentioned that the amplifier is
a high-frequency combination; and those who
have done some work on the short waves
will realize that the units of such an ampli-
fier must be most carefully made, if it is to
function at maximum efficiency. The trans-
former secondaries are wound on a 13g-inch
ribbed form, and consist of 35 turns of No.
28 D.S.C. wire. In the output transformer
the secondary consists of 28 turns of the
same wire. The primaries are wound inside
of the secondaries and consist in each case
of 20 turns of No. 28 D.S.C. wire.

The wvarious capacities used throughout
this amplifier, it need hardly be said, should
have the exact values indicated. It would
he well to follow as carefully as possible
the illustrations showing the arrangement of
the apparatus in this amplifier; as a slight
deviation from the design will tend to un-
balance the whole system.

QUIET OPERATION

The writer has made the statement that
quieter operation is obtained in the Infra-
dyne through the reduction of “background
noise.” Much of this noise is due to direct
pick-up of signals by the intermediate am-
plifier circuits; and it has been shown that,
because of the value of the intermediate
frequency chosen, this difficulty is eliminated.
In addition, noises originating in the cirouit
itself, many of which are due to mechanical
vibration at audio frequencies of the radio-
frequency tubes or their associated wiring,
are suppressed by the high-frequency ampli-
fier. Not only does the elimination of back-
ground noise result in quieter and more en-
joyvable reception, but the improved ratio of
signal-to-background strength makes possi-
ble more satisfactory reception from very
much greater distances.

CALIBRATION

Of most decided importance to the owner
of any radio receiver are ease of calibration
and control. In the Infradvne, the antenna
circuit and two initial radio-frequency stages
are tuned by means of a single dial. A
clever method of balancing these tuned cir-
cuits has eliminated any broadness of tuning,
which might have resulted from this simpli-
fication. A second dial controls the {fre-
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From
Atlantic to Pacific

From
Canada to South America

Registered

TRANSFORMERS

Have Made Finer Radio
Reception Possible

I'T'!HERE is no interference from powert_'ul

LUliocal broadcasting stations possible with
these units. They can be used under the
towers of a super power station and
they still will assure selection of broad-
cast concerts at choice. .

mHEY combine tremendous power with a

1 faithful tonal quality not obtainable with

other transformers.

|_T'HEY amplify the weakest signals to the

L1 futmost loudspeaker volume.

mHEY are independent of confusion in
broadcast conditions.

'—ITIHEY will operate with all types of

L) 3standard tubes.

I‘ﬂHEY are all that the most critical set-

L1l ihuilder could desire, unsurpassed for
quality, clarity and volume.

No. H.210 Transformers .......... $8.00
No. H.215 Transformer .......... 8.00
No. F.320 Transformer .......... 8.00
No. L.425 RF.Choke ............ 5.50
No. L.430 R.F. Transformer ....... 5.50
Remember
The Name H. F., L.
Insist

On H. F. L. Units

RiIGH FREQUENCY
LABORATORIES

131 N. Wells Street
Chicago, l{linois

WANTED: RADIO EXPERTS
$60 to $100 A WEEK TO START!?

Everywhere men who know radio are wantgd.
Manufacturers, distributors, dealers, broadcasting
stations, want competent men. Big salaries paid.
Bright future in this fast-growing business.

OUR ENGINEERS WILL TRAIN YOU

Now is the time to make the big money in radio. We
will train you for those big-pay jobs. A thorough, prac-

tical course i radio prepared by radio’s great engineers.
Get this training now at no cost to you.

WE GIVETRAINED MEN POSITIONS
We give all Ambu-trained radio men a chance to make good
at big pay. Our plan enables you to start right in making
money, either working for us or in your own business.

] Every Ambu student is
Radlo Set FREE! given an Ambu five-tabe
radio set FREE! Get stations from 40 to 550 meters.

Write at once for special offer

AMBU ENGINEERING INSTITUTE

2631H Prairie Avenue Chicago, Ilinois

EVERYTHING IN RADIO

AT ATTRACTIVE PRICES. SETS OR PARTS.
Prompt and Honest Service. Write for Prices.
Mail Order Only.

AlLL RADIO COMPANY. 417 Narth Clark St., Chicago |
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Your Set Is As Good

As Your Parts
No doubt about that. If you know radio you know how im-
portant your Grid Leaks are. Use Electrad Metallic Leaks.
New—totally different. No carbon, paper, varnish, fiber. The
metallic resistance element is fused to the inside of a glass tube.

Capped with the exclusive Electrad ferrule. Paraffined under
high vacuum.

Six points of superiority : Noiseless, Constant, Accurate, Non-
hydroscopic, Non-inductive, Unvarying under any weather or
working conditions. Greater current-carrying capacity with-
out over-heating or change of resistance.

Make this test—try these leaks in your own set. Hear the im-

provement in reception. Sizes 5000 ohms to 10 megohms. = \\\\\
Price U. S. 60c., Canada 85c.

1)
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w\\ \\\\\\\ {Vnoﬂ . I’:z'f the

r?j

Use ELECTRAD C(Certified Condensers

Without hesitancy we claim the Electrad Certified Six-Point Fixed
Condenser to be without equal. Here is why: Uniform pressure in-
sured by rigid binding at six points. Sheet copper, not tinfoil. Solder-
ing iron can’t hurt it. Certified electrically and mechanically. Guaran-
teed to remain within 109 of calibration. Standard capacities. All
types. Prices U. S. 30c to 75¢, Canada 45c to $1.50, in sealed packages
at all good radio stores.

ONE
PIECE

ELECTRAD Certified By-Pass Condensers

Prevents B-voltage fluctuation. Gives undistorted amplification. Each
condenser certified electrically and mechanically, tested at 1000 volts.
Maximum working voltage 250 A.C. Has low power factor, low radio
frequency resistance and negligible D.C. leakage. Don’t take substi-
tutes. Get the Electrad Certified. If your dealer can’t supply you, let
us know. Prices U. S. 60c to $3.75, in Canada 85c¢ to $5.25.

e eal =T~ N

ELECTRAD Certified Lead-In

Copied and imitated, but the quality never approached.
Triple-ply insulation full 10 inches long, covered with
water-proof webbing. Fahnestock clips, all connections
riveted and soldered. Fits under locked windows and
doors. Bend to any shape. Saves walls, and windovr

and door trim. Price U. S. 40c, Canada 60c, at all good
radio stores.

For perfect contro! of tone and volume use the Electrad
500,000 ohm compensator. For free hook-up write f 1
428 B’'way, New York City.

www.americanradiohistorv.com
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Power detector
tube to replace
Type 200 and
201-4. Doubles
volume and dis-
raice.

Ask your dealer for the argest
line of radio tubes in the world.
Sonatron offers 25 distinct
types—a tube for every pur-
pose. To obtain maximum ef-
ficiency from your set use
Sonatron tubes.

Sonatron Amplifier, complete with
three, Red, White and Blue tubes—
$20 00. Can be attached to any set
in one minute. One year guarantee
for greater distance, increased
volume, fidelity of _reproduction,
and true tone.

SONATRON TUBE COMPANY
Chicago New York Newark Detroit

and Windsor, Ont., Canada

quency generated by the local oscillator. It
has been shown that one setting only of this
dial is obtained from each station. Calibra-
tion of the receiver is, therefore, but a few
minutes’ work; and con.rol has been simpli-
fied to the greatest extent consistent with
efficient operation.

Although the Infradyne calls for the use
of ten tubes it is, nevertheless, economical in
operation. The first cost occasioned by the
additional tubes is more than justified by the
many advantages which have been cnumer-
ated. The receiver has becen designed to
accommodate the new power tubes and the
further improvement in quality which they
offer has therefore been made available.

he receiver operates best with a very
short antenna. In order to take advantage
of the extreme selectivity of which the set is
capable, one only 15 to 25 feet in length
should be used. The writer has found the
15-foot wire to be more satisfactory, and has
been able to cover a 1,500-mile radius with
this arrangement.

Reception over long distances and with
more than ample volume is easily possible
with .an antenna of the picture-moulding
variety ; so that the set is well adapted to use
in crowded districts, where space is at a
premium and room for an outside antenna
is not available.

In recapitulation, we have a receiver which
offers extreme selectivity with perfect repro-
duction; which is capable of really enjoyable
reception of distant stations; which is scien-
tifically designed to employ readily available,
standard parts and which is, withal, easily
controlled and attractive in appearance.

Radio News for October, 1926

LIST OF PARTS

Infradyne Amplifier (SA);
Triple Variable-Condenser Unit
(C-1);
Variable
(C-2);
Tapped Inductance (L-3);
30-ohm Rheostats (R, R1);

Set of 3 R.F. Transformers (L,
L1, L2);

Vernier Dials;

UX tube Sockets;

Self-adjusting Rheostat, 112 type
(R-4);

2 Self-adjusting Rheostats,
type (R-4);
Self-adjusting Rheostat, 6-v. 199
type (R-4);

10-ohm Rheostat (R-2);
50,000-ohm Variable Resistance
(R-3);

Rheostat Dials;

Filament Switch (F);

Single closed-circuit Jack (J);
Open-circuit Jack (J-1);

0-5 D.C. Voltmeter (V);
Megohm Grid Leak (G);
2-Megohm Grid Leak (G-1);
.0001-uf. fixed Condenser (C-4);
1-uf. fixed Condensers (C);
.0005-#f. Condensers (C-3);
.00025-uf. Fixed Condenser (C-5);
Binding Posts;

Panel, 3/16 x 7 x 30 inches;
Baseboard, 34 x 10 x 34 inches;
Audio-Frequency Transformers
(T & T-1).

Approximate cost, $75.00.

— =

[y

Condenser, .00035-uf,

Il
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T is against the policy of RADIO

NEWS to publish the names of manu-

facturers "or of makes of iustruments in
connection with the apparatas described in
these pages, but this inforimation will be
gladly given privately, If you are inter-
ested in any special instruments described
here, address a letter to the READERS’
SERVICE DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers will be given
free of charge. —EDITOR

- . . .
WWW.americanradiohistorv.com

The Speaker That Satisfies

To secure the best .reproduction from
any set a speaker of proper design must
be used. The BURNS is capable of
rfeaching the full range of tones with
amazingly pleasing results. A trial will
convince you.

At Your Dealers Ov Write Divect
Manufacturer
State & 64th Sts., Chicago
Ask About The BURNS “B” Elimirator

&6W—ANY SET CAN GET

LOW WAVE

Stations—Amateurs
Txperience 2 new radio thrillt
Explore the short waves on which
|super-power stations are experi-
menting daily and amateurs are
talking from all barts ¢f the globe. s
Enjoy a new radio delight with the ™

SUBMGR(NER

Converts Any Set Into
a Low Wave Receiver
Gets the Short Wave Experi-
ment Stations broadeasting on
41 meters. 03 meters, ete.,
and a wide band of Amateurs’
Stations.

Price, $15. XNo extras needed.
Anyone ean attach in ene min-
ute, ready to oberate.

Everywhere—

a Sensation!
No jumble of statiens in the low waves—no_disagreeable
noiscs. Ideal for summer reception. Hear KDKA talking
to Europe. Listen te an A. R. L. operator speaking to
Australia! The low-waves abound with new wondlers and
strange voices from far-off places. The SUBMARINER

brings them all to you. Send for this marvelous new in-
strument teday. Sent post-

Bl e rips o550 ORDER DIRECT
type of detector tube in your MONEY-BACK
GUARANTEE

set. DMoney back if not de-
J. M. P. MFG. CO.

lighted. Order at once.
Dept. 115-X Milwaukee, Wisc.

FREE
Radio Catalogue

Radio Parts of
the Best Quality

1. Right Prices

2. Quick Delivery

3. Dealer Cooperation
4, Complete Stock

5. National Advertising

CHICAGO
RADIO APPARATUS

415 South Dearborn Street, Chicago
Dept. RN

Insure your copy reaching you each month.
Subscribe to RADIO NEWS — $2.50 a year.
Experimenter Publishing Co., 53 Park PL, N.Y.C.
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_ : The Prince of Wales

, speakingto alarge au-

° E dience at San Diegoin

% Speakeﬁ? Wlth 400, 000 frlends 1919. Note the Migmz_-
vox amplifying equip-

ment. Even before the

Stanford Model: Completely
encased in mahogany $35.

HE first loud speaker ever made was aMagnavox days of popular broad-

—a wonder for its day. Since then Magnavox has casting