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1 type in 1915

2 types in 1920
15 types in 1926

RADIO progress has set a fast and exacting pace these
past few years. One single type of tube seemed ade-
quate ten years ago. Four years ago two types apparently
served the purpose. And today, with its greater and more
exactirg demands for improved radio reception, the research
and engmeermg talent back of Cunningham Radio Tubes
contributes its share to radio progress with fifteen perfected
special purpose types, each one efficiently mastering its.par-
ticular task.

To know the individual and special task of each one of these
tubes when used in your set will bring to you an appreci-
ation of increased radio enjoyment and more realistic tone
reproduction.

= Oy

Consult your nearest Cuniingham Radio Tube dealer—learn
how the right combination of Cunningham Radio Tubes will
bring your present radio equipment up-to-date. Be sure that
your receiver has the right combination of detector, voltage
amplifier, power amplifier, and rectifier tubes to g:ve it pregs-
ent day standards of performance in sensitiveness—in selec-
tivity—in tone value.

%[ FIFTEEN TYPES

All in the Orange and Blue Carton

NEW YORK CHICAGO SAN FRANCISCO

(TR ICHISEITAN
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"THISTower trade-markonaradio

speaker or headset is your guar-
antee of maximum quality at mini-
mum cost. Over 2,000,000 users of
Tower products confirm this state-
ment. Quality Speakers from $4.95
to $15. Headsets, $1.95 and $2.95.
Phonograph Attachment, $3.95.

Ask Your Dealer

To Demonstrate

On Sale from Coast
to Goast

Manmufactured by
Tower MFrG. CORP.

Boston,
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CROSLEY
1527 RADIOS

Fach set giving the ut-
most in radic enjoyment
at its price. All prices
slightly higher West of
Rocky Mountains. Prie
without accessories.

The 5-50—$50

Enthusigstic owners re-
port amazing performance
—a drum  delivering sta-
tions  loud, clear and
sharp; each an  almost
imperceptible turn of the

drum_ apart. Write sta-
tion letters on drum, re-
turn to them at will

Single drum  Slation se-
lector, Acuminators, pows=
er tube adaptability and
all metal ¢ that
shields the from
ecaeh other. Jeautifully
tinished. Mahoguny cab-
inet, rose geld trimmings.

G b
The 5-75 Console

—3$75 C
This set includes ideas
for radic reception per- 10

fection not found in
other = radio. Ma ous
exclusive Crosley  “"Cres-
cendon’”  and  “'Aeunina-
tors’” increase volume on
distant stations and bring
in  programs entirely
missed und passed by on
ordinary one-dial contrnl
radios. Console  mode!

any

LOCAL

stands 40 inches  hizh.
The Crosiey Musicone is
skillfully  built into the

cabinel in a manner which
is both an artistic and
an  tacoustical  triumph.
Ample space for butteries
and aceessories.

“as long as [ can pick up 27
programs in30 minultes beside owr3 locals
this confusion of the aiy’ won't bother me

Be-

LOCAL
STATION

I sat down the other night with this Crosley set. One control.

& ”

i g;’f;lf%fo ginning at one end of the broadcasting wave, band T tuned in 27 sta-

TatroducIngjemtic pmdon1e tions, 1o_ud and clear, just like the Cincinnati stations, three of which (=

Croneiing ‘verteatiy Bai- were going full blast. L

T P VAR 1 listened to each program; identified it; didn’t hear any others in the /g

L i background, and passed on to the next,—all with one finger. It was I3 o
o %‘1;‘;;%";‘5”5;&‘3'&,;;; between 7:00 and 7:30 P.M. Central Time. The air was certainly full. STATION
Room for batteries an

Some of the stations were less than a
dial marking apart. It is amazing how
the jiggers they call “acuminators”
helped on such fine separation.

Even using a hundred foot aerial the
local stations were easy to go through.
One of them is only a few blocks from
my home.

Some radio I call it! $50 seems too little.
I’d like to see some two hundred dollar
sets do as well!

Write Dept. 22 for Catalog

THE CROSLEY RADIO
CORPORATION

Cincinnati, O. rowel Crosley, Jr., Pres.
Crosley manufactures radio receiving sets, which are
licensed under Armstrong U.S. Iatent No. 1,113,119,
or under patent applications of Radio Frequency Lab-
oratorics, Inc., and other patents issued and pending,

all accesseries; 40 iInches
high; 30% inches wide.

//

()

Single Drum
Control o =

Prices slightly higher West of
Rocky Mauntains

O

| 8

mit tuning in—Iloud and clear—weak sta-

The
Crasley Musicone

There is only one renuine
Muasicone., It's built solely
by . Crosley under mass
production methods which
makes its  unmatchable
value possible.

The above scale read-
ing shows how sta-
tions picked up by Mr.
X— appeared on the
Crosley graphic drum
station selector. Name
on request.

THE “CRESCENDOXN”
When, on ordinary radios,
ears must strain to catch
& station miles away, a
turn of the Crescendon on
Crosley radios — instantly
swells recepticn to room-
filling volume. An exclu-
sive Crosley feature.

ALL-METAL SHIELD-
ED CHASKIS

This truly great radio
achievement, found in sev-
eral Crosley sets. fur-
nishes a substantial frame
for = mounting - elements,
produces excellent  alig)

ment of condensers,

shields the units from cach
other, prevents inter-stage,
improves the stability of
the eircuit, inereases se-~
lectivity and saves costs
by standardizing thi
phase of manufacture,

“THE ACUMINATORS”
Crosley Acuminators per-

tions passed over and entirely missed by
ordinary single dial radios, In tuning
high powered and local stations they are
not used. They are an exclusive Cresley
feature.  poWER TUBES

Power tube adaptability marks the Cros-
ley “5-307’ “5-75’° and “RFL’ sets.
This feature typifies provision

Croslev
for best radio reception at moderate cost.
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These Leading Radio Manufacturers
Solve Your Light Socket Power
Problems with

RAYTHEON

There is nothing startling or new in the idea of
a B-Power unit to make light socket power
available for radio reception. Many manufac-
turers have been selling such units over a period
of years. Yet the organizations represented on
this page have produced and sold in the period
of approximately a year, a quantity of B-Power
units, Raytheon-equipped, which equals the
total number of all other types of B-Power
units already In use.

This has been possible because of the intrinsic
merits of the Raytheon rectifying tube, and the
splendid co-operation of these organizations.
The Raytheon rectifying tube uses rare gases
instead of heated filaments or liquid solutions.
It has long life, and requires absolutely no at-
tention, save the ultimate replacement of the
one tube. Raytheon Engineers are constantly
co-operating with the manufacturers of Ray-
theon-equipped units for the perfection of their
product, and only when mutually approved is
the unit offered to the public. In this way,
working together, Raytheon and its Approved
Customers have established a record which has
‘amazed the radio world.

Treedom from worry over the source of B-
Power supply has been the fundamental reason
for the desire for B-Power units using light
socket power. In addition, the desire for im-
proved quality, the use of power tubes, and the
economy of operating multi-tubed sets from
light socket power have demonstrated them-
selves as Worthy reasons for the adoption of B-
Power units. See to it that your set has a B-
Power unit, — Raytheon-equipped.

Raytheon Manufacturing Company
Cambridge, Massachusetts

v
11,at ons Manufacturing

: B-Poy,
~0t AY THEON EQUI pp "l’)Umts
o INS)=—S
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RADIO NEWS READERS BUREAU

M

Time and Postage Saver

IN every issue of RADIO NEWS
you undoubtedly see numerous
articles advertised about which you
would like to have further information.
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
a task.

As a special service to our readers, we
will write the letters for you, thus sav-
ing your time and money.

Just write the names of the products
about which you want information,

- and to avoid error the addresses of the
‘manufacturers, on the coupon below

If the advertiser requires any money or
stamps to be sent to pay the mailing

charges on his catalogue or descriptive

literature, please be sure to enclose the
correct amount with the coupon.

We will transmit to the various adver-
tisers your request for information on
their products. )

This service will appear regularly
every month on this same page in
RADIO NEWS.

If there is any Manufacturer not ad-
vertising in this month’s issue of
RADIO NEWS.,, from whom you
would like to receive literature, write
his name, address and the proddct in

and mail it to us. * the special section of the coupon below.

_____ TEAR ALONG THIS LINE oo .
T . READERS’ SERVICE BUREAU, £ RN-2-27
* Experimenter Publishing Co., Inc., 53 Park Place, New York, N Y
WRITE YOUR NAME and ADDRESS HERE: : e
FROM  NAME oo e
ADDRESS .......................................................................... CITY, STATE oo
Gentlemen Please advise the firms listed below that I would like to receive detailed information on their product as
advertised in the......... issue of RADIO NEWS,
@DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS Iff Catalolglie
. compie
NAME ADDRESS - . List here specific article on ;)ine is vé)an:
(Street — City — Siate) which you wish literature. | ed, check in
this column
Your Dealer’s INAMIE .o oeeooceseacecaeeaecamemomomasfas fermmaemrmoma e T2 s s ;
CRECK OTC oo eeeeeeeeeieemeaeeeeseressseeemeeeoofteeSeeEesssisacceseeeseiInoTeifieiicessoisesssesooiidsiiicosiissiiceoiiioo
if
lay(;)el;?erre AQATOSS oo emeneeotorcemeecemeemeoiesemessaseseestsiemeeetaseSeIesCiIieseriieeiesiiiieiesiises
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If you're earning a penny less than $50 a week, clip cottpon
now. Send for AMAZING FREE BOOK, “Rich Rewards in
Radio.” Why go along at $25 or $35 or $45 a week, when you
could earn $50 to $250 in the same six days, as a Radio Expert?
Hundreds of N. R. I. trained men are doing it—why can’t you?

"Earn $50 to S250 a
RADIO EXPERTS IN BIC

qulckly‘ at l'gome _ Radio needs trained men. Get into this new live-wire profession
the ‘Practical |} ‘ of quick success. It's the trained man, the Radio Expert, who
. A ———— e Z6ts the big jobs of this profession—paying $75, $100, $200 a week

and up. Every day N. R. I trained men are taking good places in
the Radio field—men just like you—their only advantage is TRAINING.

“Igive you all
this apparatus §
so you can learn

You can prepare just as they did, by new practical methods. Our tested
clear training makes it easy for you. Big Free Book contains all the proof.
FREE - =
5 You: Learn Quickly,
-
EXTRA In Spare Time
So sure am I that I can train you success-
COST fully for a better future in thisnew Big-Pay !

profession, that I guarantee your training §
with a money-back bond. Lack of ex-
perience or education won’t hold you
back—common schooling all you need j

A\?{li to start. You can stay home, hold Op;ran_tea WMAS

You Get
All O This

All instruments shown here and

others sent to all my students free
of extra cost under short time special offer
Clip coupon now—find out all about this big
unequalled offer while you still have time to
take advantage of it. This training is intensely
practical—these instruments help you do the
practical work, You learn workmanship and get
added confidence in
your ability.

World Famous
Training That
“Pays for Itsels’’

My Radio course World-
Famous as the training that

{ ‘‘paysforitself.” Makemore
money QUICK when you take up this
practical course. Work on millions of an-
tennae, receiving sets, offers you big chance
to make spare time cash while you're learn-
Ing. I'll show you how-—teach you the latest
*'dope,” furnish you with businéss cards, show
you how to get the businessand makeitpay. My
: studentsdon’t wait a yeartoincrease theirincome

{

i your jOb’ .and learn qu{CKly and **Accepted a position with
pleasantly in your spare time. My the Chicazo Daily News Stas
practical, helpful methods enable pRACHCALLY DOUSLED:

you to start RIGHT AWAY to- thanke .’x"io”"'.'x.lo '&2’3’,‘;‘3‘.::'
. . cons n, =
ward one of the bigger Radio {ng. Your coutse taught me
1 1 t only the theoreotical but
jobs paying $50 to $250 a »o £
week. No delay, 1o losing time ghat wathos vy work aaty
from work —no scrimping or for me.’”” Keith Kimball,'
scraping to get your training, Station WMAQ, Chicago, [LHS

W\ %et This FREE BOOK

Most amazing book on Radio ever written
—full of facts and pictures—tells all about
the great new Radio field, how we prepare
you and help you start. You can do what others
have done—GET THIS BOOK. _Send coupon
today—no obligation.
J. E. SMITH, President
NATIONAL RADIO INSTITUTS
Dept. BB9, Washington, D. C.

L e
~—they report QUICK INCREASES as a result of RIC] W
$70 In One Day For this course—often two or three weeks after starting. HMRE ARDS
Howard Luce, Friedens, Pa. made $320 in 7 weeks £ ki o i1 [ >

T MW ilcox C&j}?_iz spa}fc tirnle. D.H. SIuitt N%wport. Ark., writes,k

oy in businessformy- * ile taking the couise X earned in spare time work
self .",.“.i R:IE&IF..N’I?LY ﬁAgg about $900." Earl Wright, Omaha, reports making $400

$70in ONE DAY. I waus an Inashort time while taking course—working at Radio in

slectrician of rich experi- Spare time! Sylvester Senso, Kaukauna, Wis., made $500.

ence, occupying a splendid These records aot unusual—these men a few of hundreds.

position as telephone sup~ - -
erintendent when I enroll- YOUr Satisfaction Guaranteed
ed with you believing It R N .

We who know the results this practical tested training gets—

would open up greater op- v b x
portunltpie-—h.venot boen the increased earnings it has brought to men everywhere—stand H

J. E. SMITH, President
NATIONAL RADIO INSTITUTE
Dept. BB9, Washington, D. €.

Dear Mr. Smith—Without obligating me in ang

disappointed. Estimate behind it all the way with a signed guarantee bond that we give e way,send me your freebook, *‘Rich Rewardsin Radio
Radio will be worth tens YoU when you enroll. On completion if you're not entirely satisfied: and all information about your practical, home-study
of thousands of dollars to 1D every way, you get back every cent you've paid us. No strings 4 Radio Course.

me In next fow years.* to this offer—you yourself are the only judge. Get started today!

PaaC

N Eele TR, e e s e pa st i b o AL
EMPLOYMENT SERVICE TO ALL GRADUATES | |,

TOWN. coveresascsenssnsncantastesssesncessStatluasacnnnvann
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Second call to
this wondey/r,
Magazine offer

1"

: : —
2 save S12¢

/ aud ger 100

wrrerreit

({(!

WE GIVE
YOU THIS
VALUABLE BOOK

it tells you how to make furni-
ture, home appliances, tools, sport
devices, hundreds of things that cost hundreds of dollars
otherwise.

It is full of drawings—pictures———construCtional plans.
Everything is explained fully—ready for you.

Regular Price of this Book is $.50.
with every subscription to—

SCIENCE & INVENTION

To tell you how tremendously and intensely interesting is
this great magazine is to tell” you that exactly 30,405 men,
from every country in this wide world of ours, are regular
listed reporters of SCIENCE & INVENTION.

The world is combed for big and small events in this
marvelous scientific era—

Radio,

We are giving it free

Electricity, Chemistry, Mechanics—

All Scientific fields
of endeavor are cov-
ered fully.

Here is a list of
some of the major
articles in the brand
new February issue
just out—

Movie Battle Scenes

2,000,000 Volts Let

oose.
An Artificial Sky.
Lodge N. Circuit.

$20,000 in prize
contests.

d
e
\\\m\\\“\\\“\\\mm\\\

s

e

\\‘““‘\\\\\\\\‘
Fill out the coupon

elow — Enclose
$2.50—and you get
SCIENCE & INVEN-
TION for 12 con-
secutive months —
and absolutely Free,
one copy of “How to
Make It”.

ACT NOW-—This of-
fer may never be re-
peated:

e S

r-:—-,—lv—l—a——-n——.-————-———N——

EXPERIMENTER PUBLISHING CO., Inc.,
53 Park Place, New York, N. Y.

Experimenter
Publishing
Company, Inc.

Gentlemen:

subscription to. .

53 Park Place Name
New YO!'k, N. Y= Address
City...... TR B e

bt e St St o S Gt St St St

Y

I enclose $....cvvetsesess..for one year's

e iesssssssssaisesceanssesenany YOU BTE

also to send me free one copy of i viateesesceseaiecscnnnn
..ll‘....l"')')'??“Q.ﬁl..l..l.l.'..l....l".l!ll.
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'page books free

IT COSTS
"NOTHING TO
OWN THIS BOOK

POPULAR MAGIC is a book for

you, for everybody, young and

old.” But especially for those who want popularity, those who
want to realize how much the admiration of friends help to-
ward making life worth more.

POPULAR MAGIC contains thousands of simple, entertain-
ing parlor tricks, as many puzzling magical stunts and a
whole book full of mystic spirit novelties. A new set of
tricks for every day in the year.

You get this book absolutely FREE by subscribing now

AMAZING STORIES

Scientifiction by world-famed
writers. Marvelous, Amazing Stories by great men such as
Jules Verne, H. G. Wells, etc., appear in this new magazine
AMAZING STORIES every month.

Stories of flying into space at dazzling speed on a comet;
Mesmerizing the dead; remarkable situations of all kinds.
Tremendously interesting—yet instructive.

Keeps you in touch with the writings of the men of the
greatest imagina-~
tions in the world.
A magazine for
young and old.
Some of the big fea-
ture stories of the
February issue just
out are:

The L.and That Time

Forgot by Edgar
Rice Burroughs.

A new kind of magazine.

ph

TGNV L7044

The Second Deluge
by Garrett P.
Serviss.

Price $2.50 the Year.
Think of it for only
$2.50 you get one
copy free of POP-
ULAR MAGIC and
AMAZING STORIES
for 12 consecutive
months delivered to
your door. Fill out
and mail the coupon
now.

e
On the Martian Way §
by Capt. H. G. N
Bishop, U.S.A. '§l i
The First Men in =
the Moon by H.
G. Wells. &
g
S
s

Experimenter
Publishing
Company, Inc.

53 Park Place
New York, N. Y.

State. ...

B R ‘
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ADD to YOUR ‘“‘B’’ Eliminator for
B ohe through a

ELECTRIC
30 MFD ~Duotype

CONDENSER

Mershon Electric ‘Condenser 15 mfd’s Make Your Old B Eliminator a
capacity cach half., 30 mfds total capac-
ity. Type D-15-30. Maximum rating 300 Super B Supply
volts D.C. If punctured can be repaired
and need not be thrown away. Your present B Eliminator can be vastly improved

by connecting a Mershon Condenser across the out-
put voltage terminals! You will then get a wonder-
ful tone quality from your radio receiver as the very
large capacity of the Mershon (30 mids) will act as a
reservoir to STORE energy to be on tap to instan-
taneously supply the heavy drains of plate current
required by loud or long sustained notes. No doubt,
you have noticed that although your B eliminator
gives no AC hum you do not get that perfect repro-
duction of tones that was possible using new B
batteries.

To simply filter out the light socket current hum
is but part of the job. Eliminators must have
STORAGE capacity to prevent “chopping off” the
loud or sustained notes. Using a Mershon Condenser
for this storage capacity gives the quality of expen-
sive storage batteries and does the work electrically
rather than chemically. There is no deterioration,
adding of water, no elements to occasionally clean,
no parts to be replaced, in other words a more
SERVICEABLE device is at hand, as well as one
providing amazing tone quality.

MERSHON
ELECTRIC CONDENSER

MANUFACTURED UNDER PATENTS OF
RALPH D. MERSHON
826100 juneza ma suneni?®
MHEIRIDIE  DEc 23 1gtp PRIk 192
OYHER PATENTS PENDING

MANUFASTURED &Y

: —{ AMRAD + —

M MEDFQ . MASS
L.\_RD HILLSIDE. vl

.

A famous Mershon added to your eliminator or
used as the principal capacity of any B eliminator
: enables your sct to reproduce notes from bass to
) treble with astounding accuracy.

AMRAD MERSHON
ELECTRIC CONDENSER
20HY.CHOKE COILS ORLARGER

BAF +
BRF +
L D+

B
. RESISTANCES
TULUWAVE 2MEPAPER COND. TIEPEND ON TUBES

HALF WAYE 4MFPAPERCONH AND YOLTAGES REQUIRER

RECTIFIER
HALF OR FuLL WAVE

Diagram shows ecircuit plan
for Super B Dbattery elimina-
tor when famous Mershon Con-

denser is added. TRANSFORMER

TO 3k _J
RECE I\ VER

B ¢ i Circuit for building

- A ]\3{‘ el;mirmlorc using a

- Mershon ondenser

A+ as principle capaeity.

AMRAD CORPORATION
MEDFORD HILLSIDE, MASS.

IMR

Battery Type and Light Socket Operated Neutrodynes

Write
Dept. 1B7
If Your
Dealer
Cannot

Supply
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‘ LONG DISTANCE
dio engineers said — it cannot be done.
But we did it—produced a high grade,
long distance single dial centrel radio to oper-

ate a loud speaker to retzil foer §25.00—and
yet allow liberal discount to agents.

EVERYBODY, including experienced ra-

This marvelous instrument i$ the result of
five years hard work by an organization of
trained radio engineers. It is no experiment
—thousands are in use—the results speak
for themselves,

There Will Be a Radio In Every Home

Thousands have been waiting for just such a radio
—a real long distance, powerful instrument but—
at a price they can afiord.

It is here, and live wide awake salesmen will
recognize their opportunity immediately——~they won't
lose a single minute writing for full information.

Just as there are 100 Fords to one high priced car,
just so will there be 100 Vikings to every $75.00
and $100.00 radio—think what this means to men
who get in on the ground floor right now.

A $25 Radio Which Will Equal a $75 Radie

Put a Model 599 Viking which retails for $25.00
alongside any radio retailing for $75.60 and even
more. Compare them for ease of tuning—only one
dial to tune on the Viking—distance received, volume
and tone. The results will make any man say, “I'll
save-that $50.00.”

. Radio is today the biggest and quickest selling
line—thousands are being sold—salesmen have made
unheard of profits. But here is a far greater, a far
more interesting radio proposition than anyone ever
dreamed of.

“SEND FOR 100 PAGE FREE BOOK

R i i

| =

ADIO

You Should Make $100.00 a Week Easily

You can’t help it—many will make more. Some
will control a county—others will control many
countics. We have the livliest radio selhing plan of
today—instruments of all prices—a radio price to
fit every pocketbook.

#  Any man who will follow our teaching cannot help
but add big moncy to his present income and start
to do it immediately. If you want more money
here is your chance but you’ll have to act quick—
others will jump at this chance.

Adents Wanted
Make100%aWeek

Sell Radio in Your Spare Time—Evenings

You don’t even have to give up your present
position. The only time radio can be sold is in the
evening—by demonstration. So_here is a chance to
add to your present income. During the past five
years we have trained 4364 men in this very profit-
able business.

You'll be the first one with a real low priced
long distance radio—your price will startle every-
body-—the results will be even far more startling.
Once you demonstrate you're sure of a sale. No one
can think of investing $75.00 to $100.00 in a radio
when thisinstrument will get the sameresults and your
retail price is only $25.00. Just think of the advantage
you have. Sell a radio for only $25.00,
and yet make a handsome commission.
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A Regular Radio at a Price Unheard Of

Uses five No. 199 tubes, operates on three ordinary
dry cells. Only one dial to tune—a fcature generally
only found in the highest priced instruments. Any
child can tune the Model 599 VIKING—simply turn
the dial. Cabinet is extremely attractive, 12 inches
long, 8 inches high and 6 inches deep. The wood
is covered with Keratol, embossed in a very attractive
design. On the front are_two very odd gold colored,
colonial designs inserted in two panels. The base and
ends are finished in a rough gold and black colored
finish which together with the rich seal brown
Keratol of the balance makes a cabinet that would be
an ornament in any home.

The tuning is arranged so that it is accomplished
by the use of one special low loss condenser and a
basket weave coil. Sockets, rheostat, potentiometer
and base board are all of bakelite. Three transformers
give an _abundance of volume for loud speaker.
Parts will equal the average $75.00 or $100.00
radio instrument—ofily enormous production
could possibly bring about this low price. o/

Territory is Going Fast— s
Better Write Today
Someone is going to get the big ¢ »
profit on the sales of these in- ,’ Th]s

struments in your community ,’

—is that someone going tobe ¢ coup0§3

you? Write today for our I

100 page book whichfully ¢ H. P, Fischer,

a b t only this & 122 W. Austin Ave.,
ISRl @5 el O L Chicago, Iltinois.

worndenfulyinstooy +/ Iam interested in selling

ment butalsoafull P4 your 5 tube set in this ter=

line of rad‘? at V2 ritory. Please send me your

all prices. It’s ¢ 100 page radio book, FREE.

FREE for

the ask- 'I ‘

ing. o Nameiioioimimi oo
',' Address....cuevvssnerssossrssnssocsse

I’ Cit¥oavaseannan. cod] Leitalels State,ees o
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EDITORIAL AND GENERAL OFFICES, 53 PARK PLACE, NEW YORK
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No. 8

WHY THE RADIO SET BUILDER?

By HUGO GERNSBACK

HEN radio was young, in this country, you could not go

out in the open market and buy a complete radio set. I

refer to the time when radio first came into vogue; that is,

after the appearance of the modern vacuum tube, in 1912,
At that time such a thing as a radio cabinet was unknown. We used
to mount our instruments of various descriptions on our table; and
the more room they took up, and the bigger the table was, the better
pleased we were.

This state of affairs lasted for a number of years, and possibly
culminated about 1923 in the first vacuum-tube sets of the multiple
type, which then made their appearance. It is true that, beginning
with 1918, we had possessed a few self-contained sets of the cabinet
variety which, of course, had been used, not for broadcast purposes,
but for listening to code.

When broadcasting finally made its appearance, the factory-made
set took the country by storm; and, while previously the home-built
set had been in vogue, the factory set took the ascendancy immedi-

ately. Today, at least in this country, the factory-made radio set -

for broadcast purposes has far outstripped the home-made sct in
popular. demand. By this I do not mean to imply that the genus of
radio constructor who builds his own set has

devices are tried out by the set builders, and within six months it
becomes known whether a certain device will “take,” in the long run,
or not.

This has been the case with the straight-line-frequency condensers,
as it has also been with the new vernier dials. It is true of shield-
ing the various parts and many other features; none of which would,
perhaps, have become incorporated in ready-made sets as soon as they
were, if the set builders themselves had not paved the way for such

parts.

On the other hand, by encouraging the set builders, the parts
manufacturers get, themselves, very valuable experience which they
would not obtain otherwise; and, once the majority of set builders
have adopted a certain article, the set manufacturers in turn will
adopt it as a rule. Such was the case, for instance, with the
straight-line-frequency condenser, which was used by set builders
for some six to eight months before the set manufacturers adopted
this type of condensers.

It may be said, therefore, that the set builders are ahways ahead
of the game; they are forever pioneering. If you wish to see the
latest circuit, or if you wish to see the latest radio wrinkle applied,

you will always find it in the best home-made

sets. All of this does not mean that the set

died out. Quite the contrary. There are
more sets being built this minute than ever
before.

From the best available sources at hand,
it seems that there are, at the present time,
between 400,000 and 500,000 people who an-
nually build sets, and this figure scems to be
on the increase. Large as this figure may
scem, it is small compared to the figure of
factory-made sets annually turned out in this
country (over 2,300,000 at the last census
of manufacturers); and it may be said that

the most

« . . In which the Editor recalls the
early days of Radio, before factory-
made scts could be obtained—why
the smanufacturcr of rcceivers is not
unkindly disposed to the set builder
—hotv the lattcr is doing some of
important pioncering 1n
radio design—why i
sct builder is also a purchaser aof
good commercial receivers—and why
this great hobby is appealing yecar by
year to greater mumbers of intcl-
ligent people who in it find the
highest pleasure. . . .

builder does not use the ready-made set; in most
cases he does. There is hardly a radio con-
structor today worth his salt who does not own
two or three sets that are in constant use.

For instance, I myself have two factory-made
sets in my home, whereas the set which stands
on my study table is one constructed by myself.
This particular set probably does not stay therc
for more than a month at a time, because next
month I shall be using a later model; but in
the meanwhile the factory-made sets are doing

the cnthusiastic

the manufacturers of ready-made sets today

their duty and are being used constantly by

do not worry about the home-built set, but,
rather, encourage it. This, at first thought, would seem paradoxical;
but it is true, nevertheless, for the following simple reasons:

Radio is an art which changes rapidly, as is well known. While
no revolutionary improvements have been made in the past ten years,
or arc likely to be made soon, changing styles, as well as improve-
ments, keep the trade on the jump. New condensers come out, new
dials are devised, new coils are produced. At the present time
the shielding idea has attained great favor, almost overnight. Natur-
ally, for this reason, set manufacturers are always anxious to incor-
porate the latest devices in their receivers.

But once the manufacturer is “tooled up” to turn out the season’s
supply, it is not always possible or desirable for him to make a
change. In the meanwhile the art and progress of radio goes on,
and the manufacturer naturally wants to know, in plenty of time,
what the tendency will be for next year. By encouraging the set
builders he gets a very good idea in what direction the tendency is
heading ; and he is able, at no cost at all to himself, to get this in-
formation, by simply watching the radio press and studying this
tendency. When the new season comes along, the manufacturer is,
thercfore, apt to have a pretty good idea of what will happen, or
what may be expected to happen next season. This is not to say
that the manufacturer gets all of his ideas from the radio construc-
tors. No such meaning is implied ; but he gets valuable information;
and for that reason most set manufacturers today openly encourage
sct buikling, because, first, they know that it cannot hurt their busi-
ness and, sccondly, because they derive from it valuable information
which they would not have if there were no set building going on.

The set builders themselves, in the meanwhile, are having a mighty
fine time, building to their hearts’ content; in which they are encour-
aged by the parts manufacturers, who are themselves always ahead
of the set manufacturers in bringing out new devices. These new

the houschold.

This condition is found all over the country, for it is duplicated in
the home of practically every set constructor.

Radio set building may be said to be one of the greatest hobbics
that ever came into existence. Unlike most other hobbies, it actu-
ally serves to advance a new art, and paves the way for better and
bigger things.

To be up to date, under conditions, that change as quickly as do
those in radio broadcasting, radio receivers must forever be kept up
to the minute. Though the changes are gradual, they are constantly
tal_(mg place, and their effect is cumulative. You would not think of
using, in the midst of the heavy traffic on Fifth Avenue or State
Street, a 1914-model car that had to be cranked by hand. No more
can you expect the set of 1922, built when there were but a few
broadcast stations, to give satisfaction, particularly in our congested
centers. It is a well-known fact that every time a station changes its
transmitter, or increases its power, thousands of ncarby sets are im-
mediately found to be inadequate, because they cannot tune sharply
enough to cut out the nearby station and get others at will.

Investigation usually shows, on such occasions, that most of thesc
unselective sets are single-circuit or crystal receivers. and others of
ancient vintage, which are no longer suitable for present-day radio
traffic. Furthermore, additional demands are being made right along
on the sclectivity of radio .receivers, because the broadcast stations
are continually increasing their power. The set builder. naturally,
keeps pace with the evolution of broadcast conditions, and is forever
ready to build a new and better set to meet future requirements.

Set building is continuing to increase rapidly, as it has done for
five years, in this country; and. now that we stand on the threshold
of television, I believe T shall not be contradicted in saving that sct
building will assume tremendous proportions, undreamt-of today,
during the next five years.

B ot

Mr. Hugo Gernsback speaks every Monday night at 9 P. M. from station WRNY on various radio and scientific subjects.
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Radio Photography and Television

How the Use of Several Wavelengths Simplifies the Problem
By Dr. E

INCE the transmission of music

and speech by radio has come
into its own, many scientific experi-
menters have been looking for new
fields to conquer, in this same
realm of radio. Photographs have
been transmitted across the Atlan-
tic Ocean by radio in twenty min-
utes, and now that this is an ac-
complished fact, improvements on
the method are being sought.

Dr. E. F. W. Alexanderson, one
of the foremost radio engineers in
the world, has been working for the
past few months on the improve-
ments mentioned above. He has
succeeded in transmitting, by radio,
photographs in one tenth of the
time that it previously took; and
the copies, taken from the air at the
receiving end, are excellent repro-
ductions of the originals. Dr.
Alexanderson, however, is looking
beyond the transmission of photo-
graphs; his goal at the present time
is “television,” his theory of accom-
plishing which he outlines in the
accompanying article.

—EDITOR.

N the well known play by George Ber-
nard Shaw, “Back to Methuselah,” is
described a scene which is supposed to
take place in the year 2170. The head
of the British Government holds conferences
with his wvarious cabinet ministers several
hundred miles away. He has at his desk a

Radio News for February, 1927
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Fig. 1

the right key at the switchboard, a life-sized
image of the person with whom he is speak-
ing 1s flashed on the screen at the same time
that he hears the voice. The fact that one
of his ministers is a lady lends some dramatic
color to the incident, but this is beside the
point.

A passage of this sort from the pen of
a great writer, is significant. The new things

R These three copie_s of th_e same pho_to were transmitted at different speeds. They were
sent in two, four, and eight minutes, reading from left to right, as explained in th

e article.

that civilization brings into our lives are not
created or invented by anybody in particular:
it seems to be predestined by a combination
of circumstances that certain things are go-
ing to happen at certain times. Great writ-
ers and great statesmen seem to have the
first presentiment of what is coming next.
Then the inventors and engineers take hold

switchboard and in the background of the
room is a silver screen. When he selects
A =
% »
v
© At the right is shown the receiving
£ mechanism of Dr. Alexanderson’s ap-
. paratus. The cylinder, in which is en-
" closed the negative, is being removed

from the motor attachment that rotates it.

R

e S X

Below is shown the transmitter. The
revolving shutter for interrupting the.
light source is' seen ‘under the man’s el-
bow. The impulses are amplified before
they are transmitted.

o Wt o

gt
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Below is a closer view of Dr. Alex-
anderson’s apparatus for transmitting
photographs by radic. The photo to
be sent is being placed on the revolv-
ing cylinder, which is synchronized
with the cylinder at the receiving end.
Phetos by courtesy of General Electric
) Cowmpany.
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of the same ideas and dress them up in prac-

tical form. It is now several years since
Mr. Owen D. Young, at a banquet, expressed
his hope that radio would soon give us visual
means of comnumication. The idea scemed at
the time absurd to many of the techmnical men
present; but worl was promptly started and
we have at least gone so far that a com-
mercial radio picture service is in operation
across the Atlantic Ocean.

It takes at present twenty minutes to send
one of these pictures, whereas the imagina-
tion of Bernard Shaw {forecasts a direct
vision of distant moving objccts.

From moving-picture practice we know
that the realization of this idea would re-
quire the transmission of a series of pictures
at the rate of sixteen per second. It is a
long way from twenty minutes to one-six-
teenth of a second. It means that we must
work almost twenty thousand times faster
than we do now. However, we have tackled
this problem; and I shall attempt to show
what prospects we have of realizing practical
television. In doing so we shall think of the
scene described by Bernard Shaw as the ul-
timate goal.

TELEPHOTOGRAPHY

The principle of picture transmission over
wires or radio was worked out about fifty
years ago, and all work done at the present
time is based on this same principle. The
work of fifty years ago, though described in
many books and patents, fell into neglect;
but the development of radio has renewed
interest in the subject. We have also some
new tools to worl with, such as the vacuum-
tube amplifier and the photo-electric cell.
Radio photography has thus become an cs-
tablished fact. A practical realization of
television, or the art of seeing moving ob-
jects by radio, involves some difficulties
which have herctofore seemed almost insur-
mountable.

However, before dealing with the prob-
tems of the future, I shall give a brief pic-
ture of the contemporary art of telephoto-
graphy. So much has already been published
on this subject that I need give only a few
references. Since the interest in telephoto-
eraphy revived, the work has been taken up
simultaneously in America, France, England,
and Germany, and the names of a number
of engineers, Korn, Belin, Jenkins, Ranger,
Ives, Karolus, Petersen and Baird among
others, have become familiar, I hesitate in
giving these names, because there are surely
some equally important ones that I have
left out.

The accompanying illustrations show some
telephotographs made. in Schenectady. The
originals. were made at a rate of sixteen
square inches per minute, and thus were pro-
duced in two minutes. They were made as

This distorted picture was
made from a newspaper
reproduction of a steel
engraving of ‘““Washing-
ton’s Family” by J
Savage. The distortion is
due to the improper ad-
justment of the receiver
apparatus. This picture
may serve to give a vis-
ual idea of the audible
distortion sometimes ex-
perienced by broadcast
listeners.

TSI 11

a preliminary study of
commercial transmis-
sion of pictures and
facsimile messages
over long distances.
The recording instru-
ment used in making
these originals is a
standard General
Electric oscillograph,
with some adaptations,
the availability of this
highly developed in-
strument having made
it possible for us to enjoy rapid progress in
the development of a practical technique in
telephotography. QOur encrgies can now .bc
devoted largely to the main problem, which
is the adaptation of the radio art to this new
use, and particularly to devise ways of deal-
ing with our old enemies—static and fading—
when we wish to transmit pictures over
long distances.

STATIC AND FADING

The radio art has, up to. the present, de-
veloped two distinct methods of signalling:
by modulation and by interruption. The first
is usually associated with broadcasting and
the second with telegraphy. Both of these
methods of signalling may be adapted to
radio photography, and each will have its

945

distinct field. The effective range of a broad-
cast station is very much shorter than that
of a telegraph station of the same power;
but within this range it gives a service of
excellent quality. The accompanying samples
of pictures were made with a modulation-
frequency of 3000 cycles, which can easily be
transmitted by the ordinary broadcast sta-
tions. It is therefore possible that a picture
service may be given by these stations, which
will be of the same standard of quality as
their musical entertainments.

Freedom from disturbances is insured by
having a large number of stations interlinked
by a wire system, so that a good selection
of entertainment is available in all parts ot
the country. This method of dealing with
static and fading may be characterized as
“brute force”; but after all it is this mode
of operation that has developed radio into
the great industry that it is now. This
whole broadcasting machinery is now avail-
able, should the public become interested in
radio photography for entertainment or
otherwise.

For long-distance communication we have,
fortunately, another method of using the
radio wave, which 1s much more sensitive
and economical. The most striking illustra-
tions of this are the feats of amateur oper-
ators in communicating with their friends
on the other side of the earth with small
home-made sets adjusted to short wave-
lengths. So far this method of signalling
has been limited to dots and dashes; but
ahead of us are the possibilities of using this
wonderful medium of communication to
transmit pictures, facsimiles of letters or
printed pages and moving-picture = films.
These fascinating possibilities have induced
lso many investigators to work on this prob-
em.

In our research work on the development
of radio photography and television, we have

(Continued on page 1030)

Fig. 2. Dr. Alexanderson in his laboratory indicating the seven light-spots, which are used in

the method proposed by him for television. In the foreground is the drum on which are mounted

the mirrors, with the motor for rotating it, .A syIstem of lenses may be seen, together with an arc
ight,
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Fig. 1 shows the interior of a vacuum tube where (1) is the filament, E is the stream of electrons going in the direction of the arrows, (2) is the

grid, (3) is the plate. The small dots surrounding the grid and plate indicate a layer of gas always adhering to metals, which the electrons must

pierce. This shows, therefore, a miniature Heaviside layer. Fig. 2 shows & “celestial” vacuum tube, in which the sun gives off the electronic.

stream in the direction of the arrows. The various planets may be taken respectively as plates and grids in a multi-element tube; while the atmos-

pheres of the planets are analogous to the gas adhering to the plate and grid, as shown in Fig. 1. Figs. 6 and 7 are two views of the Mar-

coni Beam Transmitter, located at South Foreland, near Dover, England. It revolves, transmitting a radio signal over a very small angle at one
time, and is in use as a radio “lighthouse,” aiding navigation.

HEN Jan Lippershey built his
first telescope in 1608, he came in
for severe condemnation, because
v it was argued that such an in-
strument of the devil could never do any
good. When our own Percival Lowell first
propounded his theory of the Martian canals
and Mars as the abode of life, he, too, was
greatly ridiculed as a visionary; and even
today orthodox astronomers do not share
his views. When the first telescope was
built, the then intelligentsia could not see any
cood in it, except as ans instrument of the
devil; so when I ask the question, “Can we
radio the planets?” I know that I shall be
subjected to not a little ridicule.

The telescope and spectrum analysis have
opened the heavens to us to a tremendous
extent, and enriched our scientific knowledge
immeasurably. Spectrum analysis has shown
us that stars, millions of light years removed
from us, are constituted of identically the
same matter as that found in our own earth;
making it, therefore, reasonably certain that
the entire universe is composed of practically

identical with little possibility of
exception.

As you will see further on, when I pro-

matter,

¢ VAN We Radio the Planets?”
does not necessarily mean
that the author has attempted in
this article to design apparatus to
transmit and receive intelligence to
and from other worlds, although
such a possibility is discussed.
Rather the author brings forth
an entirely new point, where it is
seriously suggested—by means of
the beam system~—to send and re-
ceive back the same beam, for sci-
entific research work, as well as ex-
plore our own planet for scientific
purposes, by means of the gigantic
radio power station.

BN

pound the question, “Can we radio the
planets?” T do not necessarily imply that in
doing so we can send intelligence to Mars

www americanradiohistorv com

or Venus, or to the moon, with the expecta-
tion of getting an answer—although the lat-
ter may not be as impossible in a hundred
vears as it is now. I am simply trying to
show that, by making a start, an untold
wealtlh of knowledge may be opened up to
us; and that, the sooner we make the start,
the greater the art of radio and our knowl-
edge thereof will become.

The largest telescopes have been made pos-
sible through the generosity of our wealthy
people, and it is, therefore, not impossible
to hope that what has been done in building
telescopes can be duplicated in building super-
power stations for radio for research pur-
poses. I might sayv, right here, that the
benefits derived from such a super-power
radio station will no doubt be vastly greater
than from building a telescope, and for the
following reasons:

The telescope is useless when it comes to
exploration of our own earth. It is built to
explore the heavens. A super-power radio
plant can be used, not orly to explore the
heavens, if I may call planetary space such,
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Fig. 3 shows how, by means of a powerful beam transmitter, located at some point “A’ on our globe, we can send a beam of radio waves to the
moon, which, being more or less metallic, will reflect the beam at the same angle. An observer, located at “B’ on the opposite side of the earth,
will receive the signal back from the moon, a distance of 238,000 miles. in two and a half seconds after it leaves the transmitter “A.” TFig. 4
shows a radio beam-transmitter “A” at some point on the globe, transmitting a beam te “B” or **C.” As the angle of the beam is varied, the re-

spective observers will get the signal either strongly or not at all.

tain how large is the earth’s iron core.

through the solid iron core.

but also for tremendously important radio re-
search work between points on our own
planet.

PENETRATING SHORT WAVES

I am fully aware of the criticism that will at
once be raised, that it is not possible for us
to send a radio beam beyond the confines of
our own atmosphere, due to the so-called
Heaviside effect, which is supposed to exist a
hundred or so miles above the surface of the
carth. According to the researches of the
eminent scientist, Oliver Heaviside, the upper
layers of our atmosphere are supposed to be
so conductive clectrically, due to the ‘onising
effect existing at such heights, that the radio
waves are reflected; and it would thus seem
impossible that we could shoot a radio beam
outside of the confines of the carth.

This may be perfectly true when it comes
to the usual radio waves, such as have been
used in the past, varying from some 15
meters up to 25,000 meters: although 1 main-
tain, along with many other physicists, that
the Heaviside effect has never been proven
conclusively. I am equally certain that at
lower wavelengths, say from two meters
downwards, entirely different conditions ap-
pear, for the following reasons:

We know that radio waves are nothing but

Fig. 5 is another view of the Marconi revolving

an electromagnetic activity, the same as light
waves or heat waves. It is belicved that,
the lower down we go in the wavelength
scale (that is, the higher the frequency), the
easier it becomes to penetrate the Heaviside
layer, if we grant its existence at all. ILight
comes to us from the sun and the planets,
through the Heaviside layer, so we know
that the Heaviside layer cannot stop light
waves. To be sure, the frequency of light
waves is enormously higher than that of even
the shortest radio waves, but it still seems
reasonable that for waves of the length of
two meters or even less, the Heaviside layer
should not cause us undue worry.

Incidentally, interplanetary conditions are
about the same as we find in our present
vacuum tubes. TFig. 1 shows a vacuum tube,
in which (1) is the filament, (2) the grid,
(3) the plate. Electrons are given out by
the filament (1), and shoot in the direction
of (3): but, surrounding the grid and the
platc, there is a miniature Heaviside layer,
composed of a slight amount of gas, which
surrounds all metallic and other matter, and
which the electrons must first pierce before
they can reach the grid or the plate.

IN THE INTERPLANETARY VACUUM
Given a rcasonably strong bombardment of
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By this system it will be possible to explore the interior of the earth, to ascer-
It is assumed that the radio beam will travel through the crust of the earth readily, while not at all

beam transmitter.

electrons, this internal tube “Heaviside layer”
can be broken down as is well known. Con-
ditions on earth seem to be similar. If we
employ the right radio wave, with sufficient
power behind it, it should be possible to picrce
the supposed Heaviside layer and shoot the
waves out into free space. In this we would
be assisted by the force of the solar radiation
itsclf. This is made plain in Fig. 2, which
shows that our own planetary system is
nothing but a vacuum-tube arrangement on a
large scale. We have the sun in the center,
with the planets outside, which in this case
become the plate and grid of our celestial
vacuum tube.

It will be noted that the solar radiation is
in the dircction of the arrows. It would
seem, therefore, that a beam of the correct
radio wave sent, let us say, from the earth
ot Mars, when in “conjunction,” would stand
a better chance of being transmitted than
vice versa. For that reason. it would seem
that a supposéd signal emanating from Mars
earthward would find it neccssary to work
against the stream of solar emanations, and
encounter more resistance than if the case
were reversed and the signal were sent from
earth to Mars.

(Continued on page 1045)
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England’s First National Radio

Exhibition

An Account of the Recent London Radio Show

By A. DINSDALE —

OR the first time since radio broad-
casting began in England, its radio
manufacturers have combined to hold
one single great exhibition, fully rep-
resentative of the entire British radio indus-
try. In previous years several exhibitions
had been held, each sponsored by different
interests; but none of them was fully repre-
sentative, because some manufacturers either
were excluded from exhibiting at one show,
owing to non-membership in the controlling
body, or, having shown at one exhibition, re-
frained from appearing at any of the others.

The disadvantages of such lack of co-
ordination are obvious, from mnot only the
point of view of the manufacturers them-
selves, but also that of the interested public.
In previous years the enthusiastic fan had
to visit all the exhibitions, unless he was
content to miss something, and the industry
suffered from duplication of effort and lack
of uniform policy.

In 1926, therefore, England had only one
show (apart from small subsidiary pro-
vincial exhibitions), which was known as the
First National Radio Exhibition, .and held
in London between September 4 and 18 in
one of the large new halls recently added to
Olympia, which is one of the largest covered-
in spaces in the world.

MANY STRANGE CONTRASTS

One of the most striking features of the
show was its array of contrasts and strange
anomalies. With the knowledge and experi-
ence we have accumulated on all matters re-
lating to broadcasting, and to broadcast re-
ceiver design in particular, one would ex-
pect a contemporary radio exhibition to re-
flect this knowledge and be up-to-date.

The British show was up-to-date, right
up to the very last minute of BrltlSh radio
design; but cheek-by-jowl with wonderful

multi—tube sets, masterpieces in design, con-
struction and performance, were to be found

crystal sets, single-tube “bloopers,” and two-
and three- tube sets, the designs of which had
not been altered from those” originally em-
ployed when broadcasting first started!

Radio News for February, 1927
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Two English loud speak-
ers, That at the left is
a cone-type with am-
plifier, complete in the

There were sets with horizontal panels.
bristling with tubes, small old-fashioned
condenser knobs, rheostat knobs, rotary-stud
switches, etc.,, and with sundry coil-holders
protruding from the sides of the cabinets.
Many of these sets, together with others of
more modern design, were equipped with
“dull-emitter” tubes mounted in the original
old-time rigid sockets.

By comparison with the Third Annual
Radio World’s Fair in New York, the
London show provided many cven stronger
contrasts. The former, as it appeared to a
Britisher, may be summarized briefly as hav-
ing e‘chlblted a large collection of expensive
mult1 tube sets with comparatively few mod-

The varxable condenser at the upper leftﬂs operated by a cam regulatmg the overlap of two plates.

At the right ate two types of- plug-in- inductances. of"a~low-logs ‘construction.’

Below, at left, an

Enghsh battery eliminator; and at.the right a “B’ battery with switches. changing the internal
N connection for-charging purposes, as explained in the text.

wwWw americanradiohistorv com

cabinet. Above is the
cone speaker, which has radial baffles

“Donotone”
and springs, as shown in the lower sketch.

erately priced outfits and component parts
for the home constructor.

The London show catered to the needs
(and pocket) of everybody—even the most
economical of purchasers. Everything in the
way of sets, of both ancient and modern
design, was available, from simple crystal
sets all the way up to 9- or 10-tube supers.

PROFUSION OF COMPONENTS

A stranger would have had no difficulty in
deciding that here was the exhibition of a
country whose radio fans prefer to ‘“roll
their own.” Components were everywhere,
a2 vast range of them in a vast range of
design, suitable for every conceivable circuit
and circumstance. The effect of this peculiar
situation is that, with a few exceptions,
British components and sets made from them
are of a higher standard than the great
majority of ready made sets in Great Britain.
With a relatively restricted market for
ready-made sets (as compared with that for
components) this is a natural result.

There was a good display of variable con-
densers, almost all of which were of ex-
cellent d651gn and construction. England is
just now in the throes of a "straight—line”
craze.

As regards verniers and slow-motion tun-
ing devices, England has a very good line of
slow-motion dials to her credit; but many of
her condenser manufacturers are now pro-
ducing condensers in the mechanism of
which various slow-motion devices are in-
corporated, either by means of gear systems
or friction-drive arrangements. In such in-
struments the ordinary large dial controls
large movements of the condenser in the
usual way, while a small -concentric knob, set
in the middle of the dial knob, controls the
slow-motion mechanism, for fine tuning.
Most of these condensers are beautiful pieces
of work from an engineering Standpomt and
function excellently from a radio point of
view; but they are so good mechanically
that, from our point of view at least, the
price is.too high.

At least one original design of variable
condenser was:displayed, in which movement
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A single-dial receiver
which has, instead of
plug-in coils, a switch-
ing arrangement for
changing the wave-
length range of the set;
so that it will tune in
any of the Eurcpean
broadcast stations.

AT S e

At the left is shown a
receiver which employs
plug-in inductances.
This type of set is very
popular in Great Brit-
ain because of the wide
range of broadcast
wavelengths used
throughout Europe.

of the dial turns a cam which is used to
regulate the degree of overlap of the two
plates, which are scparated by a thin mica
dielectric. ]

A large number of the condensers on view
are copied from well-known American de-
signs. Ball bearings are another outstanding
feature of this year’s condensers.

COILS AND R.F. TRANSFORMERS

In the matter of coils and R.F. trans-
formers, the situation is still cemplicated by
the necessity for making English reccivers
adaptable for any wavelength from 200 to
about 4,000 meters, because many of the
Luropean broadcasters use all sorts of
wavelengths within this band.

Several various freak designs of coils of
the alleged “low-loss” type have now almost
entirely disappeared, giving place to sen-
sible and scientifically designed and con-
structed plain solenoid 'coils. For short
wavelengths these are wound in a single
layer on ribbed forms; for longer waves the
diameter of the wire is reduced, and for the
very long waves they are wound with fine
wire in thin “pancake” sections.

In the case of R.F. transformers, the
primary is first wound as a plain solenoid
and then the secondary is wound over it, but
separated from it by ribs which, in effect,
give about one quarter of an inch of air spac-
ing. For the longest waves, where the coils
are wound in pancake sections, primary sec-
tious alternate with secondary sections.

In all cases one or another of the wind-
ings is center-tapped for neutralizing pur-
poses, and the leads are brought out to a five-
pin base, which allows the coil or trans-
{former to be plugged into a standard base
socket.

Manyv of these coils and transformers are
fitted with shields. .

No outstanding developments have taker
place in other components, progress, in the
main, being limited to minor hmprovements
in design and construction. Self-adjusting
filament resistances have now made their ap-
pearance and are rapidly becoming popular.

BATTERY ELIMINATORS

As in New York. so in London, this is
proving to be a great battery-eliminator
year. This development is natural enough,
and is, as a matter of fact, long overdue. It
is very greatly to the credit of British man-
afacturers that they have dt-last tackled this
‘problem, for, in England, it is a problem;

the electric supply system is very far from
being standardized as in America. Up and
down the country D.C. will be found at all
voltages from 100 to 250 volts. Alternating
current is also to be found covering a sim-
ilar range of voltage, but it may be single-
phase or polyphase, and of all kinds of odd
frequencics. Several widely different supply
systems may be found even in the same city.

Under these circumstances the difficulty of
the problem before the manufacturer wish-
ing to place a suitable battery eliminator on
the market will be appreciated. Most of the
eliminators on view at the Lendon show,
either for A.C. or D.C. mains, were marked
as suitable for a certain narrow range of
supply voltages (e.g., 100-125 volts), such

r

i | Three typical Eng-
: lish portable re-

i ceivers. Some, like
! that , at _the . top.
' have batteries in
the case, while
others have separ-
ate cases for this
purpose. Loop
antennae and loud
speakers are in-
cluded in some of
these sets.
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ranges being designed to cover the voltages
most commonly met.

The majority of the A.C. units shown
made use of thermionic rectifiers; but at
least one was equipped with a gas-discharge
rectifier and designed to give full-wave recti-
fication. The rectifier consists of a form of
ncon lamp, in favor of which it is claimed
that an eliminator employing 1t consumes an
infinitesimal amount of main supply current,
as compared with thermionic rectifiers. the
filaments of which have to be heated from
the mains.

There was a dearth of “A” battery elimin-
ators, however. Such devices were, for the
most part, combinations of small-capacity
storage batteries working in conjunction
with trickle chargers. )

Of batteries, both “A” and “B”, there
was a liberal display, storage “B” batteries
being very prominent. One of the latter is
fitted with quite an ambitious switching ar-
rangement for rapidly altering the connec-
tions of the battery for charging purposes.
The battery consists of twelve cells. above
which, and extending its full length, is a
large barrel switch; which, when rotated,
will provide on the output terminals 24 volts,
6 volts, or 2 volts, or disconnect the battery
leaving all cells open-circuited.

The main advantages of this scheme are
in connection with charging. It is, for in-
stance, much more economical to charge a
high-voltage battery at a low charging rate
when the source of supply is D.C. than it
is to cut down wastefully the voltage of the
supply through resistances.

On the other hand, it is often inconveni-
cnt to provide the low charging rate required
for the small cells of a high-voltage bat-
tery; and thus the sections may be series or
series-parallel connected so that a much
heavier charging rate can be employed and
the battery connected up on charge with
large “A” batteries.

LOUD SPEAKERS

The display of loud speakers at Olympia
was large and varied, the exhibits generally
being very similar in outward appearance to
those shown in Madison Square Garden.

(Continued on page 1043)
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URING the last week of October,

1926, there was held in Paris the

great radio exhibitrion at the Grand

Palais, on the Avenue des Champs
Elysees—a striking contrast with -the first,
that of three years ago, when a combination
was made with the industrial and laboratory
phy51c1sts of IFrance, and the mighty build-
ing was a labyrinth of scientific innovations,
mysterious flashes, roars, clicks, and hoarse
loud speakers. At the latest exposition where
only the purer tones of the modern loud
speakers were evident- another combmatlon
was effected, in which the overflow%
automobile industry (prmc1pally the com-
mercial vehicle phase) was given the ground

- phragm and the loop an-

The Paris Radio Expositio
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A Description of Some of the French Radio Devices
By N. C. McLOUD.

floor, while the lighter radio instruments
occupied the whole of the great balcony.

As one approached the building, it was
evident that the radio show was in full
swing; for the giant loud speakers on the
roof blared forth the music of the day or
bellowed announcements at the passers-by.
The noise was such that often on starting
from the Place de la Concorde, one could
hear the music distinctly, and follow the an-
nouncements for scveral hundred feet on
either side of the building.

The first stand that caught the eye of the
scientifically-inclined amateur, once he was
inside the building and up the balcony stairs,. -
was that of the radio lighthouse group,

set up by the French government to show

the method of fog signalling now used along
their caastline.. The entire outfit of a radio
lightship, including the power plant, was as-
sembled in the stand, and attracted a large
amount of interest from city dwellers, who
had not yet realized this phase of radio
utility. The principle is the same as that
of any continuous-wave station, and the
transmission can be detected for some
twenty miles from the coast in all direc-
tions.

At the upper left is shown
a French receiver, which
embodies several novel

p fashloned exposed sets of the first

While novelties in receiving sets were not
in unusual evidence, several minor improve-
ments could be seen. France has definitely
followed the other countries into the realm
of decorative art as applied to radio; but
the French, always inclined to be leaders in
a new idea, have turned to the “modernist”
lines in cabinets and loud speakers, rather
than try to adapt the conventional lines of
the past to this new science. The results
may scem, perhaps, to the Anglo-Saxon, a
trifle bizarre. Properly set, however, the
rounded frames, the octagonal and fan-
shaped loud-speaker horns, and the highly
_polished combination wood panels are in
.most part attractive to the eye; and they

_~\v111 probably enjoy a far greater popularity,

among the ‘general public, than do the old—
“hams.”
One large manufacturer is bringing out a
new loud- speal\er horn of the dlffuser type,
with a specially-treated small cone of a
higher tone purity and more decorative ef-
fect; the paper appears almost like an im-
itation tortoise-shell or smoky celluloid. One
of the directors of the company states that
it is selling an average of 500 per day from
the factory for distribution in France alone.

features. The loud speaker
has a specially-treated -dia-

tenna a double frame, on
which there are two sets
of windings. At the
right is shown a French
press-dispatch set, used in
newspaper work, which is
a typical example of the
method of mounting the
vacuum tubes. Notice the
number of controls.

Below is shown the ex-
hibition of the Sociéte
Francaise Radio - Electri-
que at the Paris Show,
demonstrating the install-
ation of a commercial sta-
tion with all the various
accessories.
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~below his receiver;

SINGLE-CONTROL SETS

The French have turned with enthusiasm
to the single-control set for reception, and
there were many different models among
those on display. One has a dual control
that gives the impression of being single, as
the two condensers are on one vernier, and
having once been set on a certain wave, can
be 1djusted together. One company, that of
Lucien Levy, famous for his heterodyne
patents “and also for his proposed radio

“death ray,” showed a smgle or automatic-
.control’set, the" “Syncrodyne On its panel
the various stations to which this set can be
tuned are .numbered, and the tuning is donc
merely by turning the dial to the number de-
sired. M. Levy is usitig a bullt in aerial
‘but this is ~more of a
-screen than a loop.

The built-in aerial appeared frequentlv
If a loop was used out51de, it was generally
camouflaged by a covering of chintz or other
material with attractive desmn There were
‘many multi-tube sets in evidence, as the
French are showing a great mte1est in the
Brltxsh German, Spamsh and even the Rus-
sian stations. Thls would appear to be from
the standpoint of variety rather than from

(Continwed on page 1041)
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adio News of the Month tllustrate
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“Wired =
Radio” S
may never give the fan the
pleasure he finds in build- ——
ing his own; but its use will
increase. In St. Paul the teles
phone company is utilizing
reserve wire capacity

for this purpose.

A T e e — b = e

Station 2LO, London, has an ‘‘echo room,”

which is bare of the usual heavy studio drapery.

Here a loud speaker reproduces the program,

and a microphone collects the reverberations

and adds them to the modulation of the music.

This effect is never used with the voice of a
speaker.

The telephone lines offer an excellent circuit, i v P
so that it is easy for “Central” to plug in any PACHRIC / 7

number of speakers on the jacks connected to OCEAN :
teurs to keep in touch with his office and ( f; ’f i
the output of a powerful receiver. 3
utp p i G } s (A7.IC.) Di)gmé Jk osthortland g
It is over 6,000 miles, air-line, from Portland : . T) and E. A. Shrimpton, & 3
Ore., to New Zealand; but A, J. Baldwin. of o {,( X of ~Welington (hZXA‘)‘i] with i
the former city, was enabled by the courtesy | P ] | the aid of other ams, .
of amateurs to keep in touch with his office | 25 3 maintained  this short-walve
and home during a trip to Wellington, N. Z, | 4 ] service, by which regular
s : nightly messages were sent
; SR home by Mr. Baldwin. On g - i X
TR g ah one occasion a direct two-way conversation was maintained, through the two stations,
S T %y, E'XA.' o i hetween Mr. Baldwin and Mr. Dixon, Sr., his partner.
) ]
i
) e * Toronto, Ont., radio men are puzzling over a common metal sink which has taken upon
I ONEWS - itself the duties of a loud speaker, according to press reports. The programs broadcast
| ZEALARD e from CFCA, in the same building, without apparent electrical or mechanical connection,
B alu are reproduced with moderate volume. The sound appears to be carried by the water
# " 1 pipes, in some unknown way.

The “ham” in the lower panel is stringing along his

neighbor, above, with the idea that he is “working”’

Australia. Pretty soon No. 2 will catch on and write

ﬁ.}ndignant letter to the papers about practical jokers.
1

The ingenious publicity men who handle radio advertising accounts seldom overlook a bet. One

of the latest stunts is to put the “mike” into the window of a store which is sponsoring a pro-

gram, and make of it a remote control station. The passers-by are able to see as well as
ear what is going on: and a radio studio is an intriguing curiosity to the fans.

Toud speakers in front of stores, in some metropolitan districts, are numerous. In fact, too
numerous, said one indignant neighbor, who had a merchant hauled before Magistrate Simpson
in New York City for maintaining a “nuisance.”” The magistrate ordered the horn in question
brought into court, together with the receiver. A station was tuned in; and judicial cognizance
was taken of the excellent quality of the reproduction. The defendant was honorably discharged.
It may be said, however, that the question of the harmony of an ensemble of speakers, such as
may be found on Radio Row, was not taken into consideration in the arguments before the court.

it
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AMPLIFIER 'CONTROL SWITCH

This switch is designed for use in audio-
amplifier circuits, and when connected proper-
ly, permits the owner of a set to use either
one or two stages of amplification. When

shifting the loud-speaker or earphones from
one stage to another, it also controls the

View of the amplifier control switch. The

loud-speaker plug fits directly in the hollow

shaft, S, and makes the proper connections to
springs within the switch case.

Ilustration courtesy Rowmo Mfg. Co.

filaments of the amplifier tubes, so that only
those in actual use remain lighted.

The shaft of the switch is hollow, and ac-
commodates the loud-speaker plug directly.
Over all it is 134 inches long and 1% inches
in diameter, and is neatly made of molded
iiisulating material.

ELECTRIC BULB ILLUMINATES

HANGING CONE SPEAKER

By building the loud-speaker unit into one
frame with an electric-light socket, and sus-
pending the paper cone from the frame in a
horizontal position, a New York manufac-
turer has produced a rather unique cone
speaker which serves both as a radio re-
producer and as a decorative lamp shade
in the nature of an indirect-lighting fixture.
The whole affair is designed to hang from
the ceiling, and may be attached directly to
a standard ceiling outlet or may be hung
simply from a hook. A length of lamp

]
=

This shows how the illuminated double-cone
speaker is suspended from the ceiling of a

room, to act as a diffusing reflector. The elec-
tric light is within the hollow of the large
cone, and is not visible in this view,

Illustration courtesy Dimmock-Bogart Radio.

\\\\\‘\ \}I‘”////;Tﬁt
ht's Newin Radior

cable is provided for connection of the house-
lighting outlet to the lamp socket, while a
long flexible cord is used for connection of
the radio set to the speaker proper.

There are actually two paper cones at-
tached to the driving rod of the speaker unit,
one about forty inches in diameter and the
other sixteen, their points meeting in the
manner shown in the illustration. Both are
of the free-edge type. This arrangement
is claimed to produce a more uniform re-
production of frequencies over the entire
audio scale than is ordinarily provided by a
single cone with the driving pin in the exact
center. The loud-speaking unit itself is of
more or less orthodox construction.

The paper cones are translucent, and when
illuminated by an electric bulb above them,
radiate a soft brown glow which gives a
rather pretty effect.

VARIABLE COUPLING FEATURE
OF THREE-CIRCUIT TUNER

The coupling between the primary and
secondary and between the secondary and
tickler is adjustable over a wide range, in
a new three-circuit tuner. The primary and
secondary coils are simply moved along the
cellulose-composition bar on which they are

P is the primary, S the secondary, T the tick-
ler and ¥ the frame of this three-circuit tuner.
The primary and secondary may be moved back

and forth, as indicated by the dotted lines

near the primary, so that different degrees of

coupling may be employed for different condi-
tions of reception.

Ilustration courtesy Valentine and Somn.

supported, and then left in the best position,
as determined experimentally.

As can be seen from the illustration, the
coils are of the “low loss,” open basket-weave
type. They are mounted on a stiff bar of a
patent cellulose material, F, one end of which
is bent at an angle of about 30 degrees. This
end holds a brass bearing, in which turns
the shaft holding the tickler, T. The tickler
itself is off-set, so that a variation of coup-
ling through 180 degrees is obtained. A one-
hole mounting stud is provided.

All three coils are wound with green-silk-
covered wire, which, viewed against the white
supporting bar, gives the whole tuner an at-
tractive appearance.

The primary of the tuner is of the “un-
tuned” type; that is, it consists of about
fifteen turns of wire connected directly be-
tween the aerial and ground. The secondary
is tuned by a variable condenser in the usual
manner.

ROLLED-UP PLATES IN NEW
FIXED CONDENSERS
Tf the sheets of foil and paper which con-
stitute the active plates and dielectric, res-
pectively, of fixed condensers of large capa-
city are rolled up, says a mid-Western manu-
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facturer, the possibility of electrical break-
down is greatly reduced. The elimination of
sharp corners removes the tendency of the
paper to puncture, he claims, and therefore
rolled condensers can stand higher working
voltages than usual without suffermg there-
from.

New cylindrical condensers of this type
now ' being made by this firm. They are

Three of the new rolled condensers are shown
in this illustration, along with one of the piled
type (in the center behind the pencil). The
left hand condenser has a capacity of .25 mi,,
the center and right hand ones .
The pile-type condenser (circular) is Size
.00025-mf, Compare the sizes of the con-
densers with that of the pocket pencil.

Illustrations. courtesy the Carter Radio Co.

fitted with round metal end-caps which make
direct connection .with each sheet of metal
foil and which are used directly as the ter-
minals of the instruments. The devices arc
small for their various capacities, and occupy
little space in a set. The 0.5-mf. size, rated
at 180 volts A.C. operating voltage, is only
134 inches long and 13/16-inch in diameter ;
the same capacity constructed for an AC.
operating voltage of 250 is 1 7/16 inches long
and 1% inches in diameter. The 0.25-mi.
size, rated at 180 volts A.C., is 1 5/16 inches
Ionq and only $4-inch in diameter. All models
are equipped with small mounting feet, which
serve also as the connecting luvs

Another new model by the same manufac-
turer is available in smaller capacities, be-
tween .0001-mf. and .01-mf. This is made
essentially of a pile of mica and copper-foil
discs clamped between two end discs of
heavy brass. A single machine screw pass-
ing through an'enlarged hole cut in the center
of the pile, and through holes in the end
plates, holds the instrument together. The
copper discs are cut with protruding lugs
and are alternated with the mica sheets in
the assembly process, so that there are two
little rows of lugs diametrically opposite
when the condenser is completed. An eyelet
passed through each row connects and holds
the lugs together.

TWO MOVING PARTS IN ALL-
METAL VERNIER DIAL
This all-metal vernier dial, which is suit-
able for use with standard variable conden-
sers, presents a handsome appearance, The
exposed surfaces of the frame and the ad-
KNO\B

LOCKING SCREW'  WINDOW
- I

SCALE

DRIVING !

PINION CONDENSER SHAFT
Cross-section view of the vernier dial, showing
the internal construction.


www.americanradiohistory.com

Radio News for February, 1927

justing knob are tastefully etched with fancy
scroll work, the entire device being finished
in antique gold. It is distinctive in shape,
which can be seen from the accompanying
illustration.

Mechanically, the device is simple and
practically fool-proof, containing only two
moving parts: a driving pinion and a scale.
The driving pinion is a small grooved wheel
and turns a flat, disc-like scale, the ratio of
movement being 9:1. The pinion is screwed
to the end of a threaded shaft, which is part
of the control knob, and is kept pressed
against the back of the dial by a spring con-
tained within the knob.

This front view of the vernier dial shows its
distinctive shape and fancy scroll-work.

Lilustrations courtesy Cornell Electric Co.

The side of the scale facing the inside of
the dial frame is engraved with readings
from 0 to 100, the graduations being visible
through a small window cut in the frame
below its top ecdge.

The condenser or other shaft is fastened to
the dial by means of a locking screw pass-
ing through the hollow stud in the center of
the frame. The dial turns smoothly and
easily, and is strong enough to control heavy
double or triple condensers.

SMALL VARIABLE CONDENSER

An unusually small variable condenser,
hardly greater in diameter than an ordinary
pocket-watch, has been produced by a West-
ern manufacturer. It is especially psc.{ul
in portable receivers and in sets of limited
size.

The plates are of brass, soldered together
for mechanical strength and electrical con-
tinuity. The shaft holding the rotary plates
is supported on a single bearing, which forms
part of the front insulating plate, to which
the stator plates are also fastened. A strong
leaf-spring, acting on the rotary plate as-
sembly, keeps the spacing of the latter, in

This illustration shows how the new variable
condenser compares in - size with an ‘ordinary
5 _ pocket watch. = - .
IlHustration courtesy of Armo Radio Labs.

relation to the stator plates, uniform at all
times. The capacity of the condenser is
.0005-mf. The plates are so cut that straight-
line-frequency tuning can be obtained with
the instrument.

HOME-MADE CONE SPEAKERS
POSSIBLE WITH NEW UNIT

Radio experimenters can make their own

. cone speakers with a new loud-speaker unit

of simple and rugged construction. It may
be used with any size cone from six inches

M is

General view of the loud-speaker unit,
the permanent magnet, B the bobbin, V the
vibrating armature and driving screw, F the
small metal cone for holding the large paper

cone in place, The position of the paper cone
is indicated by the dotted lines.

IHustrations courtesy Engincers Service Co.

to four feet in diameter, and provides loud
and clear results.

The construction of the unit is somewhat
different from that of other cone-speaker
driving instruments, and merits description.
In the accompanying side view, the device
will be seen to consist of a heavy permanent
magnet, N-S, made of tough tungsten steel,
a bobbin of fine wire, C, and an iron sup-
porting yoke, Y, to which is screwed a thin
flexible strip of iron held in place by the
nuts, A and B, and the nut and bolt at the
bend of the yoke. At the end of the thin
strip, just at the point where it bends, L-
fashion, into the center of the bobbin, is
a driving screw, D, to the end of which is
attached the apex of the paper cone. A por-
tion of the latter is indicated as P.

The winding of the bobbin is connected
to the output posts of the radio sct in the

usual manner. The Afluctuating currents,
flowing through 1it, cause the L-shaped
flexible arm to vibrate in accordance

Side view of the loud-speaker unit, showing the
details of driving mechanism.

with the audio variations. The movement is
transmitted to the cone through the driving
screw, causing the cone to set the air around
it into vibration and to reproduce the voice
or music being received by the set. The
magnetic circuit is formed through the mag-
net, the heavy yoke, Y, the vibrating strip
and back through the air gap, G, to a fixed
pole piece inside the bobbin.

The adjustment of the air gap is important.
If the gap is too small, the flexible armature
will hit the fixed pole and will cause a
chattering effect; if it is too great, the
volume will be low. If the distance is too
short, the nut, A, is loosened a fraction of a
turn and the nut, B, turned up the same
amount; if it is too great, the operation is
reversed.
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\}IBRATING CHARGER WORKS
AUTOMATICALLY -

An automatic “A” battery converter, em-
ploying a charger of the vibrating type, is
the latest product of a New England manu-
facturer. It is 1ot a trickle charger, designed
to feed current to the battery when the radio
set is not in use; instead, it operates only:
when the battery has dropped to such a point
that it really needs charging. - It is self-
acting, as a relay in the battery circuit closes
the charger circuit when the battery potential
drops below an optimum value, and opens it
when the battery potential has been built
up sufficiently by the charging action. The
arrangement is such that when the filament
switch on the set is closed, the charger is
disconnccted, regardless of the battery’s

R A O
iR,
o e P R

Thq complete automatic “A” battery charger.
It is about seven inches high, five wide and
four deep, and is made almost entirely of steel.

Illustrations couriesy Apco Mfg. Co.

condition, to prevent the comparatively high
voltage of the charger from harming the
tubes in the receiver. The charging rate
i1s a little more than two amperes.

The accompanying diagram makes the
operation plain. Assume that the set is
turned off ; therefore the circuit to the lower
left-hand binding posts is open. Assume also
that the battery is low. This means that
it cannot supply enough current through the
winding of the relay (trace out the path of
the current through the rheostat) to hold the
movable contact, C, of the relay away from
the fixed contact, CF. With the contacts
closed, the 110-volt A.C. flows through the
transformer, which, by virtue of the action
of the polarized relay in the secondary cir-
cuit, feeds a pulsating current into the bat-
tery. After being charged for a period, the
battery develops eriough voltage to energize
the relay winding; the relay pulls down the
contact, C, and thereby automatically shuts off
the A.C. The battery is now ready for
active receiver service. :

The charger with the case removed. The bob-

bin, B, holds the transformer windings. PR is
the polarized relay. The primary circuit relay
is hidden beneath the bobbin and is met visible'

in this view. -
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It will be seen from the hook-up that the
relay winding is always connected across
the battery through the rheostat, and is placed
in series with the filament circuit of the set
as well when the set is turned on. It has
a low resistance, so that it introduces no
serious voltage loss. Since the current that
lights the tubes in the set passes through the
winding when the set is on, the relay is
held down during reception, and the charger

FUSE TRANSFORM
o forol _ ER
1OVOILT
A.C. :
O———CIC F
B HC
rr
RELAY g :
! i .
POLARIZED (R | =T~
Retay P
RHEOSTAT : NI Sy
i
TP
&AposTs F—F=—, )
'ON SET FUSE BATTERY

Hook-up of the charger. showing the general
arrangement of the A.C. and D.C. circuits.

cannot operate. The contacts, P and V, of the
polarized relay are normally open, so the
battery does not short-circuit itself through
the secondary winding of the transformer.

The rheostat must be adjusted so that the
contact, C, of the relay stays down when the
battery is well charged. Once the correct
position is found, the instrument may be
left untouched. ’

The fixed condenser across the contact
points of the polarized relay prevents exces-
sive sparking at these points. The fuses pro-
tect the charger and set against accidental
short-circuits. :

ADJUSTABLE BRACKET

An adjustable bracket made entirely of
cast aluminum has been brought out for the
convenience of radio constructors. It con-
sists of two members, one of which fastens
to the back of the set panel; this may be
secured in place so that the panel stands up-
right, or it may be turned back so that the
panel may be adjusted at any angle between
90 and about 45 degrees (in relation to the
lorizontal table line).

The back section of the bracket accom-
modates a sub-panel in any width up to six
inches. "Its extreme-rear edge is fitted with
two small lips so that, when a pair of the
brackets is used on a set, a narrow binding-
post strip may be screwed in place in an
upright position. The accompanying draw-
ing makes this construction clear. ‘

THe bracket, being cast, is very rigid.
It is-neatly made and smoothly finished in
natural aluminum. .

& ——FRONT PANEL

SUB-PANEL
A

R.F. PHASE-SHIFTING DEVICE
PREVENTS OSCILLATION

A simple device which, it is claimed, can
cure even the most obstinate cases of os-
cillation in T.R.F. circuits by virtue of its
ability to shift the phase relationship be-
tween the current and the voltage in the
plate circuits of such amplifiers, has been
brought out by a New York firm. It con-
sists of merely a fixed condenser ‘and a

variable resistance, and may be connected in .

any “straight-tuned” R.F. arrangement.

The operation of the instrument is briefly
explained by its sponsors as follows:

In R.F. amplification devices the trans-
fer of energy from one stage to the next
is accomplished by means of a tuned R.F.
transformer, consisting of a primary of a
few turns and a secondary with a greater
number, tuned by a variable condenser. One
effect of the primary inductance is to cause
a transfer of energy through the grid-to-
plate capacity of the tube back to the grid
circuit in such a manner that the impulses so
transmitted are -in phase with the original
signal impulses, and hence re-enforce the
latter. If the feed-back action is only

moderate, the phenomenon is known as “re-
generation” and increases the signal strength ;
beyond a certain point it causes the circuit
attached to the grid of the tube to oscillate.
Oscillation in R.F. amplifiers is ruinous, as
is well known.

The phase-shifting devicé in assembled form.

Adjustment of the resistance is obtained by

means of the center screw, the head of which
is visible in the above illustration.

When the new device mentioned is con-
nected in the plate circuit in the manner
shown in the accompanying diagram, the
fixed condenser, C, changes the “time-factor”
of the feed-back impulses, so that, instead
of meeting the signal itnpulses in phase and
building them up, they trayel through the
erid-to-plate capacity of the tube and arrive
on the grid just after the signal oscillations
have gone. Hence there is no re-enforcing
action, and no excessive regeneration to cause
undesired oscillation. Theoretically the phase
difference is never absolutely complete. Some
regeneration takes place, but this is entirely
acceptable,

The variable resistance, being both non-

T

The dotted lines show
how the front panel of a
receiver may be fixed at
an angle by means of the
adjustable bracket. The
positions of the sub-panel

_—HINGED FRONT MEMBER

BINDING POST

and the binding-post strip

are also clearly indicated.
Illustration courtesy
Bruno Radio Corporation
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inductive and non-capacitative, has no effect
on the phase displacement, but serves prin-
cipally to feed the direct current of the “B”
battery to the plate of the tube.

The device would work in an ideal manner,
the manufacturers say, if there were no
stray coupling between the several circuits
of an R.F. set. To compensate for this
effect, the resistance must be adjusted care-
fully so that the plate circuit, containing the
non-inductive resistance, the capacity of the

This diagram shows how the phase-shifting in-

strument, consisting of the fixed condenser, C,

and the variable resistance, VR, is connected in

the plate circuit of an R.F. amplifier stage.

The posts marked P, PC, and B_| represent
its three external connections.

Ilustrations courtesy‘Electrdii, Inc.

condenser and ‘the’ inductagg} of ‘the primary
coil, can be made to"absorh surplus energy
generated by unusually strong oscillation.

WIDE CAPACITY RANGE IN NEW
MIDGET CONDENSER
. A capacity range from 2-mmf{. to 50-mmf.
is provided in a new “midget” condenser
d‘es1gped for use in tuned radio-frequency
circuits of the “neutralized” type, or with
multlp_le variable condensers requiring com-
pensation in one or more of their sections
for simultaneous control of a number of cir-
cuits. This wide range is made possible by
the use of an arched phosphor-bronze leaf

ADJUSTING SCREW

e T

7/ BRONZE
/ LEAF
L BAKELITE -

!

MICA 7
ADJUSTING SCREW /
N

These perspective ahq side views of the midget
condenser show its simple construction plainly.

Illustration courtesy the Hammarlund Mfg. Co.

folding down against a piece of extremely
thin mica, which covers a flat brass plate act-
ing as the other plate of the condenser. Sim-
ple and accurate adjustment of the position
of the leaf, and hence the capacity, of the
instrument, is furnished by a single machine-
screw bearing down on the metal. The
closer the leaf to the mica, the higher the
capacity, and vice versa.

The whole device is only an inch square.
The base is a piece of bakelite, a threaded
hole through its center holding the adjusting
screw. One end of the fixed brass plate
protrudes beyond the mica sheet and is cut
in the shape of a lug. One end of the
phosphor-bronze leaf likewise is formed in
the shape of a lug. The mica sheet and the


www.americanradiohistory.com

Radio News for February, 1927

brass plate are fastened to each other and to
the bakelite base in turn by means of a non-
conducting adhesive.

This little condenser may be used in a
wide variety of circuits. It is especially use-
ful as an acrial series-condenser for a short-
wave receiver, to prevent antenna-resonance
effects from lessening the regenerative action
of the detector circuit.

33-INCH HORN IN LANTERN-
SHAPED LOUD SPEAKER
A new loud-speaker, made in the shape
of an old-fashioned lantern, will appeal to
women as an attractive as well as useful
decoration for the home. Although it is

e

i e
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The lantern-shaped loud speaker, with the top

removed to show the construction of the horn.

The sound rising from the end of the horn is

reflected downward and outward by top of the
lantern case,

Illustrations courtesy the Zinke Company.

only about a foot high and seven inches in
diameter, it contains an aluminum horn curled
up in such fashion that the total effective
length is about 33 inches. It is non-direc-
tional, as the sound is projected from the
open bottom of the lantern with equal
strength in all dircctions.

The lantern, which is removable, as shown
in the illustration, is made of compressed
paper, and gives rise to no metallic ringing

The complete “lantern’ shaped loud speaker.

effects. The insi¢z horn, of rigid, cast
aluminum, is also free from this trouble.

The speaker is finished in a dull bronze
color. It may be placed on a table or other
flat surface, or suspended by means of a ring
at its top. The reproduction it affords is
clear and distinct.

POOR TUBES DETECTED BY NEW
TEST INSTRUMENT

A new tube checker for use by experi-
menters is designed to measure the plate cur-
rent of individual bulbs, detect poor con-
tacts in sockets, open primaries in audio am-
plifying transformers, and open “B” battery

SWITCH TUBE SOCKET

. —

/
LK FLEXIBLE CORD

Hook-up of the tube-checker, showing how the
grid is connected to either side of the filament
to obtain positive or negative bias. Note that
the grid tip of the plug is dead.
Iilustrations courtesy Jefferson Electric
Mfg. Co.

circuits. It consists of a milliammeter, a tube
socket, and a single-pole, double-throw
switch of the push type, all built into a small
metal case, and a length of flexible wire to
which is attached a plug fitted with four
pins, like those on the base of a vacuum
tube. '

When it is desired to test a tube, the bulb
in the first audio stage of a receiver is re-
moved and the plug put in its place. The
set itself is turned on, so that hoth filament
and plate supply will be available at the
socket on the tube-checker. The accompany-
ing diagram shows the internal connections
of the latter.

It will be noticed that there are only three
wires to the plug, the grid tip being left idle.
Thus, by means of the switch, the grid of

The complete tube-checker.

any tube placed in the socket of the tube-
checker can be made to assume either a
positive or negative bias, and the tube’s
condition can then be determined from the
ehavior of the milliammeter needle. A chart
supplied with the instrument enables the ex-
perimenter to compare his readings with the
meter readings for good tubes as indicated
on the chart.

Radio experimenters who handle numer-
ous tubes in trying different receivers will
find this instrument a useful addition to their
equipment, as it will enable them to pick out
defective tubes quick and easily.

FILAMENT SWITCH COMBINED
WITH “B” RESISTOR

A new “B” resistor, for oscillation con-
trol of R.F. amplifiers, contains a simple
switch attached to the frame of the instru-
ment in such a position that when the ro-
tating arm rests in the “off” position, it
opens the contacts of the switch and thereby
automatically opens the whole filament cir-
cuit. The necessity for the usual separate
switch on the set panel is thus obviated.

LI TR ot

Top: Side view of
the combination
resistor - switch.
The three large
nuts beneath the
knob are part of
the one-hole
mounting mechan-
ism.

U SR LI
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The construction of the device is clearly
shown in the accompanying drawings. The
case or frame is a shallow shell of bakelite,
2% inches in diameter and about $4-inch
high. Along one section of its periphery,
near the binding post which connects to the
arm, is screwed a short spring. This is fitted
with a little plunger (in the place shown)
which fits in a hole in the side of the frame.
The end of the spring is equipped with a
contact point, which meets a similar point
(fixed) just beneath it.

\ ~—SPRING
PLUNGER
Back view of the resistor-switch, showing the

arrangement of the flexible spring plunger,
rotating arm and contact points.

Illustrations courtesy Central Radio
Laboratories.

When the rotating arm is in the “off”
position, as shown, she little roller on its
end presses against the plunger and separates
the contacts, thus opening the circuit in which
the device is connected. If the arm is turned
up a short distance, it disengages itself from
the plunger, permitting the contacts to close.

In this resistor the resistance element is
a special material deposited as a layer, in
the shape of an open ring, on the inside
of the case. As the arm turns around, it
presses a flexible leaf against the material
placing more or less of it in the circuit. The
instrument is adjustable from 0 te 500,000
ohms.

IMPREGNATED LAYERS GIVE
WOOD PANEL STRENGTH
A new form of wood panel is now avail-
able to radio constructors. It is made of

The five laminations of the new wood-panel
are arranged so that their respective grains
cross each other at angles, instead of running

This arrangement offsets tendencies
of the various layers to warp.
© Illustration courtesy the Lignole Corporation.

parallel,

five thin laminations squeezed together under
tremendous pressure and impregnated with
a special material which renders it mois-
ture-proof. This material is forced through
the pores of the wood, which is first baked
in vacuum ovens at high temperatures to dry
it out completely. The standard thickness
of the panel is 3/16-inch, the five laminations
being cemented together so tightly that they
appear to form a solid board.
(Continued on page 1030)
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List of Broadcast Stations in the United States

*Qtandard or constant frequency.
{Loeation of transmitter only.
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Various short-wave transmlssmns) KGDE, Barrett, Minn. ... ag WASH, Grand Hapids, Mich. .2 WFBR, Baltimore, Md. 100
KDLR, Devils Lake, N. R i, AR, WATT, Boston DMass. '(Dorlable 2 WEBZ, Galesburg, 111 .. 20
KDYL, Salt Lake City, lmh KGDJ, Cresco, Towa WBAA, West Lafayetie, Tod. ... %3 WFCI, Pawtucket, R. T.
KFAB, Lincoln, Neb. .. KGDM, Stockwn,v Calif. WBAR, Harisbure la' - WFDF, Flint, Mich, . 100
KFAD, Pheonix, Ari KGDO, Dallas, Tex. .. WBAL, 1Glen Morris, Md. WFI, Philadelphia, Ta.’ 500
KFAF, San Jose, Cali KGDP, Pueblo, Colo. WBAO, Decatur, 111 ) WFKB, Chicago, IIl. .... 500
KFAU, i KGDR, Ran Antonio, Tex. . WBAP' Fur‘t Worth, Texas WFKD. Philadelphia, 10
KFBB, KGEA, Seattle, Washington WBAW' Nashville, Tenn. : WFLA, Clearwater, 500
KFBG, KGO, Oakland, Calif, 5 WBAX, Wilkes-arre. Pa. WFRL, DBrooklyn, N. 109
KFBK, KGRS, Amarillo, Tex. 24} WBBC, Brookiyn, N. Y WGAL, Lancaster, I’a. 10
KFBL, E\erett, Wash. KGTT, San Francisco, Cali .3 WBBL, Richmond, Va WGBB, Freeport, N. 100
KFBS, Trinidad, Colo. KGU, Honclulu, Hawaii 270 WBBM, Chicago, Il WGBC, Memphis, '_L‘cnn 13
KFBU, Laramie, Wyo. . KGW, Portiand, Ore. -5 WBBP, Tetoskey. Mich WGBF, Evansville, Ind. 500
KFCB, Phoenix, Ariz. KGY, Lacey, Wash. . .8 BBR, Rossville, N. WGBI, Scranton. Pa. 100
KFDD, Boise, Idaho KHJ, Lus Angeles, Cnhf -2 WEBBW, Norfolk, Va WGBR, Marshfield, Wis. 13
KFDM, Beaumont, gy KHQ, Spokane, Wast .3 WBBY, Charleston S, WGBS, !Astoria, N. Y. 500
KFDX, Shre\'eport, La. KHX, geles, (,dlif _.‘9 WBBZ' Chicago ill WGBU, Fulford, Fla. 7
KFDY, Dreokings, . KICIK, Anita, la. 3 273 100 WBGN' Chicago, IlI. WGBX, Orcno, Me. ..
KFDZ, Minneapolis, Minn. KJBS, San Francisco. Calif. .2 5 ES, Takoma Park, M. WGCP, Newark, N. J.
KFEC, Portland, Ore.. KJR, Seattle, Wash, ..., .4 WBKN Brooklyn, N, WGES, 10ak Park, IlI..
KFEL, Denver, Colo. KLDS, Independence, Mo. .9 WBNY New York, N. Y. WGHB, Clearwater, Fla.
KFEQ. Qak, Nebr. ... KLS, Oakland, Calif. ... 0 WBOQ, Richmond Hill, N, Y. WGHP, Mt Clemens, 3
KFEY, Kellogg, Idaho KLX, Oakland, Calif. .2 WBRC Birmingham, Ala. .. WGM, Jeannette, Pa. ......... 150
KFFP, Mcberly, Mo. . KLZ, Denver, Colo. ... .4 WBRE, Wilkes-Barre. Pa, WGMU, Richmond Hill, N.Y, 100
KFGQ, Boone, Iowa. KMA \hcn'md(‘nlh, Towa . WBRL Tilton, N. H WGN, Elgin, 11l 000
KFH, Wichita, Kans. KMJ, Fresno, Calif, WEBMS, North Bergen, N. J. WGR, Buffalo, N. Y. 50
KFHA, Gunnison, Colo. KMIP, Kansas City, Mo. WBRS, Brooklyn, N. v WGST, Atlanta, Ga. 500
KFHL, Oskaloosa, Towa. KMM Cla_v Cem;el, Neb. WBT, Charlotte, N. C. «novronrnns. WGWB, Milwaukee, W 384.4 1000
KFI, Los Angelcs, Calif. KM ace Wa 2000 100 1 WG E o NEit Springfield,  Mass WGY, Schenectady, N. .5 50000
KFIF, Portland, Qre. ..... KMOX 'Ixnkwuml (St Lo.) Mo. 280‘7 5000 WBZA, Boston Aass. WHA, Madison, Wis 4 750
KF10, Spokane, \\ashmgwn KMTR Hollywood, Calif. WGCAG, Sterrs, Conn. WHAD, Milwaukee, Wis. 5 500
KF1Q, Yakima, Wash. .. KNRC, Santa AMonica, ('a WCAD, Canton, N. Y. WHAM, Rochester, N. 100
KFiU, Juneay, Alask KNX, Los Angeles, WCAE' Plttsbul"zh ‘pa. WHAP, New York, N. Y. 500
KFI1Z, ¥ond du Lac, W o KOA, Denver, WCGAH', Columbus. O. WHAR, Atlantic Clty’ N. 500
KFi1B, Marshalltown, Towa KOAC, Corvallis, WCAJ, University Pl;acé ‘Neb. WHAS, Louisville, K. 500
KFIF, Oklahoma City, Ok KOB, Stato College, N. WCAL Nerthteld, Minn WHAZ, Troy, 500
ICFJ1," Astoria, Ore. . KOCH, Omaha, Neb. ..... Ve BE L WHEB, Kansas Clty, Mo, 500
KFIM, Grand Forks, N. Dak. KOCW, Chickasha, Okla. WCAO, Baltimore. Md. WHBA, 0il City, Pa. . 10
KFIR, Portland, Orc. .. KOIL, Council Bluffs, lowa . ' San Antonio. Tex WHBC, Canton, Ohio 10
KFJ1Y, Fort Dodee, Towa . KOIN, 1Syivan, Ore. o....oo. . 0. WCAR, San Antonio, Tex WHBD, Bellefontaine, Ohio : 100
KF1Z, Fort Worth, Tex. WHBF, Rock Island, Il 222 100
KFKA, Greeley, Clo. WHBG, Harrisburg, Pa. .. 231 20
KFKB, Milford, Kas WHBL, Chicago, IlL EDort.). 215.7 5o
KFKU, Lawrence, Kan X . R . WHBM, Chicago, TII. (port.)....215.7 20
(ehteo Ao, SR At the closing date of this magazine, the list of broad- WHBN, St. Petersburg, Fla. . 238 10
KFKZ, Kirksville, Mo, . : : : . d WHBP, Johnstown, Pa. . 256 100
:ég'l:s é{gn?gmgel cast stations is subject to daily alterations, as regards wave- WHBQ, Mempbis, “Tenn. "11]1] 12_3§ 338
KFll:)\{ Rockford, 111 lengths, power, etc. We especially request stations mak- WHIEE k;ggig;f"ifnd?: S il
KF alveston, Tex. - ges is ti i i DIO WHBW, Philadelbhia, Pa, . 100
KFME, Sicux City, Towa . mg cha}nbes at this time to Sel.]d a notification tO.RA WHBW, Philadelihia. P ... 00
Ilégmg( é}mlhﬁgldh\lll&l‘"\ NEews in order that broadcast listeners may be advised as WHDI, Minneapolis. \mm :
henandoa. a . . gl 1] , N,
KEQA. Scatte, \\as(h i soon as possible of the new conditions which they may ex- WHEE },‘gg‘c':zg"nll\ -
KFOB, Burlingame, (alil H 1 1 1 . veland, Ohio .
KFORN, Lons Bon: (it pect in tuning in the stations. aﬁﬁ ggv ‘lwrk oo
KFOR, David City, Nebr. WHO, Des Moines, Iowa .
KFOT, Wichita, Kuns. WHOG, Huntington, Ind. .
}2;8§ th’}f)l'bll\'i‘fr . WHT, !Deerfleld, Il
, S aul, Minn. . WIA Philadelphia, Pa. .
KFPL, Dublin. Texas . KOMO, Seattle, \Y\Jsl ...... ... .305. 9 1000 %?1”11151«1(‘{%} 8. 3 5(5)8 wIAS, Burlington, Towa .
KFPM Greenville, Texas . KOWW Walla Walla, 9 D B] ](_l etp a,vr’ a. 700 | WIBA, Aadison, Wis, -
KFPR, Los Angeles. Cal KPIM, Prescott, Arlz. CAZ Cu{hmgeonfll d 50 | WIBG, Elkins Park.
KFPW, Carterville. Mo. KPO, San I‘r'mcisco WCBA, Aal!i "tg Pa " 125 | WIBH, New Bedford, Mass
KFPY, Spokane. Wash. KPPG, Pasadena, Calif. WeBD me]" I‘h"' a. ,008 WIBI, Flushing,
KFQA st. Lom‘s. Mo. KPRG. Houston, reé . WCBE. Now brleans-.f.m 9 s w|3_| Chicago, 11, !por‘t

KFQB, Fort Worth, Texas KPSN, Pasadena,P' 1i WCBH Cniversity. Miss. 50 WIBM Chicago, IIL
KFQD Anchorage, Alaska KQv, Pittsburgh, Calit WGBM, Baltimore, Md. 229 190 | WIBO, Chicago, III. .....

KFQP, Io“'\ City. Towa Qw, San Jose, 1£ WOBR, Providense. 5.1 (bort.) 231 1op | WIBR, Steubensille, Ohio
KFQU: Alma (Holy City MRACNE e WGBS, Prosidence, R.1. (port.) 242.5 250 | WIBS, Elizabetn, N. J.

Ak Ry, Wi KRE, Berkeley, Catit. €CO, Minn.-St. ‘Padl, Minn. *416.4 5000 | WIBU, Posnette, Wis.
KEQX," Saattle, Wash. D s S o WCFL, Chicago, T1L. ... 4915 WIBW, Lozansport, Tnd.
KFQZ, Hollywood, Calif. KRSG, Seattle, Wash. .... WGFT, Tullahoma, Tenn T WIBX, Utica, N. Y. ....
KFRB Beeville. Tex. . KSAC Manhattan, Kansas . WCGU' Lal\é“ood(’l\' T W1BZ, Montgomery, Ala,
KF C, San Francisco, Calif. KSBA !Shrevebort, La. .. WGLO, Cam Lak'e Wi WICC Bmdgwort Conn.
KFRU, Columbia, Mo. ... KSD, 'st. Louis, Mo. .. WOLS, Torter, i = wiL, Lotis, Mo. .....,.
KFRW, Olympia. Wash KSEIl, Pocatello, Ida. . WCMA, Culver, Ind ~ WiLL, I“'ba""‘ Champaign, 1iL
KFSD, San Diego, Calif. KSL, Salt Lake City, Utah . n WI10D, Miami Beach, Fla.
KFSG, Los Angeles, Calif. 5 KSMR, Santa 3Maria. Calif. WIP, Philadelphia, Pa
KFUL. Galveston, Tex. ..... 8 KS0, Clarinda, Towa ... WIA . aco, Texas .
KFUM, Colorado Springs. Colo....239.9 100 | KS00, Sioux Falls, . D. WIAG, Norfolk, Nebr.
KFUO, St LOUIS("I\IIOI ....... 5 % 598 K;lA\g gﬁl\lar{dt (‘ath Weé ijK Kokomo, Ind. ....
KFUP, Denver, Colo. : 561 K an Antonio, Tex. WIAM, Cedar Rapids,
KFUR, Ozden,’ Utah . 224 50 | KTBI, Los Anscles, (alif. legg‘(’s',plift?‘;epg? mConiL WIAR, Providence, &,
KFUS, Oakland. Calif. 236 50 | KTBR, Portland, Ore. .. WDAD. 1‘\’:'; ll?n'lle wTerir-)“ WIAS, Pittsburgh, Pa. .
KFUT, Salt Lake Ci 263 100 | KTHS, Hot Springs, Ark. WDAE Tam a, B WIAX, Jacksonville, Fla.
KFUU, Oakland, Cal 22¢ 160 | KTNT, Musc:mnc'. Tow N DAE R D: & ta i WIAZ, !\Iount Prospect,
KFVD, Venice, Calif. 208 50 { KTUE, Houston, Tex. . WDAG' Aanialslo ‘Ty' WIBA, Joliet, XL ..........
KFVE, St. Louis, Mo. .. 210 5000 | KTW, Seattle, Wash. WDAR Fini]’also Tei;:s . WIBB, St. Petersburg la.
KFVG, Independence. Kas. 36 151 KUOA, Fayetteville, WDAY, Fargo, N. D wmc La Salle, Tl .....
KFVI1, Houston, Texas .. 9.9 50 KUOM WDBE' Atlenta Ga WIBI, Red Bank, N, J.
* KFVN, Fairmont. Minn. .. a7 50 1 KUSD, WDBJ, Roancke, Va ijK, Ypsilanti, Mich,
K 14 501 KUT, Austin “Texas WDBK, Cieveisnd, Oh WIBL, Deecatur, Il .....
K 7 50| KVI, Tacqma. Wash. . WDBO® Winter Park, Fla 500 | WIBO, New Orleans, La.
K 0 10 KVOO, Bristow, Okla. . WDBZ Kinsston N 9554 10 WIBR, Omro. Wis.
K 2 5o0n KVOS Seattle, Wash. WDEL, Wilmingt'Un Del. 266 100 | WIBT, Chicago, JilN
K .1 200 WCR, Cedar Ramd%, WDGY, Minneapolis, Minn, 263 500 WJBU Lewisburg, Pa. .
KF . b -2 250 KWG "Stoekton, Calif. ..... WDOD, Chattancoga, Tenn £ 500 | WIBV, Woodhaven. N. Y.
KFWH Eureka, Calif. ... . 4 100 | KWKC, Kansas City, Mo. WDRC, New Haren. Conm. 268 100 ]BW New Orleans. La
KFWI, San Francisco, Calif. 0 500§ KWSC, Pullman, Wash. WDWF Edgew RI 450.9 500 | WIBY, Gadsden, Ala ...
KF WM Qakland, Calif. . 5.9 500{ KWTC, Santa Ana. Calif. WDWM, Newark, VN 'J' N 280.2 500 | WIBZ., Chicago Heirhts,
KFWO Avalon, Calif. . 2111 250 | KWUG, Le Mars, Towa .. wDXL,’ st 96, - Wi1lD, Jlooseheart. Tll..
KF U, Pineville, La. . ..238 100 KWWG Rrownsville, Texas WDZ, 278 300 | WIR, tPontiac. Mich.
KFWYV, Portland, Ore. .212.6 50 | KXL, Portland, Ore. WEAF, New York. N ° Y. WIUG, New York,
KFXB, Big Beax: Lake “Calit. .202.6 500 XRO, Seattle, Wash WEAI 954 500 wjz, !Bound Brook, N. J.
KFXD, Logan, Tta 22054 10 | KYW, Chicago, III. . WEAM North Pl'unﬂeld NT ‘261 30 | WKAF, Milwaukee, Wis.

KFXF, Demer. f‘olo .. .430.1 1000 | KZiB, Manila, P. WEAN. Providence, R. I, i 367 wKAQ San Juan. R. ,49.7
KFXH, El Paso. Texas .. .242 50 | KZKZ, Manila, P. 1. WEAO' Columbus, Ohi n WKAR, East Lansing, Mich o .5
KFXJ, Bdgewater, Colo. 215.7 15| KZM, Oakland, Calif. .... WEAR' Claveland Oh]it)o WKAV, Laconia, N. H. 223.8 100
KFXR, Oklahoma City, OKla. .214.2 15 ZR@Q, Manila, P. I. WEAU. Sioux City, Towa WKBA, Chicago, I1l. 209.7 200
KFXY, Flagstaff. Ariz. .205.4 50 | NAA, Arl_lngton..va. 0 WEBG, Stlpériorl (e 12 WKBB, Joliet, IIL ... 282.8 100
KFYF, Oxnard, Calif. .......... 214.2 10 | WAAD, Cincinnati. Ohio WEBH, Chicago. T11 WIKBC, Rirmingham, Ala. . 225 50
K F}(é ’}{oustﬁn, Texas (portable)m%)? %8 V/}\%F"" Cll\ucanci(, Ill\}. ppoos WEB!, New York, N. V. ° ¥ WHKBE, Webster. Mass. 270.1 100

exarkana, TeX........... 9. , Newark, N. J. .. 0 o 2 P i s o

KEYR, hismareb N b 8 10| WAAT, Jersey City, N. J.. wgg'd- e D 0 2 WKEF, Indianapolis, Ind. .......244 100

KGAR. Tucson, Ariz. 5.8 500 | WAAW, Omaha, Neb. WEBR' R“f‘;};lfo g ¥ 14 WKBE, Chicago, Il (portable) .215.7 100

KGBS, Seattle. Wash. . 7 100 | WABB, Harrishurz. Pa. WEBVI R“clm ‘ius 0 3 WKBH, La Crosse, Wis. . 2

KGPU, Ketchikon. Alaska 29 500 { wABC, Richmond Iill, WEDG, Chicago, TIL, 9 WKBI, Chicago. IIl. ......

KGBX, St. Joseph, Mo. .......... 347.8 50 | WABF, Kingston, Pa. WEEL Teston, Mass, 48.6 WKBIJ, St. Petersburg, Fla.

KGBY, Shelby, Neb, ..... W{A\g{)- T}&gﬁg:iey% 4 WEHS, Evanston, 111 02.6 WKBL, Monroe, Mich. ...

v 0 ster, " ; =15
KGBZ, York, Neb. ............. WARQ, Haverford. Pa WEMC, Berrien Sprin L0 WKBM, Newburgh, N. Y.
KGCA, Decorah, Ia. ............ w:gej '1;‘;3““;- Oh(j)(];_._ - WENR, Chicago, Tl ..........*265.3 1000 WKBN, Youngstown, Ohio .........36
A » , Wooster, io .. a 5 ' N S

KGCB, Oklahoma City, Okla. WARX, NIount Clemens.  Aich WEPS, Gloucester, Mass. : WKBO, Jerses City, N. J. ..... 303.9

KGCG, Newark, Ark, WABY, Philadelphia, Pa. WEW, St. Louis, Mo. .. WKBP, Battle Creek, Mich. ....... 265

KGCH, Wayne, Neb. . D N Ol WFAA, Dallas, Texas ... WKBQ, New York, N. Y. ........ 235 8

KGC1, San Antonio, Tex. .. WAFD, Port Huron, Mich. . WFAM, St. Cloud. Minn. . WKBR, Auburn, N. Y. ........... 225 100

KGCL, Seattle, Wash. WAGM, Roval Oak, Mich. WFAYV, Lincoln. Nebr. WKBS, Galesburg, IIL. .. 361.2 200

LS, (i, 16h, o WA Tamion. Ninss oS 29 10| WFBC, Knoxville, Tenn. . WKBT, New Orleans, La..... 50
.. KGCR, RBrockings, S. D. WAIU, Columbus, Ohio . 293.9 1000 | WFBE, Cincinnati, 0. ......... ;iii.: 10‘0 WKBU, New Castle, Pa. (port.)..23 50

KGCU, MMandan. N. D, WAMD, Minneapolis, Minn. ....... 244 5000 | WFBG, Altoona, Pa. .......... y ") 965

KGCX, Vidn, Mont, ......... WAPI, Auburn, Als. ...........451.3 1600 WFBJ, Collegeville, Minn, .......236 100 (Continued on page 965)
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LICENSE SEEKERS MANY

ONGRESS, reconvening Dec. 6,

automatically revived the two
radio-regulation bills which had pass-
ed the Senate and the House at the
last session. President Coolidge, urg-
ing prompt agreement and decisive
action in his message, lent his support
to the principle of the House bill
(Rep. White’s) which places control
in the Department of Commerce,
with the aid of a part-time advisory
board. Pending negotiations between
the conferees of the two houses, bills
were introduced to stop further
licensing of broadcast stations, the
number of which had reached 638
during the first week of the session.
The result was an immediate influx
in great numbers of applications from
would-be broadcasters who felt that
it was “now or never,” so far as their
chances were concerned.

RADI& IN THE JUNGLE

XPLORERS can seldom be lost nowa-

days, as their predecessors often were.
The Dyott expedition in the remote recesses
of Brazil advised New York that they were
beleaguered by “bandits,” and governmental
action was taken for rescue work. Later
dispatches were reassuring; the intruders
had been scared away by the roar of the
battery-charging engine, which sounded to
their unsophisticated ears like a machine gun.

THE WAR IS OVER!

IN 1917 all private radio apparatus—

of which there was comparatively little
—was dismantled or sealed up. A letter
from a New Yorker, asking if he could
break the seals which naval authorities
put on his equipment ten years ago, was
received a few days ago by the Depart-
ment of Commerce.

FOOTBALL BY RADIO

HE young man who takes a lady to the

game next season will not be troubled
by questions as to the proceedings, if the
scheme put in practice at a professional
encounter in Chicago is made general. The
White Sox grounds were equipped with
speakers, and the announcer at his micro-
phone named the players and described the
play for the benefit of the huge audience.

COMMUNICATION RADII
INCREASING

AYLIGHT records in radio from

ships have been lately broken by
the maintenance of communication be-
tween San Francisco and the President
Wilson. equipped with an arc trans-
mitter, 3120 miles to the west. It has
also been reported by the Navy's
burcau of communications that by
short-wave messages from the sta-
tion at Tutuila, Samoa, direct to Wash-
ington, it has been possible to cut 17
hours off the average time of handling
communications from Cavite to Mani-
la; and use of high-frequencies by
other stations is therefore recom-
mended.

dioNews /@ M@mﬁ

IT WAS NOT BROADCAST

EN. HARBORD, of the R. C. A,

gave a striking radio demonstration to
the Brooklyn Chamber of Commerce at the
Academy of Music in that city the other
evening. Weather reports were asked for,
and received within two minutes from Paris,
Berlin and Buenos Ayres; Honolulu was de-
layed for nearly five minutes by the neces-
sity of a relay. Eighty ships on the Atlantic
reported their position, and photoradiograms
from London were reproduced in the hall.
One expression of the past only figured in
the proceedings: the Academy of Music, in
accordance with its rule, refused to permit
the proceedings to be broadcast from the hall
to a radio audience, so “everything was going
in and nothing coming out.”

INCREASED BROADCAST POWER

A N idea of the increase in power de-
manded by present-day broadcast
transmission is given by a recent survey
of the Department of ‘Commerce. In
June, 1922, the average station in the
United States used 150 watts. Notwith-
standing the number of small, semi-
experimental stations of very low power,
the average for over 600 on the list today
1s 840 watts each, an increase of nearly
six times.

SEEKING THE *“COSMIC RAY”

R. ROBERT A. MILLIKAN, discover-

er of the electron, returned recently
from Bolivia, where he conducted further
experiments on the “cosmic rays,” which are
the shortest and most penetrating of the
electromagnetic waves. The tests were
made in lakes in the Andes. several thou-
sand feet ahove sea level. The rays, which
will pass through six feet of lead, are be-
licved to come from the fixed stars. Results
are being tabulated for analysis and prepara-
tion of scientific reports.

NEW AMERICAN STATIONS
EXICO CITY has a new station,
CY]J, which operates on 400 meters

with 2 kilowatts’ power. It is owned by
the newspaper, El Universal. Brazil is to
have a 1-kw. station at Manaos, which
will be operated by the state of Ama-
zonas to provide communications with its
vast interior. The area to be thus cov-
ered is over 700,000 square miles.

RADIO AND RACING

AT the race track in Gruenwald, Germany,

portable radio equipment has been in-
stalled for the use of the judges, and gives
communication between their stand and other
parts of the track. The apparatus is ad-
justable from 200 to 1000 meters: so that
perhaps the broadcast listener can get the
“inside dope” at an early moment.

HEARING FACES BY RADIO

‘N?ITH the Baird television apparatus,

which transmits pictures at a rate of
more than ten a second, a carrier wave
is modulated more or less rhythmically at
this rate. If picked up.by an ordinary broad-
cast receiver, this wave produces a sound,
which, so the inventor has stated, is_charac-
teristic of the shape of the image in front

(Continued on page 1050)
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RADIO WARNING SAVES
SHIP

THE popular imagination associates
radio service at sea with the
spectacular, broadcast-stilling S. O. S.
But it is now the work of radio to
keep ships out of danger, rather than
to call rescuers. With the new Kol-
ster mobile radio beacon, devised by
the inventor of the radio compass, a
ship sends out a continuous radio
signal which is more powerful and
more directional than the old fog-
horn or audible siren. In addition,
there is reported from Puget Sound
the saving of a vessel by a radio warn-
ing. The radio-compass operator on
Tatoosh Island saw that a vessel's
bearing was toward a dangerous part
of the channel; and sent a message
to her operator, which caused the stop-
ping of the engines just in time to
prevent a disaster to the steamer,
whose captain was in unfamilar
waters. .

FILIPINOS ARE TAXED
HE United States, notwithstanding some
grumbling, continues to be the Eden of the
broadcast listener. The authorities of the
Philippine Islands have used their autonomy
to impose a tax of $5.00 per year on owners
of radio receiving sets.

MUNICIPAL RADIO RECEPTION

SEVERAL cities now operate their
own broadcast stations. The Board
of Education of New York, which spon-
sors lectures through the municipal
transmitter, WNYC, has installed receiv-
ers at the Washington Irving High
School, where those may listen in who
have not their own sets—or wish to save
the batteries.

NAVY TRANSMISSION METERS

ANNOUNCEMENT is made that every
battleship of the U. S. Navy is being
cquipped with a heterodyne (beat) frequency-
meter in order to regulate its radio transmis-
sions. Greater secrecy and less interference
in naval communications will thus be ob-
tained. The new device, which is portable,
will, it is stated by Lt.-Com. Craven of the
Bureau of Engineering, make it possible to
regulate the frequency within a variation of
one two-hundred-thousandth  from  the
standard.

WORLDWIDE RADIO CON-
VENTION

MATEURS of five continents

were present—by radio—in the
audience at a gathering held recently
in  Schenectady and broadcast by
2XAF, the high-power 32.79-meter
station. The meeting, addressed by the
officials of the American Radio Re-
lay League, was held under the aus-
pices of the International Amateur
Radio Union. at the suggestion of the
South African “hams,” and advance
notice- of it had been widespread
through the short-wave net with which
the amateurs have girdled the world.
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A New Alloy for Chemical Rectifiers

NE of the more important &is-
coveries of the past year, as regards
increased convenience and economy
for radio users, was made by
Clarence E. Ogden, electrical experimenter
and head of a large mid-Western radio cor-
poration, when he succeeded, after years of
research, in producmg a new substance of :

properties lnghiy suited to the- manufacture ',.\
of electrodes ‘for alternating-currenf recti- -

fiers. The demand for these has increased
enormously in' the past year, with the popular
desire for radio receivers operated directly
from the lighting circuits.

Mr. O(Tden melted Kentucky sandstone
which is practlcally pure silica (in chemical
phrase, Si02, silicon dioxide) in an electric
oven with other substances which he had
determined to provide a suitable alloy; and
after the charge of the oven had reached a
temperature a third higher than that of
molten iron, poured it into a suitable mold
prepared in sand. It boiled up like a minia-
ture volcano, and finally solidified into an
ashen-gray cast. The new product, to which
the name “silite” has been given, proved to
be a material so highly resistant to acids, and
at_the same’ time -conductive, ‘that it is ad-
mirably adapted for use in the electrodes re-
quired for chemxcal rectlﬁers.m i

In its nature silite is me
conductor, in contrast té ‘the silica . from
which it is made. Instead of contracting
when it solidifies, as do most metals, it ex-
pands like ice or type metal; and therefore
uniform casts are obtained from the molds.’
Its raw material, silica (which “occurs- in
nature as quartz, and in its most -refined
form, as rock crystal) is" to"be found prac-
tlcally pure i énofmons quantities in sand,
and is therefore cheaply “obtainable. This
is in direct’ contrast ‘to the rarity of the
metal tantalum, which is silite’s..only - rival
as an acid- proof electrode niaterial; and
whose scarmty -and cost has been ‘the draw—
back in its use for this purpose, as well as
for the filaments of incandescent lamps.

Great’ batteries of ‘electric furnaces are
used today for turning out silite electrodes,
because the demand for the substance has
reached such proportions that forty battery
manufacturers now use it as standard in
battery chargers.

allic, . and a good °

Chemical Ingenuity Discovers Effective Substitute for Precious Metal

By JACK KOONS

PROCESS OF MANUFACTURE

The sandstone used as the raw material
is mixed with ordinary coke and heated to
a high temperature in the electric furnaces.
At approximately 5,400° F. the stone de-
composes, forming crude carborundum and
practically pure sxhcon At this point the
proper alloying elements are introduced into
the electric furnace and, shortly ‘afterward,
the newly-amalgamated silite, intensely
heated and_scintillating with sparks and pur-
ple flames, is drawn from the furnace and
poured in its molten state into.-heavy earthen-
ware or fre-clay pots. These are. carried
with long-handled tongs or bar-carriers to
specially- made molds.

The making of. these ‘sand molds:is al-
most an art in 1tse1f and great care must
be taken that each
solutely clean on the

: inside,
molten silite settles.

An air hose is used by

each molder. in cleaning out the forms, to .
Each of the great black -

blow out all dust.
sand-molds contains twenty separate forms,

each erect or’ vertical, contrary to the usual :
methods adopted: by foundries in “pouring -
metal for similar: forms, for silite electrodes

are cast vertically.”

When the b011mfr silite is poured into the
mold, a purplish ﬂame darts from the latter
and hovers above it in a spectral form,
finally- vamshmor into air. Soon the metal
exudes in cherry red lava streams, and
writhes and twists among ruts in the black
sand until it cools. The terrific heat and
expansion cause the sand mold to crack, but
not before the electrodes have set.

RECTIFYING ACTION LONG-LIVED

The. fact that some metals, such as alumi-
num and magnesium, have the property of
passing an electric current in but one direc-
tion, when immersed in liquid electrolyte,
has been known for many years. However,
these metals were restricted, by their solubil-
ity in acids, to use in compound-salt elec-
trolytes such as ammonium phosphate, borax,
ammonium tartrate, etc., and they have never
proven successful in commercial use; for the
further reason that even these electrolytes
are decomposed by the passage. of an electric
current,. liberating acids which in-time - use
up the electrolyte and corrode the electrodes.

One of the batteries of electric furnaces. each capable
of mamtammg a temperature of 5200 degrees Fahren-
heit, used in the melting of silica sand, and the amal-
ramation with it of reducing materials and several al-
the new metallic
which takes the place of

loys used in manufacturing
glass-like rectifying element,
precious metals by its resistance to acid.

silite,

Below, a miniature lava
bed: Molten metal, siz-
zling white, fading into
an - ash -‘gray emerges
from . the sand molds
used for the pouring of
molten silite. It first
seems* to* sink in the
mold, then reappears
and Wells out in a tiny
‘lava stream.
Photos ‘courtesy of
Kodel Radio Corp.
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‘individual one «is. ab-.
where' the.

Pounng silite, or molten silicon alloys, into sand forms
where
eliminators.
each holding 40 electrodes,
single day in this foundry. Even in the coldest winter
weather, this room is one of the hottest places in the
country. The Negroes pouring the bowl of white-hot
silite wear gloves, coats, and heavy clothes to protect

With the need in view, for rectifiers that
would give permanent service 1o radio users,
investigators began-searching for a material
which would rectify in and withstand the
action of acid electrolytes, since acids are
noted for their high conductivity. Some
acids, principally sulphurlc, are decomposed
by the action of the electric’ current with
liberation of hydrogen and oxygen: but as
this loss is replaced by the addltlon of ordin-
ary water, the electrolyte is” not subject to
any deterloratlon and requ1re< no ‘renewal.

The rectifying propertles of tantalum in
an acid electrolyte, and its ability to with-
st.nd the action of such acid, were discovered
in Geérmany in 1907. Due, however, to the
rarity of this element and its high cost,
tantalum rectifiers did not come into com-
mercial use until a few years ago. This was
brought about by the ingenuity and re-
sourcefulness of American engineers, who
were able to produce tantalum at but a {rac-
tion of its former cost. Even under present-
day conditions, tantalum is expensive, as the
supply is comparatively limited.

It was, therefore, but natural that con-
tinued search should be made for a more
economical rectifier. Eventually the rectify-
ing properties of silicon were discovered, but
5111con in a pure state has a very hldh re-
sistance. A long series of experiments was
required, for the development of an alloying
compound which would give this element the
required conductivity to make it an efficient
rectifier. Success finally crowned these ef-
forts and silite was produced.

WHAT IS “RECTIFICATION”?

A silite electrode, when immersed in an
acid solution, such as dilute sulphuric acid,
has the property of passing current in but one
direction; viz; from the electrolyte to the
electrode. When current attempts 1o pass in
the opposite direction (<.e., from the electrode
to the electrolyte) an insulating film of ex-
ceedingly high resistance is instantly forined,
by chemical action, on the sxllte electrode,
and effectively prevents the passing of any
current. ‘'When the direction of the current

is again reversed, however, this film is in-
stantly destroyed, and current passes freely.
‘When the rectifier is connected in an alternat-
ing-current circuit, this film is built up and
(Continued on page 1016)

T

it hardens into incorrodible elements. for "B™
“As many as one thousand of these molds,
have been poured in a

themselves from the heat.


www.americanradiohistory.com

Radio News for February, 1927 959

The remote - control stzation
shown here, in interior and
exterior views, is located at
Coytesville, N. J., opposite
the upper end of Manhattan
Island. Programs are receiv-
ed by land-line from the stu-
dio in New York. At the
right is the receiver for de-
tecting “SOS” calls. This
watch is always maintained
during transmission periods.

One of WRNY’s op-

erators is shown mak- ; : : B ‘
ing a preliminary ad- R ; | . 4 i
justment upon the | .
transmitter, The wave-
length of this is varied
by the condenser and
variometer con-

trols shown.

Above, at the left, appears the
control panel for the motor-
generator set, which furnishes
power for the transmitting
tubes; while at the right is a
close-up view of the speech-
amplifier panel.

This steel spider web is what you
would see on looking up the inter-
for of one of WRNY's masts,
which are 127 feet high; they are
of the latest type of construction
an.d braced to withstand high
winds, because of their "exposed
position on top of the Palisades,

Above, in the doorway of the ‘‘shack,”
is the station force of WRNY. The
other two views of the antenna and
station, at the right and left, show
the manner of suspension of the flat-
top aerial and the lead-in. This an-
tenna installation is the highest one
in the New York Metropolitan dis-
trict, and some remarkable reception
has been reported by foreign listeners
since the change.

The WRNY antenna as it appears
from the New York side of the Hud-
son River. The cliffs are about 425
feet high, thus bringing the aerial to
about 550 feet above the water level.

www americanradiohistorv com
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IXBY was a “ham.” When, where

or how the radio amateur began to

be Lknown by that epithet he neither

knew nor cared; but like all his
brother of hams, of whom there are forty or
fifty thousand scattered about the earth, he
gloried in it.

Bixby was also a “boiled owl.” Just why
a ham who spends most or all of his nights
puttering with radio should be called a
boiled owl, rather than a boiled ham or a
fricasseed chicken, was likewise a matter of
indifference to him, but to have a brother
ham call him a boiled owl gave him a dis-
tinct and pleasurable thrill. It is useless for
theg rest of the world to try to understand
Bixby’s sensations. #The only way to ac-
quire an insight into them is to be a ham
and a boiled owl.

Mrs. Bixby did not care for radio. Even
a broadcast listener would have understood
that if he had heard the things that Mrs. B.
said to Bixby up the attic stairway at 11
P. M.—and at intef%als thereafter, as she
happened to wake up and note that the other
twin bed was still as good as new.

Bixby’s personal and private slogan was
“Learn by doing:” all of his radio knowl-
edge came that way. Mrs. Bixby did not
believe in the slogan. If there were any-
thing in it, she said, anybody but a jackass
‘would have learned long ago that money
spent on radio gadgets was gone, never to
return, and that a man who sits up all night
and goes to work in the morning with his

The “*Ham™

Wherein It [s Proved That Short Waves Are Handy Things

) To Bave On Tap
By ARMSTRONG PERRY

eves looking like two holes burned in 4
white blanket can not expect to hold a job.
Mrs. Bixby repeated this statement fre-
quently, at intervals during the night, and
amplified it powerfully at audible f{re-
quencies. Gradually it dawned upon Bixby
that what his wife wanted of him was to
earn enough money so that they could have
a car, and play golf, and do all the other
things that folks do, who are so lacking in
originality that they can only follow the
crowd, and who think scientific research is
something that the janitor or somebody does
outside of business hours in institutions for
the promotion of football.

Bixby saw his present difficulty as a radio
problem rather than as one of economic
significance only. He never once thought of
going into bootlegging or one of the other
better-paid professions. His last job was in
Wall Street, in a broker’s office, so he did
not believe in gambling. The solution of his
problem, he concluded after long and pa-
tient consideration, lay in inventing some
radio device that would sell.

The next time Mrs. Bixby roused from
her fitful slumbers and repeated her lines,
Bixby informed her he was working on an
invention that was to make them rich.

The effect was not what Bixby hoped and
expected. Instead of exerting a sedative ef-
fective, his invention had the blighting in-
fluence of the last straw that broke the
camel’s back. Mrs. Bixby even got up and
put on a kimono and came in where he was,

i e e e M S A L o it A
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although she had kept out of his radio
shack, by invitation, for many months. She
informed him, coldly and bitterly, that she
did not intend to be the wife of any God-
forsaken poor inventor and that, unless he
produced enough actual spot cash money
the next day to buy her a new hat, a dress,
a pair of shoes and silk stockings to match,
she was going home to her mother and im-
mediately start suit for non-support.

Bixby, who corrected his time daily with
the tick from NAA, glanced at his clock
and feund a crumb of comfort in the
thought that he had twenty-four hours in
which to make a turn. She snatched the
crumb from his moyth by reading what was
in his mind and correcting her statement.
What she meant, she said, was the next
period of daylight, which was due to begin
in about two hours. Reaching a point where
words came so fast that they jammed in her
voice box, she relapsed into tears and bed.

Bixby twirled his knobs aimlessly. His
big idea, on which his invention and his
prospective wealth were based. was a uni-
versal receiver, one which would bring in
any station, no matter where it was located
nor what its wavelength might be. Of course
all the people in the country who used radio,
except for the small percentage who were
cither operators in government and com-
mercial stations, or hams, wanted to cover
only the broadcasting range. They cared
nothing for the wavebands below 200 meters

(Continued on page 1034)
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Combined Power Amplifier and Plate-Supply

URING the past two years radio ex-

pcnmenters have become acquainted

with various forms of “B” battery

eliminators, or plate-supply units
as they should more correctly be called.
Now comes the next logical step, the com-
bination of an audio-frequency power am-
plifier and a plate-supply unit.

The various dry-cell vacuum tubes for
radio sets are becoming more and more popu-
lar, eliminating as they do the need of stor-
age batteries. These tubes, which consume
relatively very little filament power, have
proved quite satisfactory as radio-frequency
amplifiers and as detectors; but difficulty is
often encountered when they are used, in the
last stages of audio amplifiers, to feed foud
speakers. Here it is frequently desirable to
employ one of the so-called power-amplifier
tubes (such as the UX-171, CX-371, UX-112,
or CX-112) in order to obtain sufficient loud-
speaker volume without overloading the tube
and thus causing distortion and inferior
quality of reproduction. Such tubes, how-
ever, require higher plate voltages and con-
siderable filament power.

Fortunately, it is entirely feasible to em-
ploy alternating current of the proper volt-
age on the filament of the last stage of audio
amplification ; while the plate-supply unit may
readily be designed to afford the necessary
“B” voltage. It may be noted, in passing,
that the power tubes mentioned above, when
properly operated, are capable of delivering
plenty of loud-speaker volume to meet the
requirements of the ordinary home. The use
of the still higher-powered tubes, such as the
UX-210 or CX-310, is unnecessary unless it
is desired to provide dance music, etc., for
a medium- or large-sized auditorium.

The Raytheon power-amplifier and plate-
supply outfit described here has been designed
for use in homes lighted with A.C. (60-
cycle) current at an approximate voltage of
110. It may be considered as consisting of
the following parts:

The power transformer.
The rectifying tube.
The filter system.
The plate supply.
The power amplifier.
THE POWER TRANSFORMER

This transformer has a primary winding
adapted for direct connection across the
ordinary 60-cycle, 110-volt house-lighting
mains. It has a high-voltage secondary coil,
giving 550 volts, which is provided with a

bbbl ol 2en

General Radio Co.

* Engincer,

Unit

A Unif Which Can Be Easily Assembled and Wired With the Aid of A& Screw

Driver and a Soldering [ron
By HORATIO W. LAMSON*

center tap so that two voltages of 275 each
are available for “full-wave” rectification.
In order to secure the proper action of the
rectifying tube, each of these two secondaries
has a 0.1-mf. condenser connected across it.
The transformer has also an entirely separate
7.5-volt secondary, designed to furnish power
for lighting the filament of the power tube.
THE RECTIFYING TUBE

Before the high-voltage current from the
transformer can be used as a plate supply it
must be *“rectified,” or made to flow in a

set. These chokes are used in combination
with three shunt, or “reservoir,” condensers
connected across the line at the terminals
of the choke coils. The first and last of
these condensers have a capacity of 4.0-mf.
each, while the intermediate condenser has
a value of 2.0-mf. Such a filter system has
been found to possess a high efficiency of
operation and requires a minimum amount
of material and expense.

The action of the filter may be compared
with a large tank of water which, although
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The layout of apparatus and wiring "diagram of the complete “B" eliminator and power ampli-
fier. The lettering on the parts corresponds to that on the parts in the illustration below.

single direction. This is accomplished by
means of the type-BH full-wave Raytheon
tube, which rectifies each half of the cycle
independently ; gnmg, thercby, 120 pulses
of unidirectional (‘“‘one-way”) current per
second. It is well known that the Raytheon
tube has no filament, but operates upon the
principle of gaseous discharge between two
clectrodes of different area. The maximum
current which it is desirable to draw from
the type-BH Raytheon is 85 milliamperes.
This is more than sufficient to meet the re-
quirements of the present instrument.

THE FILTER SYSTEM

The next step consists of smoothing out
these rapid pulses to give a continuous,
steady, and quict flow of current. This is
accomplished by a filter system which con-
tains two series choke-coils of about thirty
henrys each, through which the current

passes on its way to the vacuum tubes of the

www americanradiohistorv com

ﬁllg(l by the intermittent strokes of a pump,
delivers a steady flow of water through a
discharge pipe.

THE PLATE SUPPLY

The output of the filter is now made to
pass through a series of wire-wound resis-
tances giving a certain definite voltage drop
across each. This plate supply resistance pro-
vides two “B” taps whose nominal values,
with the average radio set, are 45 and 90
volts, respectively. These voltage values, of
course, decrease as the external drain on the
plate supply is increased; but, if the total
resistance across the output of the filter is
made the comparatively low value of 12,000
ohms, so that the open- -circuit “bleed” current
1s refatively high, the voltage characteristic
is improved. ~That is, the drop of voltage
with increasing load is minimized. The
“bleed” current is defined as the current

(Continued on page 1002)

An illustration of the completed "“B" elim-
inator and power amplifier. T is the power
transformer, L the filter chokes, C the filter
condensers, R and Rl the resistance units,
T1 the A.F. transformer, T2 the output
transformer. A the amplifier-tube socket
and B the rectifier tube socket.
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Fig. 3. A group of power rheostats designed to control the filament current to a number of
tubes. They are similar to regular types of rheostats but are wound with much heavier wire.
The rheostat marked 2 has resistance wire in the form of a ribbon.

(Courtesy of : 1, Yaxley Mfg. Co.; 2, Central Radio Laboratories; 3, General Radio Co.; 4,
Herbert H. Frost, Inc.)

) ESISTANCE is one of the most im-
portant properties making radio pos-
sible. The action of every circuit or
instrument is dependent upon resis-

tance to some extent. When we speak of the

gmpedance of a condenser or the impedance
of an inductance we are referring to re-
sistance; though in these two cases ‘“resis-
tance” is only part of the story. Resistance
of course comes from the word “resist,”
and its literal meaning requires no explana-
tion. he fr

sistance of a piece of wire, an electric c1

cuit or an instrument, the meaning is not s * smalli compact. sefs.” They

obvious. It is, of course, understood that the
wire, the electrical circuit or the instrument
offers a certain definite resistance to the elec-
tric current passing through it, but the how
and why of it is not so clear.
WHAT OHM’'S LAW I8

A man by the name of Georg Simon Ohm
was the discoverer of the law of electrical re-
sistance, in connection with his experiments
in passing currents of definite voltages
through electrical circuits. In all due respect
to his contributions to science, the unit of
resistance was named after him. So, the unit
of resistance is the Ohm; and an Ohwm is the
resistance which will allow a current of one
ampere to pass, under a pressure, or potential,
of one wolt. It is obvious that the three
units, the ohm, the ampere, and the volt are
all closely related; for one volt is the pressure
that will cause one ampere of current to flow
through a resistance of one ohm; or, as we
may also state it, one ampere is the current
that will flow through a circuit having a re-

Fig. 1.

shown at No. 4 is of the carbon disc compression type. E
It will be noted that Nos. 6 and 7 have the resistance units supported so that a large air space is available for cooling purposes.

coating.

However, when one refers to thefr,g—
2,

sistance of one ohm, when the pressure is
one volt.

So Professor Ohm actually gave us a law,
which he stated in a very simple formula
which reads E=IR. In plain English, this
means that E (the electromotive force -in
volts) equals I (the current in amperes)
multiptied by R (the resistance in ohms).

Fig: 2. . Three midget-
type rheostats which are
partjcdlarly useful in

ha all the advantages
of “the slgrger types. y-o - v
(Courtesy ‘qﬁ? 1, Léslie F.

Muter Cogi. 2, ;Ainsco
Products, Inc.; 3, Carter
Radio Co.) .
- - E
Consequently it 1s also true that I — —- and
E
that R = —. Knowing any two values it is
I

a simple matter to determine the third. This
unvariable interrelation of three electrical
values is one of the most beautiful examples
of the mathematical accuracy of the laws of
nature. Just as long as 6 equals 2 x 3, they
cannot be tampered with.

TYPES OF NECESSARY RESISTANCE

While we are on the subject of the laws
of nature it is interesting to observe the fact

A large group of rheostats of the more usual type, which are made in resistance values ranging from 1 ohm to 100 ohms. The one-

- tube filament.
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The Uses of Resistances [n Radio

Discriminating Selection of Proper Types and Values Essential for Satisfactory Results

By M. L. MUBLEMAN

that everything in this universe from a hu-

-man being down to the air he breathes, and

including all man-made products from a hair
pin to a steam locomotive, has inherent re-
sistance of one sorf or another. One piece

~of machinery cannot operate another unless

there is mechanical resistance present; a
dynamo could not light a lamp that had no
electrical resistance. Likewise, a hairpin
would not be serviceable without frictional

‘resistance; and a human being losing his

cohesive resistivity would be quickly con-
verted into a little bit of nothing distributed
throughout the universe.

It 1s one of the laws of nature. or more
exactly one of the laws of physics, that the
greatest amount of actual work is accom-
plished when the load, or inherent resistance;
of the apparatus or agency . influenced is
equal to the energy, or external resistance,
of the apparatus or agency doing the work.
As an example, we find in radio practice
that- the greatest transfer of energy from a
vacuum tube to a loud speaker takes place
when the plate-to-filament impedance (which
practically amounts to pure electrical re-
sistance) of the vacuum tube equals the im-
pedance of the loud speaker winding (which,

incidentally, is not pure resistance, but part-
ly inductance.)

HOW “A” CIRCUIT RHEOSTATS WORK

It is clear that a certain value of resistance
in an electrical circuit limits the “voltage
drop” and the current flow, and that the
limitation is in direct accordance with Ohm’s
law as heretofore stated. Let us cite a
simple example : assume a 6-volt storage bat-
tery feeding current to a vacuum-tube fila-
ment. If no resistance is comnected in the
circuit the flow of current is limited only by
the resistance of the connecting wires, which
is negligible, and the resistance of the vacuum
If the vacuum tube is of the
199-type the filament will burn out, as its

No. 5 has the resistance wire wound on a metal core which is insulated with an enamel

Rheo-

stat 9 is entirely enclosed in a combination metal-and-insulation case.

(Courtesy of: 1, Klosner Radio Corp.; 2, Electrad, Inc.; 3. Amsco Products, Inc.; 4, Allen-Bradley Co.; 5, General Instrument Corp.; 6, Yaxley
Bbfg. Co.; 7, Martin-Copeland Co.; 8, Polymet Mfg. Corp.; 9, The Steriing Mfg. Co.; 10, Victoreen Radio, Inc.; 11, General Radio Co.)
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Fig. 5. A number of different types of potent

7 are of the usual wire-weund type.

iometers are shown in the above illustration. _of
elements and non-frictional contacts.

Nos. 4 and 5 employ special graphite-treated
and can be employed for any number of purposes.

eral resistance ranges, some being as high as 500,000 ohms,

& s

%3 .

No. 1 is of the carbon-compression type; 2, 3, 6 and

These last two come in sev-

(Courtesy of: 1, Allen-Bradley Co.; 2, Amsco Products, Inc.; 3, Victoreen Radio, Inc.; 4, Central Radio Laboratories; 5, Electrad, Inc.; 6,

resistance of 50 ohms is not great enough
to cut the current flow down to the rated
amount of 60 milliamperes (.06-ampere).
However, if we place the correct amount
of resistance (another 50 ohms) in series
with the storage-battery circuit it will pass
exactly 60 milliamperes; and in this casc, in
accordance with Ohm's law, we will find that
the voltage difference between the filament

Fig. 4.

Yarley Mfg. Co.; 7, Carter Radio Co.)

“RESISTIVITY”

All conductive materials do not have the
same resistance. A piece of copper wire has
less resistance than a like piece of “german-
silver” wire. On the other hand, silver wire
has less rcsistance for a given length and
size "than any other conducting material.
Some materials heat more readily than
others when an electric current is passing

These automatic filament controls can take the place of rheostats in almost any radio

set. They control one or more tubes at a time and come in all standard resistance-ranges re-
quired for tube operation.
(Courtesy of: 1, Radiall Co.; 2, Daven Radio Corp.; 3, International Resistance Co.; 4,
Leslic F. Muter Co.)

terminals will be 3 rather than 6. Three
volts have been lost in the resistance. That
is to say, there has been a ‘“voltage drop,”
which is referred to as the “IR” drop, across
the resistance. Since the voltage is 6 at the
side of the resistance nearest the storage bat-
tery and only 3 at the other end, there is,
of course, a difference of voltage, “potential,”
or “pressure” between one and the other end,
or “across the resistance.” This can be meas-
ured by a woltmeter, if the meter is con-
nected directly across the resistance. The
amount of current flowing in the circuit can
be measured if a milliammeter is connected
in series with one or the other of the battery
leads.

BRetween the terminals of our storage bat-
tery there is a difference in potential of
about 6 volts, normally, when the circuit is
closed. This difference in potential is di-
vided among the elements of the circuit—
wires, rheostat, tube-filaments—in “voltage
drops” exactly proportional to the resistance
of cach. . .

We know that the filament of a 201A-
type vacuum tube operates on Yj-ampere of
current and a filament-terminal voltage of
5. Naturally, less additional resistance is re-
quired in the circuit in this case, as more
current is to flow. Since there is less re-
sistance the voltage drop is not so great; in
this case only one volt. Furthermore, there
is less of a voltage drop across the filament
of this type of tube, as it has less resistance
than a 199-type filament.

_of  the wvariable type.

through them and this is rather an important
factor in the determination of the materials
to be used. German-silver wire, iron wire,
carbon discs and carbon granules are used
often for both low- and high resistances
Today, however,
“nichrome” (an alloy of nickel and chrom-
ium) is almost universally employed in wire
form for rheostats, potentiometers and other
forms of wire-wound resistances, as it has
very high resistance per unit length and has
a comparatively low “coefficient of temper-

Fig. 6.

www americanradiohistorvy com

ature.” Carbon discs are employed quite
often for both low- and high-resistance
rheostats, potentiometers, modulators and
other forms of variable resistances.

Graphite in one form or another finds a
use in fixed and variable grid leaks and, if
properly stabilized, is very satisfactory for
this purpose.

In radio work fired, semi-fixed and vari-
able resistances, ranging in value from one
ohm to ten million ohms, are ecmployed.
There is hardly a radio circuit in existence
that does not require at least one part used
only to introduce resistance of some sort.
Even in a single-tube radio set a rlieostat
is usually employed for controlling the cur-

. rent to the tube filament; and a high resist-

ance, having a value in the order of 5 miliion
ohms (5 megohms), is employed as a grid
leak. More complicated circuits utilize a
great number of rcsistances of different types
for definite functions.

“FILAMENT” RHEOSTATS

The rheostat is a variable resistance and
functions as a current-voltage regulator.
Technically speaking, a rheostat may be any
maximum resistance value; but in radio prac-
tice other names are cmployed for variable
high resistances, and the word rheostat is
practically limited to variable resistances,
having a maximum value anywhere from
one to 1,500 ohms. A rheostat very seldom
serves any other purpose than to control the
filament current to one or more vacuum
tubes; as there are no other locations in the
average radio circuit which call for variable
resistances of such low values. But the
maximum resistance value of the rheostat
is important, as one value would not be
satisfactory for all types of tubes.

As an example, it would not be sensible to
employ a 30-ohm rheostat for controlling the

A group of variable high resistances which can be employed as volume controls, re-
generation controls, oscillation controls and in connection with resistance-coupled audio amplifiers.
Number 1 is the carbon-disc-compression type. The rest are of the graphite-compound type, with
frictionless contacts. Note that No. 2 has an automatic switch connected to it. This closes upon
the turning of the control knob No. 3 incorporates a similar device.

(Courtesy of: 1, Allen-Bradley Co.; 2, Carter Radio Co.; 3, Central Radio Laboratories; 4,
Electrad, Inc.)
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Three variable high resistances with high current-carrying capacity. These are em-

ployed primarily as voltage controls, in both D.C, and A.C. “B” battery eliminators, but have

many other uses in connection with a radio set.

They are similar in design to those shown in

Fig. 6, but have large-surface resistance elements, .
(Courtesy of: 1, Central Radio Laboratories; 2, Electrad, Inc.; 3, Allen-Bradley Co.)

filament current for a 5-volt, Y4-ampere
vacuum tube; in the first place i‘t would be
impossible to obtain a fine variation of cur-
rent and in the second place, because of the
smaller wire employed, the rheostat would
heat up perceptibly. We have 6-ohm rheo-
stats for controlling tubes of this type, 20-
ohm rheostats for tubes of the 201A type,
30- to 75-ohm rheostats for 199-type tubes,
and 10-ohm rheostats with comparatively
large resistance wire for controlling two, or
possibly three, 201A tubes connected in
parallel. .

A number of rheostats of this general
type are shown in Fig. 1. A number of
rheostats having similar resistance values,
but smaller in their construction are shown
in Fig. 2; they are very convenient in cases
where space is an important factor. A
similar type of rheostat, incorporating a fila-
ment switch in its makeup, is shown at the
right of Fig. 8. The switch is of the spring
type,-and is opened and closed by the action
of the small insulation disc attached to the
rheostat arm. When the rheostat arm is in
the normal “off” position the switch is open.
As soon as the rheostat knob is turned to-
wards the right the filament switch closes the
“A” battery circuit.

POWER RHEOSTATS

It is quite often desirable to operate
three or more vacuum tubes from a single
control and, if they are tubes of the 201A
type, this can be done by connecting two or
more rheostats in parallel; so that the cur-
rent to the tubes can be handled without over-
heating the resistance wire. This is not a
very satisfactory method, however, as there
are plenty of power rheostats marketed ex-
pressly for this purpose. A number of them
are shown in Fig. 3. They are wound with
very heavy resistance-wire, which is capable

of handling heavy currents, and the frames .

of the instruments are so made that the heat
generated in the wire is very rapidly dis-
sipated. These rheostats have a maximum
resistance value ranging from one ohm to
seven ohms. Rheostats of this type are also
employed for controlling the  filament cur-
rent for power tubes, such as the 112 or 171
types.

AUTOMATIC FILAMENT CONTROLS

Aside from the regular run of rheostats,
which we might say are manually operated,
there are the self-adjusting rheostats or
automatic filament controls. They take the
form of a ballast resistance and are com-
posed of a piece of iron resistance wire
sealed in an evacuated glass tube, much like
an electric lamp. They operate on the prin-
ciple that wire, composed of iron or other
metal§ 0f similar characteristics, increases in
resistance value as it heats. Since the
amount of current flowing through the wire

determines the amount of heat generated, the
resistance is self-regulating. Thus, an auto-
matic filament control designed for use with
a 201 A-type tube will allow only 4-ampere
of current to pass. If, for any reason, more
current attempts to pass, the wire heats up
more and thus increases its resistance. If
the “A” battery is run down a bit, that is,
partially discharged, less current would
actually flow through a given value of resist-
ance; but, in the case of the automatic-fila-

Left: A variable ré'sistance’ of the

Fig. 8.
graphite-powder-compression type which has a
range of resistance from zero to 5 million

ohms. Due to these wide limits and large cur-
rent carrying capacity, it can be employed in
almost any place where a fixed or variable re-
sistance is called for.
of American Mechanical Labora-
tories, Inc.
Right: A midget rheostat combined with an
automatic filament switch. A special cam
actuates the switch when the rheostat control
knob is turned to the right.
(Courtesy of Carter Radio Co.)

(Courtesy

ment-control unit, the resistance of the wire
adjusts itself to allow Y4-ampere to pass.
The same amount of current will pass when
the battery is in a fully charged condition.
A number of different makes are shown in
Fig. 4. . .
POTENTIOMETERS
Potentiometers are actually variable re-
sistances bt they are employed as “voltage
dividers.” Every potentiometer has three

Fig. 9. Above are shown a number of fized and

five million ohms, and 5 to 10 million ohms,

Radio News for February, 1927

connections, two to the ends of the resistance
wire and the third to the movable contact
arm. The most commonly-employed types
of potentiometers have resistances of 200,
300 and 400 ohms. A 200-ohm type accom-
plishes the same purpose as a 400-ohm one,
but the latter type provides a finer variation.
Since potentiometers are very seldom called
upon to handle heavy currents, they are
usually wound with very small wire; if
larger wire were used the instrument would
be inconveniently large.

A potentiometer can be put to a number
of uses, but it is most generally employed
for obtaining a variable grid-bias for radio
frequency tubes. The resistance wire is con-
nected directly to the positive and negative
(“A+" and “A—") posts of the “A” battery
and the contact arm to the grid-return cir-
cuits of the radio-frequency tubes. Since
the resistance is connected directly in the
“A” battery circuit, there is a drop of poten-
tial across it; this becomes greater and
greater as we move away from the positive
side. We can connect in on this drop at any
place by moving the contact arm of the
potentiometer. When the arm is in the
center of the resistance the potential at the
grid, in respect to the center of the filament
of the tube, is zero. If we move the arm
towards the positive side, that is towards the
side of the resistance connected to “A--"
(the positive terminal of the “A” battery) we

" Impress a positive potential on the grid. If

we move the arm towards the negative side
(“A—") we impress a negative potential or
voltage on the grid. The amount of positive
or negative potential obtained depends upon
the position of the contact arm and also,
of course, on the total voltage of the “A”
battery. Since the usual battery is 6 volts
it is possible to get a positive or a negative
variation from zero to 3 volts.

A potentiometer employed in this manner
is functioning as a stabilizer, or oscillation
control. A potentiometer having a much
higher resistance (25,000 ohms or so) ‘can
be employed, in some cases, as a regencration
control, by connecting the resistance across
the tickler coil and the arm to the “B4”
battery terminal for the detector tube. (See
the circuit diagram of the Rapro NEews
Batteryless Receiver in this issue). Poten-
tiometers or voltage dividers are also em-
ployed in the filament circuits of power-am-
plifier tubes, the filaments of which are fed
directly from alternating-current lines; and
in this position tend to elirhinate the A.C.
hum which would otherwise be noticeable.

VARIABLE HIGH RESISTANCES

Variable high resistances probably have
more uses in present-day radio practice than
any other form of resistance unit. There are

: : a variable resistors designed for use as grid leaks
In connection with vacuum-tube detectors, and as -plate and grid resistors in radio- and audio-
frequency resistance-coupled amplifiers. Nos. 3 and 5 are variable grid leaks, 3 has a range up to

The fixed resistors shown in the foreground are all

of the new type, and can be relied upon to retain their stated values under practically all conditions.
(Courtesy of: -1, Dubilier Condenser & Radio Corp.; 2. Leslie F. Muter Co.: 3, Martin-Cope-

land Co.; 4, Micamold Radio Corp.; 5, Allen-Bradley C

0.; 6, International Resistance Co.; 7,

Electrad, Inc.; 8, Tobe Deutschmann™Co.; 9, The Carborundum Co.; 10, Amsco Products, Inc.;
: 11, Daven Radio Corp.)
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two distinct classes; the first includes re-
sistances variable from zero to 25,000, 50,-
000, 100,000, 250,000 or 500,000 ohms. A
group of resistances of this class are shown in
Ilig. 6. They are used, primarily, as sta-
bilizers or oscillation controls in radio-fre-
quency circuits; as regeneration controls in
vacuum-tube-detector circuits; as volume
controls in audio-frequency circuits; and, in
some cascs, in resistance-coupled audio ampli-
fiers when variable resistors are required.

The resistance clements in these units are
usually of some porous material, impregnated
with a graphite mixture; and all units of
this type have been designed so that there
is no frictional contact between the movable
arm and the resistance clement proper. One
type of variable high resistance in this class
employs stacks of small carbon discs as the
resistance element. The resistance is in-
creased and decreased by varying the pres-
surc exerted on the discs. Another of a
similar type, shown at the left of Fig. 8,
employs powdered graphite mixed with par-
ticles of mica. The resistance is varied over
very wide limits; from zero to five million
ohms, by altering the contact pressure on the
mica-graphite mixttre.

Variable high resistances of the second
class are practically the same as thosc just
described, as to their range of resistance
values; but they have a much greater cur-
rent-carrying capacity. They are employed
primarily as voltage regulators in alternating-
and direct-current “B” eliminators, but can
also be used to obtain “C” battery voltage
irom a “B” climinator, and as current by-
pass and current-shunt units in connection
with low-current-operating relays, valtmeters,
ammeters and milliammeters.  Variable re-
sistances of this class are shown in Fig. 7.
The one at the left of Fig. 8 also comes un-
der this class; it employs a mica-graphite
mixture as the resistance clement.

FIXED RESISTORS

A group of fixed resistors is shown in the
illustration of Fig. 9. Resistors of this type
have fixed values ranging from 50,000 ohms
to 10 million ohms (10 megohms). Those
between 50.000 ohms and 1,000,000 ohms are
employed, almost exclusively, in counection
with resistance-coupled audio- and radio-fre-
quency amplifiers and are of special con-

Fig. 10.

struction. Metallic or graphite substances
are employed as the resistance elements, and
are cither coated on glass, fused into glass
or formed into rods under extremely high
pressure. These resistors are far superior to
the older types, which readily absorbed mois-
ture and varied in resistance value under load.
The fixed resistors shown in Fig. 10, which
have values from 50,000 to 500,000 ohms
(and some lower) are of the heavy-duty type
with a  high current-carrying capacity.
Similarly to the heavy-duty variable resis-
tors, they can be used as voltage adjustors
in “B” eliminators, for obtaining “C” voltage
from “B” climinators, and as current by-
pass and current-shunt wunits, wherever a
fixed value of resistance is satisfactory.
Those resistors shown in Fig. 9, having
values from one million to ten million chms
(1 to 10 megohms), are emploved as grid
leaks in the grid circuits of vacuum-tube
detectors. They are made in these various
values for the reason that different types of
tubes require different grid-resistance values,
and different makes of receivers operate
most efficiently with different particular
values of grid resistance; irrespective of
whether it is the same value employed in a
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A group of heavy-duty resistors which are employed principally as voltage adjustors

in D.C. and A.C. “B” eliminators, but are useful also as current-by-pass and current-shunt units.

Nos. 1 and 2 employ a carbon compound as the resistance; 3 is a lavite resistance unit. The re-

sistance shown at 4 is made of carborundum; No. 5 is formed of a graphite compound which is
fused into glass.

(Courtesy of: 1, Tobe Deutschmann Co.; 2, Allen-Bradley Co.; 3. Crescent Radio Supply Co.;

y The Carborundum Co.; 5, Daven Radio Corp.

different type of receiver using the same type
of tube.

At the rear of the group shown in Fig. 9
there are two variable grid leaks, cach hav-
ing a range from approximately 4 to 10
megohms. One is of the carbon-disc com-
pression type, the other employs a graphite-
mixture-impregnated element and a non-
frictional contact. The instrument shown at
the left of Fig. 8 can also be used as a
variable grid leak, since it is variable from
practically zero to 5 megohms. These vari-
able grid leaks can be relied upon to hold
their adjustment indefinitely.

Former types of fixed resistors employed
merely strips of cardboard or similar ma-
terial impregnated with India ink and en-
closed in glass tubes. Changes in tempera-
ture or humidity altered the resistances of
the units perceptibly, as they were not pro-
tected from these influences. The new types,
employing a metal coating or graphite com-
pound and protected by glass (one type is
enclosed in a vacuum), are all practically
unaffected by moisture and external tem-
perature. They change but slightly in re-
sistance value when heated by the current
passing through them.

LIST OF BROADCAST STATIONS [N THE UNITED STATES

(Continued from page 956)

)
Radio = 32 | Radio o? 2 | Radio ? . Z | Radio 7.2
Call BROADCAST STA. rfj{. £ ;‘: Call  BROADCAST STA. SE=E Call BROADCAST STA. S HE Call  BROADCAST STA. GERlE
Letter Location 32 58 Letter Location > = & E Letter Location ER E Letter Looation X e
WKBV, Rrookville, Ind. WMCA, !Hoboken. N. J. 0.7 500 WPEP, Waukeran S . i
WKBW, Buffalo, N. Y. WMRI, Tamaica, X. Y. 5 | wre, Anaatis ey e 221 A A O Chcbatee
WKBX, Harrisburg, Pa, ... WMSG, New York, N. ¥ 500 | wpRC, Harrishurg, Pa. WSBC, Chicago, il ..
WKBY, Danville, Pa. (port.) WMVM, Newark, N. J. 500 | WPSC, State cg.]]égg_ Penna. WSBF, St Louis, Mo,
WKBZ, Ludingtcn, Mich. . WNAB, Boston, Mass. ... 100 i WQAA, Parkesburg, Pa. .... WSBT, South iend, Ind.
WKDR, !So, Kenosha, Wis. WNAC, Boston, Mass. ... 500 | wQAE, Springfield, vt WSDA| New York, N. Y.
WKIC, Lancaster, Pa. ... WNAD, Norman, Okla. . 500 | WQAM, Miami, ¥la. .. WSKC, Bay City. Mich. .’
WKRC, Cincinnati, Ohic 543, WNAL, Omaha, Nebr. ... 500 { WQAN, Scranton, Pa. WSM, Nashrille. Tenn. .
WKY. Oklahoma City, Oklu. H WNAT, Philadelphia, Pa, 500 | WQAO, !Cliffside. N WSMB, New Orleans, La.
WLAC, Nashville, Tenn. .. 4 WNAX, Yapkton, 8. Dak, . 100 1 wal, Chicaro, 111. .. WSMH, Owosso, Mich. ..
WLAL, Tulsa, Okla. ... 0 100 | WNBH, New Bedford, Mass. 250 | WRAF, Laporte, Ind. . WSMK, Davton, Ohio .. ...
WLAP,. Louisville, Ky. 5 20 | WNJ, Newark, N. J. ..... 150 | wWRAH, Providence, R. 1. WSO0E, Milwaukee, Wis, .
WLB, Minneapclis, Minn. .6 500 | WNOX, Knoxville, Tenn. . 100 | WRAK, Fscanaba, Mich. | WSRO, Hamilton, Ohio .
WLBA, St. Petershurg, Tia WNRC, Greenshoro, N. C. ;7 10| WRAL, Tthaca. N, Y. . WSSH, Doston, Mass. ..
WLBC, Muneic. Ind. . 7 WNYC, New York, N. Y. | o028 1000 | wRAM, Galesburg, T11.7 .. . WSUL, Iowa City, Towa
WLBE, Trooklyn, N. Y. .6 WOAI San Antonio, Tex. . 9153 3000 { WRAV, Yellow Springs, Ohio WSVS, Duffalo, 1
WLBL, !Stevens Point, Wi 78 750 ) WOAN, Lawrenceburg, Tenn. ...336.1 500 WRAW, Reading, Pa. .. ... WSWS, Batavia, I1L
WLBF, Kansas City, Mo. .. 25 | WOAX, ‘I'renton, N. J. 500 | WRAX, Philadelphia, Pa. . WSYR, Syracuse, N, Y
WLBH, Farmingdale, N. Y. . 30 | WOBB, Chicago, IIl. ... 5 | WRBC, Valparaiso, Ind. ... WTAB, Fall River, Mass.
WLBI, East Wenona, IIL . 5 WOC, Davenport, Iowa 5000 | WRC, Washingten, D. C. . WTAD, Carthage. IIl. ...
WLCI, Tthaca, N. Y. ... WOCB, Orlando, Fla. 301 WRCO. Raleizh, N. C. .. WTAG, Worcester, Mass.
WLIB, !Elgin, T ... WOCL, Jamestown, N. 15 | wREA, Shillington, Pa. ... 100 | WTAL, Tolede. Ohio ...
WLIT, Philadelnhia,” Ta’ WODA, Paterson, N. J. 1000 | WREG, !\Whitchaven. Tenn. . 10 | WTAM, Cleveland, Ohjo
WLS, !Crete, I1l. ... . WOI, Ames, Towa . 750 | WREO, Yansing, Mich. 500 | WTAQ, Eau Claire, Wis, .
WLSI, Edgeweod, BT WOK, !1)’<Inme\\;ncd, TiL 20000 | WwRES, Wollaston. Mass 100 | WTAR, Norfolk, Va. ........
WLTS, Chicazo, T ... WOKO. Peckskill, N. Y. 3 50 | WRHF, Washington, D. €. . 50 | WTAW, College Station,
WLW, Ifarrison, Ohio__, WOMT. DManitowoe, Wi .1 WRHM, Minneapolis, Minn. 50 | WTAX, Streator, III. ...
WLWL, New Yark, N. Y. wo00, Philadelphia, Pa. ... .2 500 | WRK, Ilamilten. Ohio . 100 | WTAZ, Lambertville. N.
WMAC, Cazenovia. N. Y. .. 100 WOOD._]'ernwoqd. Mich. 42 1000 | WRM, Trbana, TH .... 500 t WTHO, Ferndale, AMich.
WMAF. Dartmouth. Mass. 1000 1 WoaQ, Ifansas City, Mo. 8 1000 | WRMU, Richmond Hill,N. 3 100 { WTIC, Iartford, Ccun. .
WMAIK, Lockport, N. Y. 500 | WOR, Newark, N, J. .. 2 500 | wRNY. !Covtesville, N. J. 500 | WTRC, New York, N. Y.
WMAL. Washincton, D. ¢ WORD, Batavia, 1. . 3 5000 | wRR, Dallas, Texas 500 | WWAE, Tlectric Park,
WMAN, (:nlvumhus, Ohic . WOS. Jefferson City, Mo. .9 500 WRRS, Racine, Wis 10 [ WWJ, Detroit, Mich.
WHAY, S WoWo, Gt Neb. - § 1000 WRST, Ray Shore, N. ¥ 150 | WWL, New Orleans, La
, St Louis, Mo. , Fort Wayne, ) T , Bay 8 , N. Y. f D leans, La. ..
WMAZ, Macon. Ga. E WPAB.' Norfolk, v; m 9 1’88 WRVA, Richmond, Va. . 1000 WWNC, Asheville, N. C
WMBB, Chicage, 101. . 5 ! WPAK, Fargo, N. Dak. . 5.1 50 | WSAI, !Norwood, O. : 00_00 WWPR, vanmp Mich.
WMBC, Detroit, Micl, 4 100 | WPAP, Cliffsidé, N, T. '3 100 | WSAI, Grove City, Pa. 20 200 | WWRL, Woodside, N. Y,
WMBF, Miami Beach, Fla. 1.4 500  WPCC, Chicago, Ili. 3 500 | WSAN, Allentown, Pa. .. 20 100 | WWVA, Wheeling, W. Y
WMBI, Chicago, Ill. .. 288.3 500 | WPCH, New York., N 500 | WSAR, Tall Tiver, Mass.. 22 160 | 2XAD, Schenectady, N. Y.
WMC, Memphis, Tenn. .......... 499.7 500 | WPDQ, Buffalo, N. 4 50 WSAX, Chicago, Il. (port.)....268 100' 2XAF, Schenectady, N. Y.

*

n

tandard or constant frequency.
tLocation of transmitter only,
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A top view of the RADIO NEWS Batteryless Receiver. There are actually two sub-bases, as will be seen on close inspection, that in front being

the sub-base for the receiver, while the power unit is mounted at the rear. The power unit is comprised of a power transformer T2, a filter con-

denser bank CS5, two filter chokes L3 and L4, a filament (“bell-ringing”) transformer T3, two tube sockets V and V1 and three lamp sockets SC.

The receiver is composed of an antenna coil L, a radio-frequency transiormer LI, two variable condensers C and Ci, fixed filament-resistances R,
a rheostat R1, a potentiometer R2, a milliammeter MA, a grid condenser and leak R3-C4, and two A.F. transformers T and T1.

The Radio News Batterviess Receiver”

A Receiver and Power Amplifier Operating Direct from the Lamp Socket
By Mc MURDO SILVER

It is with pleasure that we have the op-
portunity of presenting to our readers a
receiver as complete and effective as the
one described in the accompanying article.
It is “batteryless’” without reservations.
The “‘A,” “B” and “C” voltages are all ob-
taincd from the light socket. Three-volt
tubes are employed for the R.F. amplifier,
the detector, and the first AF. tube. The
three filaments are connected in series and
therefore draw only 60 milliamperes. The
filament of the power-amplifier tube is fed
with ‘‘raw” "alternating current, and oper-
ates without the trace of a hum. The pow-
er unit is mounted directly behind the re-
ceiver, so that both fit into a single cab-
inet.—EDITOR.

* Rapio News Blueprint Constructional Article

W T A

Right: A panel view of
the RADIO NEWS Bat-
teryless receiver. C and
C1 are the two main tun-
ing controls. R2 is the re-
generation control and
R1, a 1200-chm rheoszat,
controls ths filament cur-
rent to the 3-volt tubes.
Below: A rear view of
the receiver unit only.
The position of the pow-
er unit, when both are
assembled, is shown in
the illustration at the top
of the page.

No. 6.

www americanradiohistorv com

IIE Rapio NEws Batteryless Receiver

consists of two units, the first being

the receiver proper and the second its

power-supply unit, designed to furnish
power for the operation of the receiver
directly from a 110-volt, 60-cycle lighting
circuit.

The receiver itself consists of one stage
of tuned-radio-frequency amplification, a re-
generative detector, and two stages of audio,
mounted upon a 7x18-inch front panel and
a 614x17-inch sub-panel.

The receiver will be seen to consist of an
antenna coil, L, to the primary of which.is
connected a switch, S, allowing the use of
either half or all of the primary in the
antenna circuit. The secondary of this coil
is tuned by a .00035-mf. variable condenser,
C, and feeds into the first (R.F. amplifier)
tube; which, in turn, feeds out into the R.F.
transformer, 1. This is especially designed,
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Left: Perspective layout and wiring of the receive
er unit of the RADIO NEWS Batteryless set.
Those wires which pass through holes in the sub-
base connect to apparatus underneath. The con-
tinuation of the wiring on the under side of the
sub-base is shown above. All of the wires that
pass through holes are numbered alike in both
Views,

On the following page are the lay-out and the
drilling directions for both sub-panels.

o o1 T

with a space-wound primary extending over
the entire length of the secondary winding;
thus providing a maximum of magnetic coup-
ling with a minimum of primary inductanck
and interwinding capacity.

REGENERATION CONTROL

The detector tube is of the conventional
grid-condenser-and-leak type. with regenera-
tion controlled by a high-resistance potentio-
meter. R2, connected across a small tickler
coil. The tickler coil has 9%4 turns and re-
generation seems easy to obtain, though it
may be necessary to increase the number of
turns to 15. The detector tube feeds into

www americanradiohistorv com
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Abovg: The perspective layout and wiring of the power unit, which is mounted directly behind the receiver. All the wires designated by num-
bers in circles pass down to the under side of the sub-base through holes: at which points they are similarly numbered, in the bo.ttom-vww below.
The numbers not in circles designate the markings on the respective parts. The wiring of the under side of the sub-base is shown below.

-
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All the necessary dimensions are given. The constructional layouts for
In all the illustrations and sketches the apparatus is similarly

2.
© R g

.3 = = = =

©

©
©

6 ( @
if © r:-:@ . © |

Below is shown the constructional layout of the panel for the receiver.

both sub-bases, as well as the drilling layouts, are given on the opposite 1Lzage.
marked.

www americanradiohistorv com


www.americanradiohistory.com

970 Radio News for February, 1927
J\ X 'A
} ! 1
) | l
! 2 i
i ol !
i ~ 1
§ ' !
oy } :ll
o |
} B ™ . o
| e i (e e >
e 4 v { ) i 3
4 1 | | |
! |
j | i
) o
fouu 2§ g
- 30
B | 3w 0 3 B
' — et
D — t‘\_
e e S — N | | i
2 | I : i L e >
_3"_4( __________________ W i SNDE'S  SE S ———— Fo s
3 T _ 3 | 4 3n _

S P AT Rl ey
F 3n _ _ 3n N 3 _ 3n -
I\:oo g T :AI' T I-——-\]m — I T :‘_ 6 Nmsu

- ™l 0o = i ™l =
%-@ i e i - i
A i K
Im\ 3/ 4 ! L o~
— 13 e ____]_Z____
e O S — e 9- >
Above: Layout and drilling details for the A O
panel of the RADIO NEWS Batteryless - g
Receiver. Quatty | NAME OF PART | orpaRT REMARKS I MANUFACTURER %
SET
the first audio transformer, T, then into a 2 |A. F. Trezs. 1 |1,14,151617,18,19,33
first ALY, -amplifier tube, through ~another 1 | Aut. Coil & Bame ] 1
audio transformer, ’Il, and out to ﬂle last 1 |R.F. Trons.2 Base With tickler 1
tlube. i Notp;‘ovmon is made for using less T o 1 |18,35,17, 2,23,29,33
tlal} Tour tubes. ] ) . ST 1w By-pass 2 |3,21,22

The first three tubes in the receiver are of |G G o 3 |2l21,22
the 199 tvpe, with filaments in series and 1 |R.F. Choke Coll 1
operatipg from the ('mtplit]?Of the power sup- | e ] Single circuit s |15,17,29
Ply' ’lhe ,1aSt tube B i the ﬁlame}lt _!)e‘ 1 Ant. Switch 5.P.D.T For long and short antenna 4 5
ing energized by a standard bell-ringing e, e 4 [5.2¢,25,29
transformer. 5 |Fixed Resis. 200 -ohms 4 |5 -

USE OF RESISTANCES 1 | Fixed Cond. 80025 mf , 3 [2,21,22
. 3 {2,21,22,23,26,2333

Across the filament of each 199 tube is 1 |Grid Leak 2 megs. v, %
connected a 200-olim fixed resistance, R, in- 4 |Sockets UX Type 1 120.23,28,29,33
tended to by-pass the plate current of the 1 |Rueostat 1200-ohms 4 15,33
receiver around the filaments of the tubes, 1 |Potentiometer 25,000-0hms 5 |23,24,30,33
for the purpose of improving audio repro- 1 |Mi1)iermeter 0-100 M.A. 6 31,32
duction. Another 200-ohm resistance, with 2 |Binding Posts Removable tops 7 |33
a center tap soldered to it, is used across the 1 |Panel 7" x 18" x 3/16" 8 [34,35
filament of the power tube, to balance out the 1 [Sub-Panel 65" x 17" x 3/16" 8 34,35
hum from the bell-ringing transformer. Still 3 |Breckets 1 | 20,35
another 200-ohm resistance, with a clip at- 2 |Dials Vernier 9 |15,17,29,36
tached to it, is used in series with the nega- -
tiv'e line fr.om the power supply, to prov1(}e FLIMINATOR
suitable grid potential for the second audio
amphﬁer'. The 1200.—ohm rheostat, RI, in R 1
series with the negative lead, is used to ad- e
= 1 Condenger Bank 1
Just the filament current of the 199 tubes to R 1
a proper value, (indicated by the 0-100 mil- - R
liammeter MA) which should be about 60 to 2 Sockete —

il : 3 | Bulb Sockets Porcelain {10 20,37
75 milliamperes for normal operation. 2 T bracket Iz
racxeis )
Three 1.0-mf. by-pass condensers, C2, are 1 | be11 Ringig Trams. 1 |15
used in the circuit at important poinfs, as will . o
7 Binding Posts 7 133

be noted. A small radio-frequency choke,
1 Sub-Pansel 8 |34,35

L2, and a by-pass condenser, C3, are con- =

nected in the detector plate circuit, their pur- 1 | Cabinet = — ——
2 Lanpe 25 watt 115 volt tungsten

pose being to isolate effectively the audio and = B SO OO

radlo sections of the receiver. 1 =i b — = =
3 Tubes 3v.6) M.K.{ 199 Type 38
THE POWER UNIT 1 Tube 5v.4 awp. Semi-power tube 33
The power-supply unit, which really is 2__ [ Rec. Tubes Full wave 13

flexible and may be used with any standard
type of receiver with 199 filaments wired in
series, is comparatively simple.

The power transformer, T2, feeds two-
213-type (rectifier) tubes, each tube having
its plates connected tovether and worlrmg
as a half-wave rectifier ; the filaments of the
two tubes are connccted in parallel. This pro-
vides for an allowable current drain of 120
milliamperes, without tube overload. In
actual operation the system will supply to
the receiver a current of about &0 milli-
amperes at a maxtmum of 157 volts, ap-
proximately.’

The first filter choke, 1.3, together with a
section of the con(lenser banl\, C5, forms a
combmatmn selective-and-“brute- force filter
using the “Clough principle.” (The mutual

(Continued on page 1004)

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

Silver-¥arshell, Tnc.

Bremer-Tully Mfg. Co.

33 General Redio Cornen

APPROXIMATE COST OF PARTS $ 105.00

% THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE. PARTS‘
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE. 5

r
2 Flectras, Inc. 18 American Trans. Co. 34" Diamond State Fibre Co, (Celoren) |
3 Polymet Mfg. Corp. 19 Ferrunti, Inc. 35 Ins.Zo. of Arerice (Ipuline)
4 Yaxley Mig. Co. 20 Benjeaudn Elec. Hig. Co. 36 Kurtz-liaseh Compuny
5 Carter Radio Company 21 Aerovox Wireless Corp. 37 Hart & Heg:men
6 Yeston Flec. Inst. Co. 22 Dubilier Radio & Com. Corp. 38 Perryiean Elac. Co
7 Visterbury Button Co. 23 pmsco Products, Inc. 39 Radid Corp. of Amcrica |
8 Formica Insulation Co. 24 H.H. Frost, Inc.

9 ¥artin Copeland Co. (T2rio) 25 Howard B. Jomes "HOTE TO SET BUILDERS:

T0 Bryant Flec. Co. 26 _A.H, Lynch, Inc. If you use alternate parts

7T Jefferson Elec. Eig. Co, 27 International Resis. Co. instead of those listed inm

12 Baker Yachi Basin Inc. 28 Alden ¥fg. Company the first column of manu- -

'3 Fritts Company 29 Pacent Elec. Company facturers, be careful to

14 Acme Apparatus Co. 30 Ceniral Radio Labs. allow for any possible

15 Samson Elec. Co. 31 Burton-Rogers difference in size from

16 Thordaersen Elec. Mfg. Co. 32 Jewell Flec. Inst. Co. those originally used in

laying out and drilling
the penel and sub-base.

E Form © 1926, E. P. Co.
L A S

www americanradiohistorv com

=


www.americanradiohistory.com

Radio News for February, 1927

A Three-Foot Roll-Type Speaker

A Reproducer Simele of Construction and With Excellent Tonal Quality

By CLYDE J. FITCH

HE loud speaker offers one of the

most interesting fields of experimenta-

tion open to the radio listener. When

we see the vast number of horn
speakers of all shapes and sizes, and also
plain cones, oval cones, eccentric cones and
roll- or book-type speakers, both free-edge
or otherwise, of various sizes and forms, we
begin to realize how enormous is the loud-
speaker field, and also to wonder if the loud-
speaker problem will ever be satisfactorily
solved. Its evolution is toward better qual-
ity of reproduction. What the final solution
will be is difficult to predict. -

The large, three-foot-cone type of loud
speaker has proven itself so excellent, as
far as quality of reproduction is concerned,
that by analogy why should not a large roll-
type speaker prove superior to the smaller
ones®  (And the small ones are very good.)
With this in mind, a large roll speaker was
built, with the parts designed for a three-

§ /~ FOLDED SHEET

CORD

B 9%, -8rass strip

DRIVE ROD
~—— ON UNIT

JUSRUSI & -0

FOLDON
L LINE

2

i

F1G. 4

R

Details of construction for the roll-type speak-

er. At the upper left are data for preparing

the metal strip that is attached to the dia-
phragm.

foot cone speaker. The roll speaker, shown
in the accompanying illustrations, was found
surprisingly simple to make. Only a few
minutes were required to assemble it; it was
then directly compared with a three-foot
cone, using a resistance-coupled set. Whether
the roll is superior to the cone, is difficult to
determine. It is slightly higher in pitch than
the cone and it certainly gives excellent re-
production. It is a matter of personal
opinion which is the better speaker; many
who heard the roll speaker prefer it to the
cone, and vice versa. The type of set used
with this speaker must also be taken into
consideration when tests are being made.

CONSTRUCTION OF SPEAKER

The construction of the speaker is so ut-
. terly simple that it requires little comment
here. First a frame of three sticks was built,

as shown in the various illustrations, Fig. 4
giving the dimensions. Be sure to use a heavy,
hard wood, such as oak; because, the more
weight added to the unit, the better will be
the results. Remember that, on these large
speakers, the vibrating member or diaphragm
weighs as much as the unit; and unless
weight is added to the unit, the dia-
phragm will remain stationary and the
unit will vibrate.

The roll, or rather double roll, is
made from one sheet
of 38 x 38-inch
speaker cone material.
The sheet is folded
once through the cen-
ter, across the grain,
as shown in Fig. 4.
(This material is usu-
ally supplied in rolls,
with the grain running
lengthwise with the
roll.) Before folding,
draw a line through
the center with a
straight edge. Now
using the straight edge
and a sharp pointed
tool, go over this line,
making an indentation
in the paper. The
sheet may now be
folded along this line
without fear of crushing.

Next we require a thin piece of brass cut
out and drilled as shown in Fig. 4A. This
is fastened to the threaded drive rod of the
unit, bent up around the outside nut, and
clamped upon the center of the folded edge
of the sheet with a small nut and screw, as
shown at B. Before clamping this piece to
the sheet, mount the unit on the center of
the wooden frame with wood screws.

With the unit in place and the folded
sheet attached to it, procure a few thumb
tacks; bend the sheet over to the sides of
the frame and securely attach it with the
tacks. If desired, a gold braid may be
placed along the sides to improve the ap-
pearance. The addition of a cord to hang the
instrument to the picture moulding com-
pletes the assembly, Although called a
three-foot roll, the speaker in fact is 38
inches long and 28 inches wide. -

A loud speaker of this type lends itself
ddmirably to decoration in a style harmoni-
out with its surroundings. In contrast to the
neutral tint of the diaphragm paper, braid
trimmings may be used in brighter colors,
agreeing with the other furnishings and the
general scheme of the room in which it is
hung.

In selecting the parts for this speaker be
sure to procure a good cone unit, preferably
a direct-drive one; in other words, one that
has no mechanical reducing levers for reduc-
ing the motion applied to the cone. The one
used in the writer's experiments was not a
balanced unit, and could therefore be directly
connected in the plate circuit of the output
power tube of the set, without the use of an
output transformer or choke coil and con-

On the left is the end
view of the speaker,
showing the manner in
which the unit is mount-
ed. No. 1 in both views
is this unit and No. 2 is
the point where the unit’s
drive rod is attached to
the paper diaphragm. On
the right, rear view of
the speaker.

Pliotos by courtesy Eun-
gineers’ Service Co.
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denser system. A type 112, 171, or 210 power
tube may be used in this manner without
fear of damaging the unit.

THEORY OF OPERATION

The theory of operation of the large roll
speaker is somewhat similar to that of the
cone speaker. In order to obtain faithful re-
production of the low tones, such as are
produced by the bass viol, it is necessary to
move a large volume of air. This requires a
large, light, and strong diaphragm, the larger
the better, up to a certain point where the
lowest musical tones are reproduced. A sheet
of paper may be large and of light weight;

(Continued on page 1030)
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HE man who is interested
E chiefly in radio broadcast re-
i ception will be glad to be informed
E

Euumnmmnn" NETTTITICI AR L

about this receiver, for it will give
excellent results on stations up to
one thousand miles; as for the
“ham,” it will appeal to him also,
because of the fact that the coils
are interchangeable and the set may
be tuned as low as 20 meters. For
the experimenter, who wants to lis-
ten to broadcasts that are not in the
200-550 meter band (among these
being KDKA, Pittsburgh, working
on 63.6 meters, and 2XAD and
2XAF at Schenectady, operating on
22.6-26.2 and 32.8 meters respec-
tively, all three of which have regu-
lar programs) and who likes to
listen to ‘“code” once in a while,
here is just the set for which he has
been waiting.

This receiver uses but three tubes
—a regenerative detector and two
stages of transformer-coupled
audio-frequency  amplification —
and has only two tuning controls.
Most of the wiring is under the
sub-panel; and, if the plans given
here are used as guides, it will be a
relatively simple matter to con-
struct the outfit.

—EDITOR.

N the days when radio broadcasting was
only a curiosity, not an established in-
dustry such as it is today, the majority
of the circuits used by radio enthusiasts

had incorporated in them some form of re-
generation.  There were as many different
phases of this type of circuit as there were
people to build them. Or at least it seemed
that way, for everyone with whom you talk-
ed in those days had “something new that
could not be beat.”

In a great many receivers of the present
day this same true and tried regencrative
principle appears, with several modifications,
however. Since the days mentioned above,
tuned-radio-frequency circuits have come into
vogue, and in these regeneration sometimes
plays a prominent rdle. There are many
people who can not forget the excellent ser-
vice which the old three-circuit tuner gave

The Universal Pilotone Receiver*

A Set That Tunes from 20 to 550 Meters, Using Plué-ln Coils

By JOSEPH RILEY

©

Looking down on the sub-panel.

Radio News for February, 1927

G

C is the tuning condenser; M, the coil mounting; V, V1, and

V2 are the detector and two A.F. tubes; C2 and R, grid condenser and leak respectively.

them, and there are many who wogld like to
become better acquainted with it; there-
fore—this receiver.

This is a detail drawing for constructing the
antenna coil, L. This inductance is mounted
on the bakelite post shown in the drawing of
the mounting on page §75. The slot shown
here, in the bottom view of this coil, is placed
in the screw and clamped in position by the
nut, as can be seen from the illustration
5 below.

A rear view of the receiver,
A.F. transformers;

® Rap10 News Blueprint Article No. 7.

C1 is the condenser controlling regeneration; T and T1 are the
R1 and R2, rheostats; P is the pilot light, and L and L1, the “wound-on-
air”’ inductances, are the antenna coil, and secondary with fixed tickler, respectively.

www americanradiohistorv com

THE CIRCUIT
By a glance at the circuit diagram of the
set it will be scen that there is a regenerative
detector, V, the output of which feeds into
two stages of transformer-coupled audio-fre-
quency amplification. This eircuit doubtless
is an old story to many radio fans; but like

most old stories, one likes to hear them .

again and again.

Even those of you who are familiar with
regencrative sets will find something of
interest in this receiver. In the first place,
instead of using a variable condenser in the
primary circuit, this receiver has a semi-
aperiodic antenna circuit. (See L in the
schematic diagram.) Usually there has been
a condenser that could be placed either in
eries or parallel with the primary inductance,
by means of a switch, thus changing the
wavelength range of the set. This extra con-
denser has been eliminated in the set shown,
with the consequent reduction in the number
of tuning controls from three to two.

In the old-time regenerative set there was
the adjustment of the tickler eoil to be con-
sidered; and this was a very important fac-
tor if one desired first-class reception. This
variation of the tickler coil with respect to
the secondary controlled the regeneration in
the set and was effected by a separate con-
trol on the front of the panel. This adjust-
ment of the tickler is eliminated in the re-
ceiver described here, as the tickler is wound
on the same form as the secondary. Re-
generation is controlled by the seventeen-
plate variable condenser, Cl1. Thus we have
only two controls, the other being the vari-
able condenser, C, which tunes the set.

Instead of automatic filament controls,
which are generally found in the present-
day receivers, there are two rheostats, one
controlling the filament of the detector tube
and the second those of the two audio-ampli-
fier tubes, thus acting as a volume control.

SHORT-WAVE EFFICIENCY

It will be noticed from the illustrations
that the inductance, L, is so arranged that
its inductive relationship with the secondary
inductance, L1, can be varied if it is moved
back and forth in the slot mounting ; the pro-
per coupling may thus be obtained. It is
only necessary to make this setting once for
each set of coils; i.e., if a change is made
from the coils used for receiving the broad-
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The wiring on the upper side of the sub-panel. The numbers in circles designate the connecting wires and the numbers not enclosed indicate holes

through the sub-panel, through which the connecting wires pass.

cast stations to those made for the very
short waves, it will be necessary then to

determine the exact coupling.
Once this is found, no further
adjustment is needed.

The scven-plate variable con-
denser, C, shunted across the
secondary, L1, is used in prefer-
ence to one of higher capacity;
because this set was designed to
operate at highest efficiency on
the shorter wavelengths and if
a larger condenser had been
used the over-all ~ efficiency
would have been materially de-
creased. This capacity, although
smaller than that customarily
used on a broadcast receiver,
will operate with very good re-
sults on the wavelengths be-
tween 200 and 550 meters.

The inductances used in this
receiver are solenoids which
are wound practically on air.

The only semblance of a form is a very thin
base of tough celluloid in which the spaced
turns of wire are embedded. This coil is

On the lid of the receiver are shown the L1
coils, (the secondary and tickler). The sym-
indicating the different controls corres-
pond to those of the other illustrations.

bols

placed on a mounting, which has tips ‘for
making contact with the tip jacks built into

3,

4

o

the bakelite strips, M, which can be seen in
illustrations. This type of inductance

will be found to be very effi-
cient for short-wave work and
equally good for the longer
broadcast wavelengths.

It will be found that this
type of coil is but little more
difficult to construct, if a little
care is used, than the more gon-
ventional type wound upon tub-
ing. There is also the advan-
tage, especially important at the
shortest wavelengths, that the
losses inherent in the air-
wound coil are very much less
than when the wire is in con-
tact with a continuous tube
form. A simple method of
construction is explained on the
next page.

All the coils are 3 inches in
diameter. The primary coil, L,
is mounted on the variable

mounting so that its coupling in relation to
the secondary can be adjusted. It consists
of 8 to 10 turns of No. 18 S.C.C. wire.

N t%“‘{l/

The wiring beneath the sub-panel. 8, is the filament switch; J and J1 are the jacks. The wires here shown correspond in numbering to the wires
shown in the drawing at the top of the page.
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The plug-in coils, Nos. 1, 2, 3, are wound
with the same size wire and the coil No.

4 is wound with No. 24 D.S.C. wire. All

these are space-wound.

Plug- Space

In  Turns between

Coil See- Turns  Sec. and Wavelength

No. ondary Tickler Tickler . Range
1 6 3 1 turn 18- 58 meters
2 13 4 to 3 1 turn 37-104 meters
3 36 5to6 1 turn 85-220 meters
4 80 11 to 13 6 turns  226-550 meters

There are two contacts on the primary
coil mounting and on the other coils there
are four, two each for the secondary and
tickler, which are, of course, wound on the
same celluloid form.

These coils may be wound either “on air”
or upon the usual tube of insulating material.
By reference to the sketches showing the
method of mounting these inductances, it
may be observed that the only difference in
the mounting, if the latter method is em-
ployed, is that the screws holding the cross
strip will have to be long enough to al-
low for the thickness of the wall of the
tubing.

If it is desired to wind the coils as they

TICKLER
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The schematic wiring diagram of the Pilotone three-tube regenerative receiver.

The symbols

are the same as those on the other illustrations designating the parts.

At the left are the con-
structional details for the
secondary and tickler in-
ductances, which are
wound on the same form,
The mounting consists of
three strips of bakelite,
the sizes being indicated,
and four phone tips,
which fit into jacks, as
shown on the opposite
page. These phone tips
are mounted in the 3/16-
inch strip. After the coil
has been wound, it is
clamped between the two
strips, the ends Dbeing
brought to the lugs as
shown. If the coils are
wound on Insulating
forms, then the screws
clamping the strips must
be 1 inch long.

are shown in the illustrations, the following
method may be used: on a cardboard tube,
just a little under 3 inches in diameter, wind
several thicknesses of waxed paper. Over
this paper are wound the correct number of

turns of wire, which is temporarily fastened
to the cardboard tubing at the end. When
the wire has been wound, the coil is painted
with thick collodion, which may be purchased
at any drug store. After this has thoroughly

dried the waxed paper is carefully pulled out
from under the wire. As the cardboard tube
is smaller than the winding the latter may
be easily slipped off and will be found to be
a tough, serviceable coil.

The 201A type of vacuum tube is used in
each of the three sockets. For the audio-fre-
quency amplifier tubes, V1 and V2, it will be
seen on inspection of the schematic wiring
diagram, there is provided a pair of con~
nections for the “C” battery; this, in the
case of 201A tubes, will be 474 volts. Jacks
are installed in the output circuit of each
of the amplifier tubes.

The connecting leads are not soldered to
the various picces of apparatus, but supplied
with lugs which are fastened to the in-
strunients by bolts and nuts. This is a very
handy idea for the experimenter, for it is
a simple matter to change the circuit any
time or to make corrections, if they are
necessary.

There are many variations of the simple
regenerative circuit: and work with them
will be full of interest for the enterprising
constructor. This set has been especially
devised to make the task easy.

The arrangement of the apparatus on the
panel and on the sub-panel is clearly shown
in the accompanying diagrams, in which full
dimensions are given.

TUNING

In the tuning of this receiver, contrary to
most expectations, it will be found that the
two dials do not keep “in step” with each

Note:- All screw holes%s" ]
Large holes where |
wires:pass through-3 i
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The arrangement of the apparatus on the sub-panel. The holes in the sub-panel can be located by placing the

centers for drill