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Wherever There Are
Ears To Hear~.

There’s a Tower Speaker or Headset tc fit
every taste, every pocketbook.

The Meistersinger Speakers, the Scientific
Speaker and the famous Tower Phono-
graph Attachment are equipped with the
wonderful new double diaphragm — the
greatest single contribution to sound re-
production since Bell invented the tele-

phone receiver. These Tower Units re-
create all the instruments of the orchestra,
—as well as choral singing and the spoken
word—in their original, living vividness
with full resonance, color and shading. Be-
fore you buy—Hear a Tower Speaker.

On Sale by Good Dealers
From Coast to Coast

TOWER MFG. CORPORATION
BOSTON, MASS.

ATEST SPEAKER VALUES

- WorLD's GR
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The Newest
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Achievements of

POWEL CROSLEY Jr.

Industrialist—Pioneer Radio Builder—Master of Mass Production

Four Entirely New 4- and 5-tube
Radio Sets—Also the Crescendon

Never before has Crosley engineering and
manufacturing genius been so brilliantly dem-
onstrated as in this group of new Crosley sets.

Here, at prices so low as to be literally revolu-
tionary, are three 5-tube sets and one 4-tube set
—entirely new in principle, design, circuit,
and appearance—entirely unique in the results
they give on distant and local stations—en-
tirely unprecedented in the values they now
introduce.

On two of these sets is offered the Crescendon,
anew and exclusive Crosley feature—an extra
volume control by which average incoming
signals can be built up or modified in a manner
nothing short of amazing. Introduced on the
new 4-29 and 5-38, the Crescendon principle
makes its first appearance in the low price
field, its use having hitherto been restricted to
one set costing several times as much.

Crosley manufactures radio receiving s
1

Particular emphasis is directed to the new
Crosley RFL receiving sets that utilize an en-
tirely new and patented circuit which provides
true cascade amplification and closely ap-
proaches the theoretical maximum of efficiency
per tube. Non-oscillating at any frequency
and absolutely non-radiating, the RFL Cros-
leys are specifically recommended for use in
congested areas and for satisfactory perform-
ance in the hands of inexperienced operators.

In addition to their truly marvelous selectivity,
sensitivity, and purity of tone, these new Cros-
leys have been given a new order of beauty that
cannot help but win the highest admiration.

‘We do more than urge you to go to the near-
est Crosley dealer for a demonstration! We

ask you to go prepared for the most startling
revelation in radio ever announced in the en-
tire history of the industry—and predict that
your expectations will be more than satisfied !

ich are licensed wnder Armstrong U, S.

Faten No: 1,113,145, or wnder patens opphicanons of Rag eyaunder, drmsrong U, S,

THE CROSLEY RADIO CORPORATION, CINCINNATI, OHIO

Ovwning ant Operating WLW first remote control super-power broadeasting station in America

The Crosley 4-tube—4-29
in which the Crescendon is
equivalent o one or more
additional tubes of tuned
amplification

Set-
the Crescendon

The Crosley—RFL-60

The Crosley—RFL

et 20 marvelous i piciy and sped in tuning,
e e i G il e
T e bty ends

. $75

ard of comparison lenged at twice the pric

West of the Rocky Mountains all prices as published are 10% higher
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No choicer group of radio
products has ever been em-
bodied in a single radio re-
ceiver. Not only are these
manufacturers nationally
known and accepted as the
Ieaders in radio design and
construction, but they have
developed for the Silver-
Cockaday receiver several
new features which will create
a new standard in reception
throughout the radio world.

Contributing Manufacturers:
Belden Mfg. Co.

§-C Wiring Harness
Central Radio Laboratories
Centralab Resistance
Polymet Mfg. Corporation
Fixed Condensers, Leak
and Leak Clips
Silver-Marshall, Inc.
Variable Condensers, Coil Soc-

kets, Coils, Tube Sockets, Ver-
wier Dial, Mounting Brackets

1245

Four Tube Receiver

Here is a new radio receiver sensation in which are combined the genius

of McMurdo Silver and Laurence M. Cockaday—than whom there are

110 others more prominent nor more favorably known in radio receiver

design today. Here is a receiver for the home builder that will represent

for several seasons to come a far greater dollar for dollar value than any
desi; il d ook. Read

the following
Startling New Features
SINGLE CONTROL—But one tuning or station selector control.
SELECTIVITY— In a residential district of New York City, within a few hundred
wds of powerful stations, thirty-five stations were heard between 9 and 10 p.m.
on the luad:é_p:aker. KFl, in Los Angeles, was heard with ample volume to fill
two rooms. Tests in Chicago brought in either coast with ample speaker volume,
and indicated that a consistent range of 1,000 to 2,500 miles might be expected,
QUALITY—Two new-type Thordarson power amplifying transformers possess-
inga dstic over the ange of ,000 cycles,
give 2 quality of reproduction so perfect that com.
‘parison_ by the best trained human ear with other
iets il eveat

y supe pe-

'VOLUME—Inall cases the volume will excecd that

obtainable from other four-tube receivers, and in

ractically all cases equal or exceed that obtainable
Bom sandard fve and six tabe receivers.

o

UNLIMITED WAVELENGTHRANGE- Thsoush e DD,
Solimed: Y 1o the
SPIRING AND ASSEMBLY:All wiine i crieding s Silver-Cockaday
E:}i%?&?fﬁhiﬁﬂi&?;ﬁ'ﬁ& yehebide, Only 5y

2nda it of pliees necessary to assean
Sctin Jess ha two houss, g

K £ P i
S0 Begerd otk s Sy e Wi ot -
Siord: e seecan bebuiiat s xtemaly o o, Foll 4o,
Walnart Electric & Mg. ot enipion GF e Schves il B published i the Mrch e e
[Continental Fibre Co.} Getthe band boolcat yousneseseadio Deles o cli the - T
Drilled and Processed Front Pasel coupasnd send vith £ s TODAY. Adies Concrehan g
and Drilled Sub-Panel The S-C Merchandising e 110S. Wabash cAvenue - Chicago
Yaxley Mfg. Co. Committee = Gendlemen: Plesse find enclosed 2. for which
fsl e 110S.WabashAve, , = i &
Rheostat, Jacks, Chicago . o =
T NAME. e L 5
- =

ADDRES! -
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RADIO NEWS READERS BUREAU

Time and Postage Saver

N every issue of RADIO NEWS
I you undoubtedly sec numcrous
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 man-
ufacturers, on the coupon below and
mail it to us.

TEAR ALONG THIS LINE __

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 product in
the special section of the coupon below.

READERS’ SERVICE BUREAU,

RN-32

Experimenter Publishing Co., Inc,, 53 Park Place, New York, N. Y.

the firms listed below that I would like to receive detailed information on their product as
- issue of RADIO NEWS.

&~ DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS

NAME

ADDRE!
(Street — City — State)

16iCamiogre

List here specific aticle on
which y literature.

NAME

from a whose does not appear in this month’s issue.

Use this space if you desire i

ADDRES!
(Street — City — State)

Your name

Dealer’s name

Your address ...

O" gatsde™ ciy

- | His address

State. City. State.
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'Jhe circuit thaf has won the

Nationwide Approval
of Set~Builders

Get this Boo/r/ei

Ask your local dealer for free
booklet ~containing diagrams, tem-
plates, and complete instructions for
the building of the “UNIVERSAL".
If he is unable to supply the neces-
sary information and instruments
write to Dept. “UNIVERSAL,” Gen-
eral Radio Company, Cambridge 39,
Mass.

i3]

e RADIO BROADCAST

INIVERSAL

FOUR TUBE RECEIVER

The “UNIVERSAL” was designed by Arthur H.
Lynch, editor of Radio Broadcast. It has been chosen
as the one outstanding circuit which would meet the
most rigid requirements of amateur set-builders from
a standpoint of performance, simplicity and economy
of construction and operation.

This circuit has been ta!cd under a wide vnnexy
of receiving d by
tryouts with l)l'\LI’ receivers of crcdlnhlL
performance and has proven well worthy of
its name “UNIVERSAL”.

To the set-builder who expects real results
from hi «,! and wants advance assurance
that he v det them we recommend the

NIVE! RbAL" as the circuit to build.

GENERAL RADIO Co

Cambridge, Mass.
U.S. A

RAL RADIO

INSTRUMENTS
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A triple condenser mounted on com-

montehai for one gl control

with the pre: which made Pilot
aramount s World's Largest Parts

Produce

andt 0 tole O S )

EUTROGRAD”
Midget Compensating Condenser

“Takes up” variations in coils, etc. =
Especially important where uni-contol
is employed, resulting in balanced Stab-
ilized circuit. One-hole mounting.

PILOT ELECTRIC M‘FGB

PILOT’S
NEW CAPACIGRAD

“Velvet Feel”

ings give that “velvet feel”—free from
chatter. CAPACIGRADS cost no more
than ordinary condensers because pro-
duced by the World’s Largest Parts
Producer.

ASK for
and GET

PILOT

PARTS
Volume pxoduchon
cuts the ¢
Labomiuw mnhol

accuxacy
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PIONEERS —BUILDERS OF
RADIO PARTS FOR I8 YEARS.

PILOT JACK

/

Special connecting lugs abolish solder-
ing, and the sturdy frame helps supporc
sub-panel, which is easily attached with
screws through three holes provided for
that purpose.

PILOT RHEOSTAT !

“job” in genuine Bakelite, made by the
World's Greatest Parts Manufacturer.

SELIRALLY

|
|
B o \ ‘, ‘
i The Solid Bakelite Knob is adjustable |
~~UNIVERSAL SOCKET | for any panel thickness! ~Slider buile
Uva lubzankhcld.“lglmng | { as unit assembly, tructed with
= and fw all ¢ X tubes_ [both ) characteristic Pilot precision in all
Storage and Dry C standard resistances.  [Also made in
e R Potentiometers]. ‘Wil brighten-up the
T pbaterer tubes you plesse, Gentiate | face ofany sed
— 8 N

CO.INC. grboriu~Ny



The Pacent
TRUE
Straight Line
Frequency
Condenser

Radio News for March, 1926

“—the nicest working straight-
line affair I have encountered’’

Engineering
Reasons:

1—True Straight - Line
Frequency
2—Negligible losses
3—Perfect insulation.
Isolantite  properly
place
4—All metal parts except
shaft are brass
5—Plate of special brass,
rigidly soldered
6—Rigid channel frame
construction
7—Permanent plate align-
ment
8—Extra tic bars
9—Oversize, dust proof,
uni-bearing
10—Positive cffective, en-
closed stop
11—Provision for both one
nd three hole mount-
ing
12—Design provides for
uni-control,  tandem
mounting
13—Distinctive, compact,
and sturdy

The above testimonial is taken word for word from an un-
solicited letter we have received from a prominent and well known

adio Pioneer.

Yet this is but one of the many striking testimonials we have
received from all sources.

Part by part—from start to finish—this PACENT Condenser
is built for TRUE straight-line fi keshift or a
left over part is used in the entire construction. Everything is
new.

You will wax enthusiastic over this distinct engineering achieve-
ment. It will give you not only wider dial separation of stations,
but more stations, ecasier tuning an ‘mechanical trouble.
That is what you want, that is what you can expect.

Get a set from your dealer today, or if he cannot supply you
write us direct and we will send you a set at once from our stock
onhand. Accept no substitute.

Cat. No. 251-B, 17 Plates, Min. 12 mmf. Max. 350 mmf. Ratio 3 to 1.
PRICE $3.50

Cat. No. 251-C, 23 Plates, Min. 14 mmf. Max. 500 mmf. Ratio 3 to 1.
PRICE $4.50

PRICES ON OTHER CAPACITIES ON REQUEST

Pacent Electric Company, Inc.

91 SEVENTH AVENUE, NEW YORK CITY

Washington San Francieco Philadelphia Jacksonville
linneapolis Chicago t. Louis Pittsburgh
Boston Birmingham Buffalo etroit
Canadian Licensees: White Radio Limited, Hamilton, Ont.
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Get into the great new Big-Pay
Industry—Radio. If you're earn-
ing a penny less than $50 a week,
clip c Send for AMAZ
ING FREE BOOK.
d draw down big money for the easi
most fascinating work in the world, Positions
Thorough e
ed for Radio Experts
nity. Short hours. BIG
PAY. Free book gives all the facts.
Astonishing opportunities—thousands of
them! Every day N. R. L. trained men
are taking good places in the Radio field. Free book
tells all about their success. Send for it now!

LEARN QUICKLY AND EASILY
AT HOME

Operates WMAQ
‘Accepted a position_ with

Chicago Daily News—Station
| WAEKD. '3ty income practi-
ally doubled thanks o' your

Master Radio Engineers will show you how to qualify
quickly and easily at home, for Radio’s fine jobs. We

guarantee to train you successfully. Lack of experi-

ence no drawback—common schooling all you need.

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

Instruments Given Famous Training That

Course “Pays for Itself”
traments shown hieee | Spare time earnings are easy

“dents fof practice work while | in Radio. - Increase your in-

s Kiunacr, Chicay

U
FFER. Manyo famous practical training
: e that pays its own way.

limited time only.

RICH F
it this

great field . % ! (T L —
and how we - 0
prepare you BIRE

e B MAIL THIS NOW
can do_what others have

done. GET THIS BOOK. \\
Send Coupon NATIONAL RADIO INSTITUTE
Send coupon today for ept. )
special limited offer, Washington, D. C.

ing all instruments—you'll get T ¢ s
ol by e D ithout obigating me in any way, send me your free hook,
i ne by o el “Rich Rewards 1 Radio. and ail information sbout your

National Radio ome-study Radio course.
Institute
CW1, Washingte

practieal,

Name ....o.

Address ...

ORIGINATORS OF RADIO HOME~STUDY TRAININ(

- State....

Town...
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or Volume, Selectivity, 1
//ong Distance if's unsurpassed=Tind it betrer
than 200 Sets™-“All you claim-and more”

took 27in. lons.

Get Amazing 0ﬁer Qhe%wewﬁl New

Gumrnteed Teted and Aoproned
o o&& e
Highte Kathorices
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o D S e T Tt el T | W tion
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of tone, power and loud speaker volume of this famou
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required—
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ol of s horiien Resserber, i, that ench Miras comes compatey i, trorughiy

and flly i by the gren M west Rndio Corporaion—one o Armerc's oldet. e

ost successful makers of quality sets

WoRTH DAYOTA HEARS COAST
TShE ot

“auarsa 3300 s
BRANIREE St —
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SYLUAN HARRIS, M::'nazlng %‘Hl‘tsg,re T

EDITORIAL AND GENERAL OFFICES, 53 PARK PLACE, NEW YORK
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IS THERE MONEY [N

RADIO INVENTIONS?

By HUGO GERNSBACK

« HO makes the money in radio today?” is the question
that iy asked most frequently. When, in 1922, the real

o oo wes fatnched, everybody, as it scemed, with

o spare, jumped into’the radio business.

Most of those who did. S peotatly reacid i step, on aecount
of their inexperience in either ‘matters, busin or
Dot

Speaking generally, it may be said that whatever real money is
made today m raio is madc by a number of set manufacturers and
manufacturers of certs rts.  There arc, of course, others cort-
Hectod with the. radio industry who are prospering as well, but the
types mentioned seem to comprise the bulk of the successful ones.
every set manufacturer s prosperots. Quite the contrary.
Many are not; and those who are nof, may trace their failure to
first Tuck of capital, “and second, Tack of knowledge of the business
itsel, o

The md\MV) has now settled: down to such a degree that we need
not expect any revolutionary adio imventions for some time (o,
Just the same, the future radio histo ill be impressed with the
L e o ear has.brought about what may be termed “silent
revolutions”; not at all conspicuous immediately, but working on
gradually, nevertheless. To appreciate this, all you hage to do is
fo compare a 1926 radio set with one as late as 1924, You will be
struck immediately with the number of vital changes, if you observe
it closely

For instance, in 1924 the straight-ine frequency condenser was
never heard of, We were still using the straight-line wave-length
condenser. _Of the vernier dial, now so sopular, people.had only
the vaguest notion. Now 2t Uhe ‘present-day sets and rotice
the sient revolution that has taken place. all of the new sets
have straight-line frequency condensers and many are equipped with
vernier dials, To be sure, these improvements are fof it al; they
do oot affect the entire operation of the set. A set without a vernier

fal and without a straight-line ‘frequency condenser, may yet be ar

cllent set; and there are hundreds of thousands of these being

operated every day right y their owner.

But there must be good ard sufficient reasons for using straight-
fine frequency condensers and vernier dials, otherwise the manu-

Facturers would not adopt them. This brings us fo the question, Is
there money in radio inventions

Adter scanming the field and making investigations, T find that the
answer must e afirmative. There is, indeed, a tremendous
amount of mone) e i radio. invertions, of shall we cal
it “radio improvements”? For instance, I find that within the last

cnth: consic \lcrab\) over two million itr:n;:hl line frequency
condensers were ma\\u(acm'ul by a number of concerns. This
does not represent all of the manufacturers; fnd the total output
must be considerably hIgImr. n fact, there is very little demand for
the old type condenser right now, and certain of sich types could not
be given away.

Ii it h.xd hcen possible for some one to p:\‘cm the str'\vghl line.
nser, he would have made a fortune out of this idea
oo™ fortunately, or perhaps fortunately for the o industy,
{he principle of the straight-Jine frequency condenser was not so new
that a patent could be granted; so the entire industry e in
beneits, As soon as one ‘manufacturer started to make this type

condenser, and realized its value, all of them followed suit, and
bractically all of them have reaped @ harvest on this comparatively
simple idea.

Exactly the same thing may be said of the vernier dial.

cight m

frequent

Here is a

close parallel to the condenser just mentioned, and “mk the first
vernier dial, manuiactured by a Chicago concern, was

patent, for e R et
clements. e o Shisin 4 baste pmient on B e

o the minute it was seen that hers was a valuable thing, dozens
of other.radiomanafacturers staried to make vernier di
successiul in marketing their prodcts.
< is one manufacturcr in the East who has already manufac-
tured close to half a million of these dials; A il
of others, is also reaping a harvest from this simple invention.

The vernier dial and the straight-line frequency condenser are two

llent examples to show prospective inventors or designers that,

given a meritorious radio idea, and provided it is worked o

factorly, @ good-sized fortune can he made from such s

The important thing to remenber is that the device in question must
g that existing devices do not do, or must improve

e

£ T may make a broad statement, T would put down as an axiom
that_anything making for better radio reception will be welcomed
radio idsiry and, providing it can be ctured cheaply
and cconomically, will bring its originator a good-sized fortune, also
aranting that ha has business ability.

many

Fuirther, the designer and inventor should always be sure to know
the tendency of the times. adio parts marafacturers have
found out to their sorrow that it is a most expensive thing not to
keep up with the t the demand
for crystal detector receiving sefs was tremendous was more

lemand than it was possible for the manufacturers to meet.
sl wth the agpesraic of the st poplar vicuum tube set,
demand for crystal sets fell off, and is today at s lowest ebb. It is
doubted whether the crystal set can come back. Within a few
mo ha the demznd decreased sharply, due to the appearance of
the sets. Several large manufacturers lost fortunes because
e tendency of popular demand, bt mmmutcd
themselves for huge amounts of parts going into crystal se;

il have these pasts on hand, if they did mot sell them for : e

The inventor who is dreaming of fortues in an improved crystal
T iver is, therefore, on the wrong track. e may make the m
wonderful crystal receiver imaginable, and he may g
in the world on such a receiver. \he chances are, ho\»e\cr (ln& he
will not reap a fortune on it, simply because the present tendency is
against crystal r:cmv:rs, and while, of course, there are still some
being manufactured, in goodly quammcw the demand is on the
decline. The same may be saic a host of other clever inventions
ocwhioh 1t would ot eved Bay W fake ut & peiest

My desk is a clearing house for many h\mll'erh o{ new ideas, and

The

ing. The misguided inventors and would-be inventors, however, fail
in every instance to notice that no one is using switchpoints_ today.
e o are novw i Switches 1 i switchpoints
are requmd7 Tt is true that in 1921 and 1922 there were actually
carloads of switchpoints sold. But even most of the radio stores to.
day do not carry switchpoints any more, for the simple reason that
there is no demand for them.
There is money in radio inventions, if you can hit upon something

for which there is a crying demand, and something that will ke
for better radio reception.

Me. Fugo Gernsback speaks every Monday night at 9 P. M
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‘from Station WRNY on various radio and scientific subjects.
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MR. DAVID SARNOFF

LTHOUGH radio,

in all
branches, ade

its many
phenomenal

e

the future of this most popul
phase of scicice conlronts some problems
that must be overcome if further steps for-
ward are to be made, i males lile difir-
ence with which ty ceiver a broad-

of
e

cast progri ja d; th
me be perceived in the

flaws that can

ncu)r jon,
£ 8 It e Mhome chat e Sl empete

are. chiely mterested admitted that
Stk e o i it e e
human control, such as the contingal changes
in_atmospheric conditions; but there are
many other problem: en in
connection with man-m: Tt is
admitted that
programs on the ait

ave reached a very

high deseetof ne fecion: but even i this
ph: adio, according of the
b e

of room for improvement,

The average radio fan is more concerned

with the problems that aced in
counu\um with apparatus for recelving pro-
ams. In every section of the country to-
day, engineers axe trying 1o fiad some way
to make reproduction reach -the acme of
pericction.  Radio and audio . frequency

DR. LEE DE FOREST

By G. C. B. ROWE

Every person, who is at all interested in the radio industry and broadcasting of today, is most
certainly deeply interested in the problems of the future.
by men who are recognized as leaders in radio should be read by every radio enthusiast.

transformers are getting their share of the
attention; for in these instraments origi-

great amount of the distortion that
T Teard i e Told wper | Thes, too,
he loud speakers themselves, although they
have been vastly improved in the last
stil have a long period of dc\dommm m
go_ through before the engineer can lean
back in his chair and say, “There's no bet-
ter possible”

Being naturally deeply interested in these
vital_problems the

that_aff hole radio
public; Rabio News has inter A
who are recognized as leaders in the world
of radio.

GREATER BROADCAST POSSIBILITIES
Mr. David Sarnoff, the vice-president of
one of the largest radio corporations in the
world, the Radio Corporation of America,
said
“No matter what new developments i the
manufacturing or_sellin radio may
demand our attention e
there still remains the perennial problem of
improving broadcasting, and making it Avals
able to an ever-increasing number of people.
reat advances have been made during
the past year, and we may confidently expect
even greater developments in 1926. ‘Already
there are ‘on the air’ two super-power broad-
cast stations reaching out fo possibly hun-
dreds of thousands of additional homes. The
world's greatest artists arc being made
available to the broadcast listener. New de-
»L!apmu)h have raised the standard of loud
erformance o unbelievable levels
s e being manufa which
are more cfficient and more ecor And
et e S o
steps as mere indications of future growth.”
PERFECTING THE WAVE THEORY
It is patural that the interview with Dr,
E. xanderson, of the General
Eistiic Conipany, should have a more scien-
tifc trend, as most of his work las been
inyestigation of the beliavor of radio waves.
Gst important probiem m Fadio b
the ,,er time is the studiof wase propa
gation, Alexanderson.
e s
phenomena that take place in space between
the sending and the receiving station if we
ish to learn to make use
ull udv.muue The
present crowding of the
Hromn  scieatifc Tesearchy which
up new channels of communication.
effectively explored only the waves up to
000 cycles, and we are beginning to
waves o 10,000,000
erhaps we will soon use waves
uD 0 100,000,000 cycles
“Much hasbeen lmrnml secently regard.
ing the behavior of these short waves
e T R s

such

the The radio
wave is the o xplor-
ing the upper layers of the Mlnocvherc. o
important discoveries may be expec

Tw, sciedice. can progress ooly by wccumu}:«
i ass of evidence:, an the
st must be counted on
o T

IMPORTANCE OF AMATEUR OBSER-

VATION

“The radio magazines are at present the
forum_where new observations are brou

ht and discussed. The contributing

are government_officials, amateurs,

universities and the corporations directly

The opinions expressed in this article
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Radio Experts Discuss Future Problems

MAJ. GEN. C. McK. SALTZMAN

engaged in radio. The General Electric
Company has an experimental radio plant in

an-
simultaneously
Ob rrations en these iranshyission (e
being made ail over the world.
Chis, I believe, points the way to_the
solving of the new problems of rado. The
large corporations must be counted on to

furnish the expensive part of the experi-
mental' equipment, the transmitting plants;
but the observers ‘will be largely volunteers,
amateurs, professionals and universities. The

observations will be promotly published and
freely discussed, so that the evidence can be
statistically a le a

basis for

e
new theories,
Fox Tim R ohE RSt

Dr. L. W. Austin, president of the Inter-
mlmml Union of Scientific Rudio Telex:
aphy, and_ physicist of the Bureau of

Sthadards,
he \)nmd pmblem in broadeasting is,
of cours 2 to the listener the best
il e
reproduction
Rt e
account from a purely broadeas
point; as, apart from the wonder
ing t0 stations two thousand or
away, which soon becomes commonplace, his

DR. L. W. AUSTIN
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real interests fie in experimenting with his
and he comes, in reality, into the

Coming now to the class who are r
interested in the programs, we must e

them into those Who are meat a good. local

DR J. H. map.momz

n be heard with-
e xrnm static or
idable even in
it

broadeast s
out much
noises which are unave
Best receiving sets, and the more

listeners, who can, under favorable circum-
stances, hear tall'and dance music withont
much disturbane. For these distant listen-
s, the ighest acsthetic ment of fine
r et ity o
noises over which we at present
have little or no control.
IMPROVEMENT OF REPRODUCTION
“I believe, however, that morc than half
of the broadcast listeners of
belong in the these classes ; an
em e that the greatest effort must
o v improvement of musical
programs, especially: in the smaller citics,
and in the reproduction. That reproduction
at

i

to anyone who [istens to a hig e piano
ecital, cven with the, best apparatas of the

preseni day,_Some of ¢hi mperfection cor
inl

cases, the most expensive apparatus
seems to be 1o better than the more mode
ately priced. This_improvement of quality
seems to me, therefore, the most important
problem of broadeasting.”

FEWER AND BETTER BROADCASTS

ce DeForest, well known, to_ the

seaders of Ranio Neivs thinks that the
du nefited by
reduction jh the mmber of stations b
casting programs and, also, a decided change
in program policy.
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goinien, the big problem contront-
" said Dr. DeForest, how to
give fewer and befter quality programs, dis-
mhmed it ample power over The United
the opinion expressed
e e e e

“In my
ing radio,’

DR. E. F. W. ALEXANDERSON

are now too many small broadeast stations.
Most of these send out a very ordinary form
of entertainment. In my opinion, a hundred

(Continued on page 1358)

What Happens in Vacuum Tubes

By DR. ANNEMARIE KATSCH*

Dr. Katsch in this article describes and illustrates in a clear manner the behavior of the small-
est things on earth, the electrons, in their wanderings in a radio vacuum tube.

W of receiving tubes are
cm\;mnﬂy appearing. Physic
ncers are continuall
in pn)»t, radio reception and :\mphr
fication through researches and novel con-
The roads to such improvements
3 complecly developed
n be achicved,
uld be m ;umcxem h'\v ‘mony with
atic deduction from both
«[vw[(mmcm\ and practical
necessary to yield the best
possible tube. There certainly exists a funda-
mentally correct, although cmmphc.ﬂud the-
ory, developed by Langmuir, =Richardson,
hu other scientists. But this
many L,cncraluauons that only
in vcr) svn\pk and rare case it accord
with practice. T h; S\Cla( m\m there-
fore, depend on n:se:uch aml many f his
experiments are e e
Gan see in_ advance whether thc “path he 15
following is the right one or
he vacuum-tube effects dewnd anirely
on the flow of electrons emitted
e e Sapis
It is difflt o deter
mine any given
Techanical arrangement of the - individaal

s and

Fig. 3
Fig. 2

destroter (late, i, Slment). If sow
mechanical arrangements are made in the
hopes of obtaining more hwmbh results,
it will ssary fo conduct extensive
experiments in order fo prodace the best
effects,

UBES WITH A GAS RESID!

’lhm dxmcul i ey
mental investigation, which
e iatmediately the nfluence of any
Jafticular srrangcent and form of fho
electrodes on the electron paths.

he way to accomplish this is as follows
The usual vacuum tubes are i

e s to say, the tube is evacuated
Such a point that the G
Gathade %o, the anme witho
gas molecules. But if tno\wh e
the tube to permit a collision of the clec-
srons with gas particles (vithout, however,
;\Ilmmvr these collsions to become so strong
and nur s a5 o result i tronbls feom
SR mnwanon) then the resulting col-
lisions will become noticeable through a
low, vatying with the was used, THS con-

dition "cotresponds 1o & vacuum of fro
to unlhmcttr 5

1/10,000 to 1/100,000 of a
mercury. In ordinary tubes, um s
SR as” 1750000000 . Wherever,

therefore, a glow occurs, collisions betwcm
ectrons and gas partcles are taking place
the extent and form of the glow S

us the Daths: alon which, the clectrons are

Bl B e e ey

low that we are dealing with a Dro
duced By excitation rather than o e
Whereby furthier deductions can ade,
from the_intensi he glow, as to_the
e et it e v
aulemhmh can be proved by simple. theo-
cal calcalations

nite arrangement and shape of
the & ‘tube nkcuoda, is given, and if the shape
and intens; low s investigate
varioss. piate an poid ooles M clel
exact Uetermination”of the clect
and trom, this the special ¢
he tube, is obtained. This leads to deduc-
Hiw sohceeniog the varitions of Wi
and distances required for improvement
THE ELECT! EA!
way of example, o ow
photographs of experiments are shown.
Asa model, a system. similar o the simple
two-plate DeFordst tube is.selected, . In this
arratgEment the lamient i placed b
fwo. piates, o of which is the anode.and
(Contimued ‘on‘page 1361)

utetions was made to check-up o th path that he slectront folow i thee oueney

paie, o o ot o o

#0f the Dr. Erich F. Huth Corporation, Berlin, Germany.

The different parts aro explained in the
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Radio Forecasting

By E. B. RIDEOUT

Mr. Rideout, whose profession is that of a meteorologist, shows us here what happens to radio

broadcasts when a storm gets between the broadcast station and the listener.

The weather

changes over an area of a million square miles are very considerable in the course of a day, and
constitute the great barrier to consistent DX reception.

[ERE have been many theories ad-
vanced on the forecasting of radio
ceptior eat majorit
i considered and ttied by the yadio
forecast-secking public have been based only
teorological conditions observed
ﬂmr immediate " surroundings.

on the mete
listeners in
In cases w broddca:tmg and, v

stations ‘apars
surmundmg Weather cm\dmons alcn: need
be into_consi ; but

e e e
meteorologlcal nfliences ate inerfering i
receptibility. use this_theory of local
e reception from a broad-
cast station many miles away, the state of
at the transmitting end and i the
intervening areas is _disregarded; _there-
fore, we know by o moment’ thought that
theary is worth eather conditions
g the broadeast station and.those
ek o B NdLG b G

the
westher is costantly changing o that -
ception inyolving the same two points may
difer decidedly in quallty within & period
of a

ing condensation of moisture into clouds;
ixiure of air layers sets up riction,
thus creating electrical energy. As the elec-
trical discharges begin to occur, thc) cause
static waves, which (mvsl n all (hr:cnons‘
and these static wav things
that _cause the noxses o( smnc in lhe radio
receiving
cending_curren
colder air of the
thunder storm.
great areas
Common_under
summer afternoo

at
its innumer-.
S e e e
et tion will he "iveatly

al
distaios of i

e following paragraphs a description
of radio receptibiity. will be. give e o the
weiter copied the facts from his most re-
cently Kept records which were in absolute
St e given in ad-
vance to the newspapers
THE PROGRESS OF A STORM
To begin with, on Sunday, November
1925, the weather became oyercast general‘y
over’ Florida; and by late Sunday night,

at southery Florida o s sch
lence. The n for the fading was,
Tl the ctores wae begummg to cut across

the “m:r: fine of
esday morwing, December

=2

1, the tropical

stortn had sw jagonally northeastward
e ceniial Fib e el e

ville at 8 am. with a_further increase of
fading. Tuesday night, reception irom
Florida was much poorer’than the previous
night. Fading was more pronounced so that

times,

southern Florida ‘Stations. would, at
i

e 8 pm.
e
weather conditions as they

uight than at any other time, ot only from
of the tropical storm, bt also
other parts of the

i iToes gt broutiacs siatiams 5 S

receiving point, at which place the writer

took the observations.
d

R e
based on the consider-

ceiying_points, the
writer has iound‘ and
is putting to use in his

to light only through
long, tedious work.

It is indisputable that
radio reception in win-
r is far superior to

barring northern lights
Tike phenomena,

weather  wholly _ af-

fects_radio recsp(ib\lr

he two most im-

portant things that e
inio

Upon listening,in and
checking up, recep-
2

i

at;
writer
for more distant sta-
tions.

BLANKETED BY THE
CENTER

i the
southern (hrtcnon, it
was_noticed that the

earliest evidence of
fading_occurred at
New Yorlo N ¥ en
ations_that were

le. It was not

Lmd, but it was due
h that the

ac
Sty
reached north even be-
jond fts rain ares, At

the e

ccep-
ture and barometric varia-
tior w and sk, conditions are
more local and are of minor importanc

Kimospheric. pressure.slightly below nor-
with but very Tittle departure f

summer type of weather. A “flat map” (as
the United States Weather i et
ologists term it map where the baro-
meric pressure is quite uniform, with very
little _difference buwccn the highest and
lowest pressure extre
This miformity of pres

ces o wind movement to speak of ; there.
fore, there is a stagnation of ai ent
Svet e faa s taces 2o from ek Mo
5 a local and varying

pla
eiin fo rise careying
mois and mix with much
colder layers in the upper altitudes, caus-

above shows a “Low” centre crossing

St el e Bl

in' Florida stations from Boston. ~ Fading results

from sratic discharges too far away fo be heard
parate noises.

rain, began falling heayily over, southern
sections, with & record fall at Mian

cressing winds sésompniod tho
ever, the had not d:vtlope(l snouwh
N e e

time. he United States weather map ol
S Bl e
mma cal siorm over western Cuba,

e
and thinder storms, wuh strong winds and
ceping along in connection

gales, started
with the low pressu

Monday ;he storm, Tiad advanced
with _increasing and centered
Off the southern, part. of the Florida. west

and the whole Florida peninsula was
under its influcnce,
B st R AT ane

phia

were then brought in on the air

checked up. Fading was very pro ounced

these stations had come in the revious night
ctically no mverﬁr«nce

Slation, that was, “pulled wis. Aty

Ga. Ahhough fading was in it
as no arit it o st S b
She e o e v

fact that Atlanta’s line of r
S e fotr ey e e i e

storm than Atlantic City was. The next
glations to be checked were the Fiorida
broadeasters; but for the fifst time since
the lrupxcal e n progress, re-

Miami and Tulford-by-the-

cepti
S e b el
minute periods of listening.

The next step was to o aiter the western
stations; and without any difficulty at all,
Detroit, Cleveland, Chicago, Kansas City and
Fort Worth came in with only slight fading.

(Continued on page 1322)
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tube and a rheostat, and told the sales-
man so.

“That doesn’t matter,” he assured me.

“You will son learn.” He spoke so confi-

T later found

I DIDN'T know the difference between a

that he spoke the truth.

“You don't have to be an electrician to
operate a receiving set,” he added. “A child
can do it. Once it is installed, it is a source
of_continual pleasure.”

have since found that his ideas of pleas-

use must have been queer, to say the least

1 bought the set. It arrived ready for
installation. The batteries were in a hang

some oaken box. The set was encased in

imitation mahogany, with each point of con-
nection plainly marke here were four
tubes, and g place fo

e staled the day before,
to_ the room with little green
h was the “ground” and

It was simple. Nothing to do except con-
nect each wire as marked to its proper clip,
pull a small switch, and listen to the music.

The four tubes flamed into a dull glow,
and I twisted the button on the ]mu
- rattley - cracklet

e

crack-crack
So this was radio!

i sounded somewhat different in the

*155it Heenan had come over with the fagne
fo listen to_the music.  Yes, had i

i
vite
“Loose. connection,”

I gurgled with pleasurable relief.

mitted 1 was an amateur.

“T didu't lqow you were an_ expect, Bill.
Here!” 1 offer take her in hand.
Get us some mi

Bil’ fooked for loose connections, and
found several. He tightened them carefully,
smiled encouragingly, placed his hand on the
switch—and we listened for the music.

t didn't <

“Statc,” said Bil, *is something terrible.
jt spoils reception for a entire

hear 2 thing
i ked, disappointed,
“Can't we even tel i, e sét s working?
I want fo hear KG(
“Oh, it's working, O rlgh(,
me. “Listen to it oscilla

B0t e b e it e et
yas certainly working on all four cylinders—
T mean, tubes! A stranger might have guessed
that the Batdle ‘of the Marne was being
broadcast next door. I stuffed a sofa pillow
in the horn and_turned hoth swi

played pinochle that i B
o o bis

“TIl come around tomorrow night” he
promised. “Maybe there won't be any static
tomorrow.”

volunteered Bill,
1ad

Bill assured

He brought Jim Mclntyre with
him. Jim also was a_radio expert.
said he was, and Jim dido’t deny it.
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“Interference”

By COLMAN GALLOWAY

Mr. Galloway'’s mﬂ{rm/ little narrative of the ﬂdvrnmre: of a

group o

in the breasts of all

decided
the disle
“They's

“Only

down,”
twisted _all
Screws and bolts he could find.
probably sulphated,

“Your batteries are run
im, aiter he had

100,
w!” 1 protested.
ot e yesler(l

’s voice was sarcastic—so much so
T was ashamed of my temerity in Hoaeting
i decison,

at doesn't mean anything,” he declared.
"Lmen to your set. Does it sound like a
radio?”
“Maybe it is just static,” I ventured hope-

fully.

Static” growled Jim, “was nothing like
that, Get a battery expert.”

Frank Meegam, who played with an adding
machine in our office all_day, confessed to
me that he knew more about batteries than
Mir, Eveready himsel

rs are sulphated, Tl fix up a recti-
fier and we'l knock down the sulphation
no time” He promised that, and I was
greatly encouraged

Frank made the rectifier, with a lead plate
mounted on a i wood across
another plate made from an aluminum bowl;
suspended them in a Solution of ammonium
phosphate and distilled water in a porcelain
jar; mounted a battery of five 00-watt Tamps
in series; and then rested for shalf an hour,

d radio experts, in
Formance of a brand-new radio set, will strike a responsive chord
. C. L.’s who have found that there is not
always safety in a multitude of counsellors.

the per-

while he explained to me the difference be-
tween direct and alternating current.

He lmd about finished when the Missis
discovered what had happened to her alumi-
num_ mixing bowl
less acquainted with my
years we have been nmrnul l felt
for actual alarm;
thing of a stranger, he rose humed]\' from
the stool which he was sitting on, and
knocked over the rectifier. Tle solution.

le its way through a very pretty rug,
proving that it was not as much of @ woo
s the furniture salesman had claimed

it to be.
Naturally, I promised the Missis @ new

bowl. But Frank was in tears

brought a hydrometer with him, and G
t it me: ;m\rcd over 1,280 in the “A” ba

tery, He tinkered with the

then looked at me through tears.
“I thought you said your batteries were

% batteries

m Mclntyre said they were.”
\’hv didn't you o them?”
1 my head in
e o T 2
little glass tube with the rubber bulb on
the end had been intended for use in clean-
ing the st was nothing I could s:
“There is nothing wrong with vour bat-
insisted Frank. ~“The trouble is
with your aerial
He brought Dan Howdin around with him
(Continued on page 1336)

ke aena] x
oot
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$1,000 Prize Contest

Draw Your Own [deal Radio Set
i v o

HAT

G pe of a

radio set does the world in general

want? This is_a question that is
being asked every day. The radio industry

in general would highly welcome the infor
mation by which fo build their future re-

ceivers,
In order to show the world, and the radio
industey in particular, just what set the
jority of want, Raoto News, as the
largest and most inflchtial radio pubiiation,
has undertaken to solve the problem for ali
concerned.
Here is a contest that is new and differ-

set, within reason, if there is proven to be

a demand for such. The circuit, as well as
the inside parts, ‘can be adapied to. the
public’s_demand, if only the manufacturer
Iows just wh the puhl\a wants ; ‘therefore,

the pres Ews contest is_stage
ot i el ot B b o
no other reason.

WHAT DOES YOUR IDEAL SET LOOK
LIKE?

Does the public want, in_general, a three-
dil et with @ mumber ther controls
Does it favor six ten. controls?
Does it favor, rather. a single, solitary ko

Sq

We presume that most people want g loud
speaker with do, what is
N e
be a separate one,
or is it to be built right into the set itseli?

you like a voltmeter or other current-
indicafing device on your set, telling you
when' the  batteries dre fully’ charged or
not? Do you wish the tubes concealed in-
ph e the tubes ex-
posed fo better handling, a5 is now done
on some sets?

Do you wish the cabinet, with a slanting
front, or straight up-and-d
wish your ‘ideal  radio set in the

form’ of

Eleventh

your tastes run along console lincs, you will
This ke pives 3o an
It is NOT necebsary o send i Toncy. designs

will do_nicely. The 1o
You can draw in anything your fan

' dictates
Gestgn or trace over 16; or make your own design exactly a5 you wish.

ent, something that has never before been
attempted. There are in use today_ between
four and five million radio sets. There are
all sorts of sets, all sorts of shapes, sets that
do_all sorts of things

e first automobile, and compare
it with the present-day one. Look at the
old-type phonograph, with its funny funnel-
then look at our present
k_years and years for the
and phonograph manafacturers
Sl the present state of evolution.
Very like years from
the Frst radio set to the

is ever to be such an msuumeu( But we
can hasten evolution, at times, in certain arts.
The present_contest is - working toward
guch g moal The eontest, i other words
Wit is your ideal radio sei?”  This

is mot a technical contest, and it has

absolutely nothing to do with the inside
of a set. We are not concerned as to the
circuit used, or even the parts used inside.

Vo are most concerned, however, with the
looks and general appearance of the
el

The radm art tas now reached a stage, we
are happy where it is_possible for
B o e R publvc any

see one illustrated herewith.
e how'to submil your entrics for (s

Twelfth
Total

-$1,000 in Prizes in Gold

$750.00 for
Men

$250.00 for
Women.

$100.00
50.

2
S

The whole Radio
Industry will
benefit by this
contest. Be sure
to join in it.

on the set? Does your ideal set use an
aerial, or do you prefer a loop aerial? If
you prefer a loop aerial, do you wish the
loop outside of the cabinet, or do you wish
it concealed

a cabinet, to be placed upon a table, or do
You prefér a console or other fancy cabinet?
cal radio set an entirely
different shape from the present ones

FINDING THE MOST POPULAR TYPE
ALl these are estons it e ol ee
Yo swer. Usually there is a tendency
T & dernite gl 1h uny conics of
this kind 8 great number of people will has
similar DUTHAT 1S EXACTLY
WHAT WE WANT.
(Continued on page 1371)

For those who like the cabinet idea, we are

e capi
12 SR MhaiFuton to work on, in acder to draw on

o to deie o vol Ty eace v

oS ol oS own. desigh ‘any

Submitied. " Nothing fancy is necessary.

giving 3 suggetion herewih
m the'console st olds e or s and ail other” entrice 13 well,

ay.
el 23" Falde 1 show e slmBlE BOte i which entles for
Ly "Bisin outline drawings of this kind, with the rest of the

by s sid under

the dias and all other radm apariv)\ernzhm

esign, or make 3 new one,

you' desice.
for

Fadio Hems indicated will do nicely.
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WHHT IS YOUR IDEAL SET?
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WRNY Broadcasts Christmas Greetings

N CHRISTMAS Day, at 5 P.M,
the German Republic greeted the
Ao et through a num-

German ceicbiities
broadcast took place through WRNY,
0 NEWs station at The Roosevelt, New

“This was the first time in history that an

attempt_was made to broadcast a special

m, originating in Europe, by state
men and famous personages, to American
listeners,

The first speaker on_the program was
DF Custay Steetaiue Mol @i Lo
Alfaia 5t theGeran Repablic (fox, detais
of his speech see end of this article).
Gl il e
Tollowing, the announcer of WRNY trans.

lated the specch, giving the English version

ch
en _came

Dux, world-famous
Night”
el
Dr. Hans Bredow, who, in radio, occupies &
similar position to skcmm Hoover in this
country. redow's speech is also pub-
Tibied Vat. the e of hia: artice. . This
speech was also translated by the announcer
of WRNY.
rocls Bronsgeest, well-known tenor of
the Berlin § era, and impressario of
the opera Sl  the

cast. stations, then sang
All Ye Faithful” and a G Chridins

lﬂllo“m" Hoer Brossgosst, the President
af the German Reichstag, Dr.
delivered his. talk, the English version of
which was also given by the announcer of
the station,

Then followed a duet, sung by Miss Clre

from Germany

By STANLEY McCLﬂTCHlE

On Christmas Day,
many broadcast a

1925, Ger-

the RADIO NEWS station in New
ork. On this occasion, however,

which ‘are. still
such a problem in long range broad-
casting, were side-stepped by the
employment of _electrically-made
voice records of wonderful fidelity.
Tl

description of which is given below.

In the following article Mr. -
| Stanley McClatchie, explains in
simple  language the new develop-
| ments made by radio engineers
in the matter of voice reproduction.
McClatchie, who

transmitting this notable program,
has just returned from that coun-
try, where he has been active in fur-
thering _international radio com-
‘munication. —EDITOR.

Dux and Herr Bronsgeest, entitled “O Tan-

nenbaum” (the music of which is the same

as our own “Maryland, My Maryland”).
llowing these ar-

SPEECH

WRNY
INPUT TRANSMITTER PANEL

tists, Dr. Hugo Ecke-
ner, who brought the
Zeppeli 0
t

America, was
also in greeting ta the
radio qu(lmmc» of

announcer in the Eng-
lish version.

ter
speech, ther
Eello solo by the well-
known artist, J. Ber-

took  one
broadcast.
MING
TRANSMISSION
DIFFICULTIES
The novelty of the

celebrities were heard
by a new electrical
before

y i
plans on'Toot whereby
German  broadcasting
could be mcl\cd up and
re‘aycd vn this coun-
try; for many
t’*chmml reasons, such
a plan is as yet not

Seasible, and must be postponed fo at least
another

A new nrmngcmull was therefore evolved
whereby the erman  broadcasting
brought to America on Christmas Day in

DR. HUGO ECKENER

perfect and undistorted form. Through the
Foreign Tnstitute in Swtigart, I arranged

for ing of a new sort of d of
o German broadcast, arranged for
this special occasion, 2

which was broad-
c1~t through Ranio ‘\\w: Station WRNY.
he records were made in the radio labora-
the well-known Vox Company, in
BT e conderser
microphone was set up in the studio, while
an clectrical reproditcer v comecicd on 3
pecially-prepa; rof
these original discs \\ch mddc z\m[ were.
used at WRNY. These special records were
rushed by \plcwll m(‘
y

lantic an d on_the A

December 24, S e for e s
he qualiy ‘of, reproduction given by this

process was such that the listen

Enabled 1o hear the program exactly as it

wag originally recorded

t be cmfused with
the ordinary. phonographic
e
re-broadeast through WRNY by means of
pecial reproducer _connected
direttly to the transmiting equipment of the
station. While the hmmm was_going on,
o sound was qudible in the studi, as the
tire transmission and pick-up was electrical
{iroughout. The transmission was_ effected
by the new Panatrope.

OPERATION OF THE PANATROPE

This is a new musical reproducing instru-
ment which, for the first time, utilizes the

electrical _principle in the reproduction of
sound.

The imstrument was developed by

the General Electric Company, in conjunc-
th T W cilsghoust Evutic & Mie.

ny and the Brunswick-Balke-Collen-

Company. The phonograph cannot

faithfully reproduce all the delicate vibra-

s (1L ele i il eeras 16
Through the Panatrope it is possible
S ot wal wou, e o' be G
clecirical waves " and fnally_reproduce it
again with a loss which is infinitesimal,
The Panatrope, as the accompanying illus

trations show, is an clectro-magnetic device
ar to a telephone receiver. In operation

it employs a = Honogeaph needle, E, atached
a diaphra mature, C, mounted

hetween the Boles of a permaneit magnet,
A, in such :x ‘manner (ha( the vibrations im-
parted to the needle by the record will set
up currents in the magnet; and, by induction,
in the electromagnet, B. These currents are
put through an amplifier, which may be at-
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DR. GUSTAV STRESEMANN

tached to sither a lond spesler or to 2
broadeast _transmit was the latter
e durmg the
Christrmas broadcast from WRN 3 shown
in the diagram on the previous page. The im-
pulses are transmitted to_ the cﬂm o
the slight distortion which must result from
their. transfaton into sound and Back again
into_electrical v

Tl i e bnte confused with
the microphone system, in which a
phone is attached to_the phoxmgmph b 8
This latter usually gives rise to the so-called
“needle scratch,” which is entirely absent in
the Panatrope. It is almost impossible, with
the Panatrope, to distinguish between the
record and the actual human voice.

PERFECT REPRODUCTION OF THE VOICE

A test program was put ol g Christ-
B D e o e
ords, and reports came in from all over the

couniry stating that the program reccived

was_excellent—not one of the radio listeners
i voices
from a

fecord, aiid ot {rom the artists
themselyes.

interesting point is that,
W hx]c the broadeast of the records.
number of riews:
DaDer  teporters and writers
viewed the process in the studio
at WR T ot o
o e e
the studio. The wax disc_was
revolving silently, and the Pana-
trope itseli does’ not give forth

tervening
mission was perfect, because the
entire system was electrical

The German records arrived
orly one day before the broad-
casting was to take pla he
Sessinser who biought them

be ‘rushed to the hospital upon
New York. By
mmn,, Llamba h, the
records were finally located in a
e and umml 2 the

At was found
that the rccords v
companied by the manuscripts of
hc *[)LLL]]E'\ of the famous states-

It was necessary, how-
ever, to translate these speeches
S Biih, and s was Roally
accomplished, as

,éa:

ow
Stenogra:
£ bed and
Brought to. the station at mid-

night of Christmas Eve. She
was given a pair of phones,

which were attached directly to the Pana-
No batterics or_electrical power of
kind were used

L

i

CLARE DUX

e

DR. HANS BREDOW CORNELIS BRONSGEEST

own
Tibrations 0f the phmmgmph record s Just 8

:'2’

Sonms

"CONDENSER MICROPHONE.

I
:

B+

O 2N0AMPLIFIER
STAGE.

225

A-  AB- B

Above is shown the circuit diagram of the con
opl

two ordinary telephone receivers,
e 7 two
mitter and a

"The German stenographer then lstened to

¥, McClatie and he Telegraphone.
spools carn

‘the

xplained on

hone,

g 1570,

wires, will become & trai

rying the wire, and 3, the ampli

 vhon cone

the speeches, which she took down in Ger-
man, and they were then written in German
on the typewriter, after which a (.um.m
translator nslated them into glis]

The mmmnd, of leters which came vour
the broadcast lmd l
:.‘mwcd l!m[ lllP test had been a (ul] =|1
The w ases \\'crL uml&r;wud .md
ﬂlue \\aa onl} one lett ceived whicl

fied that tHe speoches. of the. Glrmen
smmm, had been e

The Rapio News station, WRNY, of
New York, was tie galy station in this ity
to broadcast the special German program.

The pmgmln \\at also broadcast simul-
tancously over the Westinghouse chain of
ns by a slightly different method, as
ws

THE TELEGRAPHONE AT KDKA
While the wax records were being repro-
duced on Christmas Day at WRNY, the
ing broadcast by
DKA, of Pittshurgh; WBZ, Springfield,
and KYW, Chicago, but instead of usin
wax_records, the Telegraphone
system was tsed.
_ About 28 years ago, a Danish
inventor, Poulsen, devised what
is known as the telegraphone, He
showed that speech and music
y be magnetically recorded on
e e
be almast of an desred fength,
and the reproduction
extremely faithiul. Why not zp-
ply the idea to broadcasting
making  exact records of Karor
pean programs, sending cc-

re-broadeasting the original pro-
gram from the records?

The idea seemed quite feasible,
50 the writer set about building a
magnetic recorder, or telegra-
phone, for the purpose, records of
German broadcasts were made on
this machine and brought over to
America. In the accompanying
illustrations is shown the appa-
ratus as set up in the studio of
KDKA.
OPERATION OF THE TELE-

GRAPHONE

The telegraphone, shown in Fig.
1, carries two spools, 2, so ar-
ranged that the steel wire is
wound from one to the other, and

a sy}ted md\umr for
checkin otation.
Stine e arovided G
matically guiding the wire back
and forth so as to give even dis-
tribution over the winding spool.
The wire used for recor

1 the lecromagaets (Continued on page 1369)
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Awards of the $370 Radio Play. Contest
In the October, 1925, issue, a Radio Play Contest was held. The publishers desired to have
a new sort of radio play; namely, a short play in which the radio interest was uppermost in
the action. They wanted such a play for Station WRNY, owned and operated by the pub-
lishers of Rabio NEws.
HE Radio_Play Contest, mmh was  duced perfectly, and some changes will be [HE THIRTE! MAN” is truly
nuom\cc(l in the October, ssue n the text, It wi hlcw a bit in  dramatic and of radio t, last and all the
of Rapio NEws, was mm in urdcr to time; but it is not as truly plannb]e as some
s\ymuhlL u]aywnghb to devote more s tl\c of were awarded some of the
effort to the writing of good one-act plays, higher priz !m authors qulxl write
d',',dm as 1l¢ cellent qualities.

suitable for broadetst purposss, an and dealing

with open o
great number of playwrights, if the number
of manuscripts that poured into the editorial
offices may be taken as evidence.
Playwrights admit'that it is a compara-
tively difficult task to write a play for
cast production; as there is but one S
o o convey. impressions o the audience
[his means that the number of characters

noise-producing _mechan
plays submitted in the “contest have excellent
pxm, but were practically nseless for broad-
ction’ others were written i 4
manner which described the action of the
jay in the dialogue or by noise-making
mechanism, but did not follow the rules
calling for radio interest.
The judges feel that a slight explanation

should be made as to_the reasons for select-
ing the seven prize winning pl the
number of excellent competitors.

“THE HIDDEN WITNESS” is a very

ingenious idea, and handled in a manner that
seems utterly plausible. It is brief, laconic
and concise. Further, the subject matter is
P o_substitute

nissing visual qualities. Except for
a few points, the sketch might be compared
with a Molnar manuscript in_quality and
is published in this

issu 3
UTHE FUGITIVE" s a play which
creates complete, probability, and will be
published in the April issue of Rapro New

“A RADIO CHRISTMAS "CAROL
would have won first prize for its characte
Jeatioe, sextunent, ity, but it fal
ters slightly in complete acceptability of the
situation, which mars the denouement.

Gl .T’m\G THE AIR" js 3 skt which

ill get man ugh because it happens
everywhere. The ol e

MRS, WARREN

“Jack, Mr. Marshall came to see me to_threaten
$1,000, he would tell you he had seen me firting:

Prize Winners for the
$370 Radio Play
Contest
H First Prize $150.—*
: DEN WITNESS,” by Brian Hollo-
way, 51 Amold Road, Woking, Sur-
rey, Englas

Secand Pnze 575.—“THE FUGI-
TIVE,” by James F. Conway, 3443
Clay Sh, San Franuscc‘ Cal.

‘hird i 50.— DIO
- CHRISTMAS CAROL" by Ed-
ward C. Garrett, 71 Halliday Ave.,

Bryn Mawr Park, Yonkers,

Prize $35—“GETTING
IR,” by Miss Alice Krajnak,
S:l]:rlburg. Ind.

Fifth Prize $25. “THE LOUD
SPEAKER,” by Harold W. Gam-
mons, 711 Prescott Ave., Scranton,

Pa.
Sixth Prize $20.—“MR. CARTER
TUNES IN,” by Jem

. Bailey and John B.
lznd 17 Trinity Place, Montclair,
N.J.

. “THE HIDDEN WITNESS”
will be broadcast from Station
WRNY on February 15, at 11 P, M.

\uggeﬂmu the best knowledge o broadcas
ing. The characters are excellent, but the
situation _invelves e
pulse and imagination than the first and
second prize winners.

“MR. CARTER TUNES IN” is in the
class of “The Loud Speaker,” but not quite
so well handled.

t, if 1 dida’t pay him

udscs requested that the. following
slays be acknbwiedeedt for hoabl et

tion.

OFHE, PRIDE OF THE NEIGHEOR-

HOOD," by Geor orge Kaox, 1726 Lancaster
Ave, \\'ummgum. el,

“THE WAVE- LENGTH OF CON.
SCIENCE,” by Lioyd G. Penney, 2435
Masrleln Ave, Cincinmati, O.

“THE ORM ” by John J. Long, Jr.,
3B W, 42d Yer \)J %

prRADIO— l:\Tl‘Rl'AlI\\ll-_NT AnD

ROTECTION,” by Lyndall L. Duell,
dm s T Chicago, 111

ONER VE!
by Jesse Crunkleton, 2014
N.S.. Pittsburgh, Ta.
Dio' SALESMAN,” by Jackie
Bricker, Box 622, Madera, Cal,

“DADDY BUYS A RADIO,” by Ralph

L Wood, 392 E. Central St, Frankim,

ATION,
Strauss St
“THE

0sTS, b \!rs Hazel S. Kerr, 5065

rd St., Chi 1.
RURAT RADIS REVELRY,”
M. Hewsons, Drawer 705, Drumhc]lu A

berta, Can

“PROF. HI\KLEMA\IS GREASO-
DYNE CIR " by Jdolph Pilcger, 58
Bunnecke Coun lirooklyn, A

S10 AND WOOLEN GOODS,” by
8&)“& W. bﬂman P Bark St Peterboro,
nt.
i R ADIO WIDOW," by Bl L
pincott, 426 N. Shawnee St., Lima
A number of prize winnérs will o pub-

lished in subsequent issues 0 NEws,
and broadcast by G ey Players
irom WRNY, the Ravio News broadeast
N v

The Hidden Witness

Briay

HoLLoway

Jase, " Mr. MaRsHALL,

ACTION OF THE AY
e S e e
phone in a p is heard. In_the
is ticking close to the micro-
ck strikes eleven.
Mgs. \V\RRF\ Eleven o'clock. He ought

to be here by

(A Slight' pousé, then-a_knock, and door
opens

Jank: Gentleman to see you, Madam,
Said he had an appointment.

Mrs. Warrex: Ob, it is Mr. Marshall T
expect. Show him in please, Jane.

JANE: Yes, Madam.

Doer shu

1s5.)
. WARREN : (Sighing with relief). At

e s pie S 3
M (An_eclderly

k. MARSHALL man with
smooth, oily woice): Good evening, Mrs.
Warren. You see I have kept my appoint-
ment.

Mrs. Warex (agitated) : Yes, yes, you
said you had something to say which vould
(o my advantage to hear. Oh, T am sorry

L ot be alarmed,
(Contined o fagr 1376)
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Radio Beats the Ticker

By MARIUS LOGAN

6 OUNG man, if T didn't have the
gout, I'd give you the reply you
deserve!”

“Thank you, Mr. Kahn"—edg-
ing away—"Tm sorry. 1 must have spoken
out of turn. But tell me why? Marie seems
to take me seriously, she seems to
so what really is the great objection to

my suit?”

“T'll tell you briefly. You cannot support
Marie in the manngr to which she has been
aceustomed, and the match will bring noth-
ing. but urhappines. 1 don't vant her to
be unhappy. Go out and earn a bank ac-
count in five figures and then Jou may hope
for her hand.”

Ir. Kahn, I'll

sand doilars this mint

‘month

you 4 bet of ten thou-
e that I will have that
. with_the provision
of the bet, win it,
in other words, beside collecting the, prin®
cipal sum, T receive the hand of your daugt-
tef in marriage
Mz, il did soms gaick dhiking, T
usiness world he had
learned never to take the boast of anyone
Iightly. He knew that any man who had
the nerve to make a really large boast lightly
wsually had the nerve to carry it through-—
if he was dever and e was
enough. it ok b
ich James Michael Machilenny had just
ml)mvtml fo tim for several moments, be-
re he gave a definite answer. The truth
was_that ‘he really liked this Machilenny
person very much. The only reason he could
conjure up afterward for his first state-
ment to_the chap who had jus
dlear sky, proosed marrying i daueiter,
rather envied him.
T s i b e ok i
(through his daughter, of course) the fcl-
Tow e knowledge of the
world, couecud (mm ravels of one sort
or another. ges had been made
mostly through the good nature of cooks
tramp, steamers,
effectiveness of a giit of gab which could
not be denied the young_gentleman. In one
way Mr. liked James Michael and
in_another thought him_quite an .ass.
could never make up his mind as to
were_his_real feelings toward Machilenny.
In his office, however, he had learned that
the best method of \vandlmg gome men was
through the agency iff bit of advice
Ste Soptetye and” . st
cases followed it 1o, the good of the hrm
and the yearly balance sheet—which w
aiter all, the pri n of Kahn and

0 be_tackled
something entirely different.
man could have been

in this manner was
Any ordinary
expected to

auail before the famaus presdent of Kahn
and Comy

e, Infeorational Baskiers, " oim
ot, the presi-
‘more
respect for him, but by the same token be.
came more angry and, therefore, more red
in the face. He had bcen challenged and he
ad ; :rcmre in spite of his good
judgment 'and in spite of the fact that if
the young squirt lost he .would be unable
fo_collect he must accept. He had been
accepting challenges in the game of finai
a ‘mumber of years—and proftably—so
he_accepted this ore.

e your bet and lay
you one better”—it was up to him, Mr. Kahn
felt—to mnke the Ahmz really worth while.
“I'll throw in a year’s rent of the house
)(vn ( &

y 1 call Marie as a witness to this
rile Beer Sked Jar

“As a matter of fact, rac

“You may, for it will probably be the last
time you'll sce her.”
So Marie was called in to witness the
When James told her
. Kahn became more and more
Marie Taughed and promised not to
mes again unless he won—at least
not in the parental home,
S e told, Mr. Kahn
ave James to understand in no uncertain
terms that the interview was at an end and
that e had better hurry and find himself
a job, if he were going to make the amount
specified in_two months. Tt sometimes tool
him (Mr. Kahn) as much as two weeks to
collect that amount, he told the young man;
since the young man had had much less
practice than himself (Mr. Kahn) he'd prob-
db\)’ need the whole twenty-four hours o
business of getting the
And he did not fail to add that
four hours would probably
ess, for, after all, a five-
‘meant at least fen thou-

tol
using the twent;
be less than
figure bank account
sand dollars,

With the interview at an end, there was
nothing for James Michael Machilenny to
do b ekve FI gad Marie
room, called by court Mr. Kahn the
A Rt
ing to the door and the street.

As soon as they were out of the presence
of the old gentleman, Maric asked anxiously
how James 'intended to start on his knightly
journey to soothe the wrath of her father.
She was very anxious, you know, for she

is the only way to help,

Now I have the germ of an idea:

really loved James; too much, it was gen-
erally known, for the taste of her extremely
rich father.

“I don't know—not yet, that is.
it—I'Il have to. Don't you see?’

“Ba, James, ten thowsand dollars is a lot
of mo Good heavens, you don't just

pick money off of greenback frees or any-
\hm

Yes, T know you dort, but leave it to

lope. out 2 it away

hould. Tave. made) tuae

time limit a little longer. But, anyway, I've

gof to get jt, dear. Good-bye, L'l call you
as soon as I dope out the scheme.”

And with o breeay wave of his hand, he
walked down the steps o cat Kaho
home with a determined resolutiog to_collect

he stipulated amount of money in the two
months; and thereafter as soon as
to take the other stake into ¢
caught himsel planning the manner of hi
marriage just one week after
lected the money. He always enthused over
hisprospects,
not.
ment, as he walked down the street, he had
not the faintest idea as to how he was going
to get the money.

When he got ome t0 diiwer that night
e was uncommonly morose, rother

Tl get

nr tl\t trouble and received None
affair” in reply. Bu was pri-
marly for the good of the f hey

(Contimied o uge Tidar.
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Recent Radio Photos

The potograph below shows . M. Titringion demorsestng b fnvertion
e fuper: S ehtor compich Wik ke e el o S
ois To By 3t night or i foggy weather without
nger of coming 100 close to the earth. Tt is also
Rl Preventing tailapina. © Kadel & Herbert,

The illustration a¢ the ight shows Sergius B. Garde demonstrat
B e e e i Sohon. ke belows held under Me.
Garacs tight “arm substitutes for the human lungs and diaphragm. At the
Gior” e tube T Tront of his_ mouth '3 rubber Membrane s located.  This
Correaponds to the voeal cords. © P. & A

A cor
secup

tation
to the

2AGW is 2 “hle in_the wall”
SChool. Using but five watts of
siaie g Uion; and b ke

"ed upside down. o the top b

station, maintained by stydents of Broklyn Technical High

wer on 40 meters, this station, has been Reard in every

foter Stations in most of them. - The transmitter is mount-
The receiver is below, © Kadel & Herbers

acx in RADIO NEWS LABORATORIES, showing apparatus

for experime

ires'ace stretched \mween DHEAEG

‘and another (o the

S Hoeas Halbur by tuaus o8 S shing “wire Immcporiiiiy s
meter which messures
wavemeter and detector.

jery short wave-iengihs. Two Lecher
=l of e i

ight that is not shown.

e "cutrent, At the right may b seen a

TWith 2 UV-201A tube, wave lengths below
meters were generated,

2

The portable radio trsnumittr,of the Am
prafind Rt €2

5P el strbetires upor
mapa” wie i

S parts of Long Tsland
eerd pubianed 1y s irice
R EwS

scd i mapping the efict

e Coptowr

ew Yok

MR s
i RADIO

of W:;x()\:stcv cmmw
‘and Connectiut.
on ‘page 956 o
v January.
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New Radio
Developments

DEVELOPER OF NEW PHOTO-ELECTRIC

tube, one of the most sensitive appliances known to
Bhysiit, fs shown o1 ¢ larger sl st the bottom of
he page., © Wide World Phot

EIGHT RADIO MESSAGES SENT SIMULTANEOUSLY.
Above s shown Join Hays Hammond, Jc, with s st of radio
m.s.,m ¢ Clopeester, M bw ere e Conducted 3 demoniies.
shon for naual radic experts by b :ruun: cight selegraphic code

o tran b simaltaneouly, on the

WORLD'S LARGEST RADIO RECEIVER. On the
et . oaruck iy RECEVLE: 08 S0 1
e Targese Tn the worlt e conalns twaty

designed,

L, power o shis gigantic Tadlo cquipment
Connected with charging Sevice, which staris. automatically when the
Batteries are in'a- discharged Condition; and when_they have. been
gificleny chargea, the Cleren” s Suomatcaly shut. o
Siegiack Jo- " son of the bullder of ths monsir resciver

ovefsecing the powen Cuuipment of the sets and from Fepor

S casy Job. Tt is seated that the o Esfoyean St by
Toud"Shesker with this outht s remarkably sstistaciory, OKad

S
IMPROVED RADIO TUBE TELLS
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ou
to you how

have elsewhere had recounted
WERNY o Christmas
y g many’s greetings to

Aot S
nent leaders of the German republic, speal
Ing, exclusiyely and specifcally: throagh thia
station to the people of America, I shall
not attempt o do more than remind you o
it at this time

orgette Nyrelle will be in Paris in
February as the special representative of
WRNY, broadcasting a_message _from
America to the people of France, from the

important stations of ountry.  She

will speak in English and French, M
sing 3 program of French songs sym-
bol of American friendship for France, and

forerunner of future possibilities of
intercommunication,

John St. Loe Strachey, the famous English
journalist, a( (he clu~e of his \'m( to the
l it arewell greeting of

e ol o e e B
Uvmu"h WRNY.

io_is cementing, not only the cities
and regions of the United States, but the
nations of the world in the bonds of a bet-
ter common understanding.

SR e g e
ing of perhaps you

WA Shen
it

citics,

M,

ity, exchanged felicitations in con-
mrlmn with the coming Sesquicentennial
celebration in the City of ﬂru(hcrlv Love?
On, spealing of refigioms, perhaps you
have 1 he great Jewish'and the great
ol e Sy 1 messises
the air through WRNY

r, speaking of the mingling of past and
present, perhaps you vernor Henry
T, Allén; of Kansas, speak at the unveiling
of the anewh plaque at The Roosevelt,
the home WRNY

Speaking of arts, perhaps you have fol-
lowed the talks on panting, scupiure, arch
tecture, at WRNY think of it, there
has cxluhnmn 0( the works of
Zeitlin, Dugas, Gibson, Musgrove, March,
Essman, Blume, and of the ﬁﬂm] designs of
Irene Hayes and other artists, at The Roose-
velt, expressly for the radio listeners of
WRNY.

Radio’is the greatest of meeting places.

RELIGIONS OF THE WORLD

At WRNY, the venerable Anaragika
Dharmapala, one of the foremost teachers
among the hundreds of millions of Buddhists
of the world, met with Jewish cantors,
Mohammedan muezzins, Ardb cl and

many others, in their native e

singing their own religious music. For the
first time in the 2,500 years of Buddhism,
by radio.

one of their teachers
Cart 1. Beawles it axiinged (ese wonder-
ful meetings of Mus Religions.
Regularly, Dr. Christian I Reis s

Methodist

gz

dresses

FROM_STAGE TO MICROPHONE
At WRNY, one night, were Harry

“the tramp poet.” and Harold Vinal, cditor
of Voices, the magasine of modern poctry.
Here were, one night, Rollo telle
Winwood, Harding, and et

the production of “The Taming of

(Continued on page 1358)

When Nations Listen ln'

By CHARLES D. ISAACSON

E BENNETT
of " Stells
Dallas” gave WRN
fans a genuine thell
by her recent ap-
pearance in person.

ROSE BECKER
Violinist - of

Teaac
[l Same Kass.

RL L e
Dlrectur "of ¥ i
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GREAT BRITAIN

It is_announced that
station 2O, the London

[“2L0 1
£ New Micro-
ph

has installed 4 new
f ¢ is called

the Reiss_microphone T atfough very
be impervious o

mission
stead of the usual carbon, it contain

crystal powder welded into a n By
means of hydraulic pr

E Ou i wm of Decem-
[ The Radio - per 15, 1925, thousands of
B Rew i pmun, in England gath-

1 ered to ccl«‘)ratc the first
Radio Revel. In London, the party was held

at Olympia, where several thousands enjoyed
the dancing. At Manchesier the feté was
held in the Bell Vue Gardens, and was at-
tended by at least 2,000 persons.

500 were present in the King's Hall,
on-Trent, These figures show that o=
sum of money . { for charity, with
o e main atiraction,

st ‘shown in_the sketch is de-
for eceivers - with insul:
Each

The binding o

Sghed peincipally

Rt vBlume Pio perate s loud speaker.
hole inthe rim of the bin

odeid o Comneciors.

An interesting part of the evening’s amuse:
ment was Fams irom Euro-
pean_stations.

o the difterent parties {rom Berlin, Spain,
Switzerland and Holland, and it is reported
that the novelty of dancing to music coming
from different countries was greatly enjoyed.

t N. Kotze, a
mining cngineer in_the
employ of the South Afri-
an Governiment, i conft

t that it is possible to
scover gald and e meat denis b

| Gold Find-
ing by
Radio

ey the nseument s desgned o
2" Single-hole panel mounts

the aid of radio. It is already possible, he
states, to send radio waves through the crust
of the earth; and as various kinds of min-

ToSET

The antenna-and-ground plug is an arrangement

whereby ‘the antehna may be safely grounded

when the set s not in use, 5 be seen

from the sketch, ‘one plug is m.mma o' the
hen

‘This is an English invention.

erely pligging in:

erals respond to waves in varying ways, it
should be possible to devise some system of
distinguishing the mineral composition of the
layers one encountered

=

A Novel
Periodical

FRANCE
The cluifh 1 et
district radio amateu

B o

re, which is believed to
be unique, as far as can be ascertained. This
is a bi-monthly paper which will be entirely

The radio frequency trans-
former shown in - the
St 1o o Blugin
fvpe e pnyu‘lar i o

e manu(a: e
o e g o e
modste the' mda bands of

members
o copy will be on sale an

0 give away
Thigiel b

edi ul, printed_and read—by the
of the
ey Wil Aot et

the effect of making this little paper some-
i of a joumalistic. ariosity and. TRrity

GERMANY

ccently, in Tberen,
Lightning { Franconia, - lightning
Plays with & siruck the spire of the

which was
& light-
Part o

village church
not provided wi
ning conductor.

E adio In-
stallation

Fatie, 1y thae e comtack oo ehE cvatal il ot
vary because of vibrations.

the charge scems to have worked its way
along a series of iron nails in the roof and
penetrated to the clock in the tower, which

three-wire antenna of

o set, which he had rigged up on the
side of the church tower. The antenna en-
tirely disappeared. The set was grounded to
a water cistern; and while there were traces
of burns on the window sill of the vestry,
where the lead went to the cistern, no further
damage could be observed, the set itseli be-
ing entirely undamaged.

bl D, vor n, -
T n Stetten, a not:

el German physlologist,
theiDuiry. = the result of experi-
mung the cattle in

the high feeding grolm(h of Alps, an-

Sty i cots e mbre ik 160
is played while they are being milked. The
employed was cast by a

wiss radio station; and it was played to
e cows, by eans of a loud speaker while
the milking process was going on.
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Radio Set Owner’s [nformation

CLEANING CRYSTALS
1, John B. Mahann, of Columbia, S. D.,

s the best way to clean the crystal
of a S

er 25 a cleansing medium
If the crystal is of the de-

loosened), take it
I be wise to provide your-
se pliers or some

Smilar. toolTor i oyt Stles
cleaned. o fromthe. iands

makes a coating on the erystal, which fe-
duces its electrical efficiency. = After the
ALCOHOL
i
< MOUNTING
ME

Ceystle aze best cleaned with o brush moist-
ned with alcohol

rystal is removed, dip a small, clean brush
inio_some alcoliol ‘and with thie remove 35
much of the dust on the crystal as possible.
Ay s o iy :lwroughl) and then re-
peat the operation to insure that the crystal
shall be a5 clean a5 pe Then, with
the long-nose_pliers, the crystal
the cup and tighten the seiserew

your erystal detector is not, provided

with a glass cylinder, protecting the cry
from dust and dirt, it will be a good o
fo_clean your crysial every. three or four

eks, to e good reception at all tim
Tor. hotiing. il veduce. the effclency of &
crystal detector like dust

CONNECTING ﬁn;rﬁms TO THE
SE

Battleson, of

enry L.
Calif., asks

What is a_good, neat way of arranging
the wires from the batteries to my receive

one of the neatest methods s to make 3
cable of the that is, instead of having
hem stran Separately i an unsightly man
ner, the. wires are fasiened togcther com-

Oif course, when such a cable s

it is neces the wires
. of avvered, so. that the diferent
Batteries Will not be suined by the bare wires
touching, Ordinary bel ellent for
i pucpose, as this bas an jnsulaton which
s mexediaid g0, illifend fself rieely o
cablin

Place the batteries and the receiving set
in the positions that you wish them to oc-
cupy with the two leads irom the
“A™ battery, which is_either one or more
dry cells or a storage battery. Run a wire

Los Angeles,

DETAIL OF
CABLE

A neat method of connection is to construct @
Gable s shown above,

7THIS page constituten what is to
known as the SET OWN-
ERS’ INFORMAT!ON

art-

NEWS. The purpose of the de-
partment is to furnish assistance to
those readers who
acquired any extensive knowledge
of radio, but who are the posscasors
gt radio teceivers and wigh to laow
how to handle them.

There i

intelligently read the articles which
are written for the more ex-
perienced fans. Consequently this
new department has been started
for their benefit; and we invite any-

e who desires to do so, to write

~ service.

PARTMENT, RADIO
Park Place, New York City.

from the plus side of the battery (which

the center post of a dry cell, or, in the
case of & slonaee battery, either marked with
a plus ign_or painted red

they are all to be bound together later.
vide yourself with a dozen or so small
that can be attached to cach end of the wires,
When you have measured a wire and scraped
nof insulation, attach at ance,
re, a tag_which is
plus A7 Do the same for

their proper places, and. bind
with stout_string, starting e gt
two wires join. The easiest method of bind-
ing is to use a series of es along
the cable; and then, when it is necessary t0

bring a wire off to a battery terminal or
post, the wire can be securely
If the receiver is in a cabinet, the cable

may be run through a bole in the back of
the cabinet and ll\unL t the respective
binding posts. res are neatly tied,
this Tethod o[ i
essy” look that so many sets have, ‘and
e provide an_efficient
aid when it becomes necessary to substitute
new batteries.

CAN A LOOP ANTENNA BE USED?
3. James R. Kidder, of New York Cit
asks

My set has a detector tube and two stages
Can 1 operate this on a loop antenna
e assume from the question that the set
has two stages of audio frequency amplifica-
is in the

tion, and the answer, in that case,
negative. It is almost useless, and a waste
f time, trying to_get satisfactory results

from a loop antenna with a set of this type
iRty rescivers sve. dustgned Ter:
marily for use with an outside antenna; and

it is seldom. that even locals can be brought in
on the loud speaker when a
We advise the use of an antena, of 4 single
wire al 5 fect in length. Put the an-
erpegto possible; and remember
that the length of the t s, the
wite connecting the antenna to-the se
D ouned i 50 fhr @ she chcive 1cr\"4h
of the antenna. Tor example, it the w
Srom he antenna to the set is 30 feet
then the streich of wire ‘bétween nsulators
need be only 95
t might be mentioned here that a loop
antenna should be used only when there are
five tul re n‘a set; that is, when
there are at least two stages of radio fre-
iy i G
es of audio_frequency amplification. Of
corse, sets of the reflex. fype. sometimes
accomplish.the same wmber of steps with
s, and some of these sets operate
Satistactortly on 4 Joop

TESTS FOR LOUD SPEAKERS
4. Henry K. Swain, of Media, Pa., asks:
When I plug in my ear-phones fo my set,

e music i loud enough 1o heat all over the

I v e T L e

there ‘are 1o results at all this?
First, we would_advise dw\ e
aker be tested. Procurc cell and,

With your ear close to the Joud speaker, hold

one of the terminal tips to one of the termi-

nals of the battery and tap the other term
nal of the cell with. the other tip. There
should be a decided sharp click audible in
the horn or cone. If there is no answering
click, the next piaces to look are the leads,
connecting the instrun
receiver, Oneof these may be biolen and,
in this oase, the spesker cannot functon.
These leads ma ed in several differ-
o e

LOUD SPEAKER
LEAD

DRY CELL
———

MINIATURE
LAMP

Abovo is shown the methed Tor iy Taada
‘any sort for continuity.

dey cell and . mibiature electric lamp that
will light with 1% voits the valtage of a

o cell, Comeet one side of the mmn to the
e e
B it TR
that you get lhe ends of the same wire
as they run in onsille sleeve  for
part of their length, Test both wires. It
the lamp lights, then the wirc is continu-
ous, and the trouble must be searched for
clsdyhere.  The other place where the
trouble might be the foud speaker
jiselt; and_ the best thing to do, i that
case, s to take the instrument to the place
hefe it was purchased and et the dealer
look it over

REACTIVATING VACUUM TUBES

]5 Morris S. Green, of Baton Rouge, La.,

e a three-tube regenerative receiver.

T e e

condition, and al connections seem to
be OK. ‘Why can I not get any music?

Assuming that M. Green has thoroughly

(Continucd on page 1368)
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Bow Shall [ Begin?

OR many months this department has
been running in the pages of Ravio
d during that period of time
received hundreds of letters from
ele-

mentary
frequent questions asked, and
not_been definitely dedlt’ with in these col-
umns, is that indicated by the heading of
this article.

When a_beginner, or one unversed in the
art of radio reception, first comlm " hat
field from a layman's standpoint he is apt
i & very erroneous Inpression of the
situation. 1f he approaches it
reading some of the technical articles appear:

ious publications, he is lia
believe that mdm might almost be cf
with the “black arts” in complexity. Soch
e e
must be banished if radio reception is to
progress as should in_ the next
few years. Rather than a most complicated

By A. P. PECK

who likes t truct his or her own sets.
Of course, the experimenter belongs to a
certain extent in this classification; but, then,
there are others who want to build just onc
radio set, so that they <an listen to it an

Fig. 1, The above shaws cxamples of unit-panel
mindings, for s
“experimental work

show it to their friends, and with pride in
their voices announce to the world in gen-
eral hat they have actually built a. radio
receiving st that works. This class usually
wants to build just one good set and use it

Photg by co.mm, Raidio
orb. of Amer

subject, the operation and use of a radio
ng set is most simple; and in these
columns we will deal with its various phases
in such a way that,
be the removal of many of the mist;
impressions that are abroad regarding radio.
THE AMATEURS

n this greatest of indoor sports, there are
several different classifications of people to
be considered when we want to talk about
how to begin. First
the experimenter.

of it, or for the valuable information to be
sl by exeintal oS, Ulns
ening to the various broadeast pr
Elh et
a secondary matter. Many rograms
are listened to only for the i
ut some new circuit or new adjustment, and
e programs_themselves
this present article, it will hardly do
to deal in detail with the needs of the experi-
menters. Most of them have already started
zood_many
fhem will develop out of the other
of broadcast Tisteners once they have become
initiated in the game. Therefore, these few
words will suffice for the experimenter.
BUILDERS AND BUYERS
Then we have two other main classifica-
tions. The frst is the builder, o the one

for a considerable length of time. Under this
eneral classification thereare two types who
must be considered who
wants t itle money.as possible fn
the construction of a set, and the other is the
one to whom money is Tittle, if any, object.
More of this later.

The second general classification, after the
build he uyer, or man who wants a
radio eceiving 56, but wants 3t completely
installed and equipped, so.that all he has
do s turn the dials and Tisten fo progeams.

Her d the rich and the poor
G thome ok antsta Ty the, bt seroamd
those who ¥lo ot want to spend too much
oney.
FIRST, THE AERIAL
Now let us consider the specific needs of
the various clat sted above and
just how they should The first thing
that everyone will need, be he experimenter;
builder o zood_outdoor aeriai
and a ground connection'; both of them being
conected by meats of wires to 2 point where
the radio set is to be loc The construc.
tion of aerials and isliiion of mpucd
connections has been dealt with in past issues
magazine, and a very simple way in
this_same_department.
The aerial, as you undoubtedly know from
observation, is a more
stretched between two convenient supp
It should be placed as high
¢ be any length from
The general results will not be greatly af-
fected by the length; but we may s
passing that @ short. acrial Wil ensble. you
to tune out stations befter than a long one;
whereas, a longer aerial will give louder
signals short one.
The aerial wire must be insulated or cut
off from its supports so
rents picked up by it fmm a broadcast sta-

than a

lost to the vecc)wng ol
ould be of glass or of glazed porcelain

e
tors themselves, after
they have been purchased, will show just
how the wires are to be fastened to them.
o bave the very best possible
and ‘one that will not be Afected
r conditions, use enameled solid
copper wire. Use the material for the
Teadein, o the wire. that connects the aerial
the’ radio receiving set; and where the
lead-in and acrial join, solder the joint firmly
so that 110 losses ‘wil
Dearest radio store, get an ard ‘ty;
lead-in_insulator, sither bt Gt 1o
be placed in a hole in the wall or along the
window sill, and by means. of it connect
your lead-in'to the receiving set

e ube set
Foin ot Degiones who
ncs "t desire 1o overt

Photo by me Daico
aits Co.
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[The ground conection may be made to a
y_scraping the 5urhcc of

S iy clean, anolying a clamp to
it, and soldering or bolting a wire “femly
o the clam. 56 wire is then led to the

‘ground” g post on the receiving set.
B BUILDING
ial and ground installation
hds bLLn mndc, we will turn our atention
receiving set to be used. We take
Ftor " granted that v st
ers will desire to usé a set ’ it a loop
rial; at least until they have become
{oroughly familiar with radio. reception,
Therefore, we have left this phase out of
thisdiscussion.
For the benefit of the exper .m:mcn e
, how _various
HReR R
arranged’ that they can be

unit. style; so
quickly and easily connected to cach other,

and then change nmund until the best
results are obtained. For the man who wants
to make several different types of receiving
sets and experiment with them without buy-
ing, many diferent and duplicate parts, the
unit panel idea is a migl\u "uod

Then, for the man who bu\l:ls

m5 own

type of set
admirably to this purpose. G
definite details are given as the vhomgraph
Is ghowg merely (0 limieate the point
various instruments are
board ‘and mounted by
Screws, or short
the instruments m connected together, fol-
ummg any one of the standar
S et

publications particular i

Wn was assembled for the Jaegnse of
experimenting aeith a vacuum-tubé detector
and one stage of tuned radio frequency am-
plification.

However, the same form cail be

followed for any type of set; and the in-
G e ot ol gl
cmmccuuns changed, unhl the e esults

ty
ended for the beginnér who s handy with
tools and does not want to spend any m

Fig. 4. Above: A “freak” crystal recelving set,
bl g and shows an ordinry lead penel '
coil; 2, pencil clip; 4, crystal

and cat]
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Fig. 6. Another type of et
ool Sl gt
Gt iy 3 goud one
Show 3 T A G
hice abes, this st wor

Sl 2 many, o and
Bretiberbet o slec:
e e St

Phato by Zr“ct; Crostey
adiy Corp.

‘money than s absolutely necessary. As will
be noted, there is nothing at .d! used in
connection with a set of this ndmre that
is not absolutely necessary in ation.
Such frills and -fancies as panels dl\d cabi-
nets have been climinated and every cent
expended on_the set goes toward working
apparatus only.
‘THE BUILDER WHO WANTS SIMPLICITY
oo aee ave the third builder to consider
e e © b e el

Fig. 3. The above is an example of 3 home-
made Set that‘ean be readily made by the radio

yet simple, set; but does not want to go into
technicalities which may lead him into future
trouble. efore, a set as simple as the
one shown in Fig. J should be selected.” This
is a standard type of ru:uver ]mo“n as a
three-circuit &u.xu emplo; acuum-tube
detecior and two stages of audio {requency
amplification.

0 show what can be done by’ some-
one who _desires to build a very cheap radio
gty we ilusirae ihe one shown in Fi. 4

Chi; a at was, cmtrt(l m a prize
ot e v teah Scie
Ao T
complete crystal set, less aerial, gmund mm

owever, it works ml gives quite
good results for local rctcp&l 5 and it goes
to -show just what compl
when an ingenious builder ﬁnd> out a_little
bit about radio and tries to buid a simple,
eap receiver.
THE READY-MADE SET
At last we come to consideration of the
buyer, Kanowing nothing about radio, the

v best thing for him o do -
reckly to some large radio dm]u mvd H‘M\\lll’L
about the purchase of a_complete sct, with

all the necessary accessoics, and at the same
time ask the price of instalfin the same sct.
1f e does i st s spand very i

S receiving

oney, som;
Such a set, com-

set should he declderl pen.
plete with all Sadis G
Bhones and, mb: Shone ot cast more tha
eliable radio df.ﬂcr \\\Il
usually uman ﬂm et for an addit

10.00. e .Arudm
a[m:z\v ing m (lm Gepariment have
lowed. ad carefully, the purchaser m
any type of set should ave. no. frouble 1
installing it himself, and thus save himsel
a little mone; simple type of singll
tube receiving set that is easy to operate
shown in Fig.

If it is desired to spend even more mongy

n the purchase of a receiving sct, and yet
cconomy be desired, there are several ifer:
so-called

ng
tubes. required for
duced, and the Consequent b:mcry currenl
consumption is also cut down. abviot
e
tubes dnn four and, therefore, a set of this
e recommended. ' In its manu-
easy to handle and
is sharp enough in
ordinary purposes ; or,
giher wotds, you can select any station )nu
desire to listen to, without interference from

RADIO RECEIVERS DE LUXE
For the man who wants to buy the very
best possible in radia receiving set, the ini-
tiated immey
the order of ouat
heterodyne. One of the several types avail-
able today for both the buser and the builder
is illustrated in Fig. 7. This set is sold only
I d be

imitate ;
but, o the other hand. practically every radio
periodical carries a super-heterodyne con-
structional article in 11mn~t every issue.

you lmn toward
pas e
after you have mastered the

Suth7a" set
snnnlcr sets.

e buer, however, case of construc-
tion Js m, criterion, ach as he will have
nothing 1o do with it. Therefore, with mones
at his command, he can Tirchase a set »ud\

ow
Rotoe and thes prteecd o eiey st 1o
any event, one thing that every radio beginner
should do is familiar with
various radio stores in his vicinity or with
the various mail order houses through the

The so-called breadboard layor
above, s 3 very good type for the ridio e
nd” experimenter to. employ.

mediums of their catalogues. By looking

their variots sets or studing pamphlets

and cmlo«m, much information to

radio in genetal can be picked up, and by

talking 1o, the saltsmes In the ares, you

an_find out many things that will be of
Takerest to yom
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Short-Wave Work [n [RAQ [Mesopotamial

By FLIGHT LIEUT. R. F. DURRANT, A.F.C.,"R.A.F.

T resuls, et forth in this articl, of tests conducted in Mesopotamia, should b of the great-

est interest to everyone who works on the shorter

waves. Lieut.

t worked with stations

on every continent and reached some very excellent mn[luriun: as a result.

OTH the amateur and_professional

experimental radio world have been

busily engaged in collecting data

15 to 100 meters,

th: ffer no apology for intruding on this

subject and setting down my experiences,

obtained in the almosph n cther of
"Iraq (Mesopotam

work cxttndcd gwgrap‘nca“y, from

Basrah, in the Persian Gull, up couttry to

the

on the wave-band,

Baghdad, and more particularly
Mosul Vilayet.
asrah, in_ southern

’Iraq, one has
ry to work
it is

a large sector of swamp cou
over for radio communication;
that static and atmospherics of the
type, origi in the Indian Ocean, appear
with venornnus regularity, n.nrlgrmg rapid
communication on_the hx her wave-lengths
at times slow and inaccu:

‘Whn 1 left England in 1923, experimental
long-range, short-wave work was_entirely
confined to a few British and French experi-
menters carrying out mxhl] tests with the

meters

and above, and, as far as I am awas

Sk o ot bees. eoallished with

any experimenter east of
NSTRUCTION OF STATIO!

with the obiect of ascertaining the

g effect, etc, of signals

L i e

Tt was

that the first receiver was it
an aerial, T had two 30-foot field masts, 45

+ apart, and a four-wire equally-spaced
counterpoise on spreaders directly underneath
the acrial, the antenna. consisting of  four-
yire sausage on spreaders ; the
ea hich was t\\cnty feet in
e
one side, practically against the acrial, was

2 bamboo matting fence. Scattered around

idings, mostly with fin roofs.

d was the ordinary aperi
odic aerial, tuned secondary, and reactance—
owing to the absence of any coils or proper

ormers, and in order not to waste time
obtainingsupl
sardsoard boses were used, wound
28 D. wire; condensers, also, were a
problem, the only available being of an obso-
lete patiern, Crude wooden handles were
fitted to aveid body capacity effec

t was with gre y that Y spent a
ool ight and. daw" i sweepin
around_trying to_intercept definitecall-
Sign. One valve was used, an ordinary dull
emitier, which tooke normally
HT. e set could. not be persuaded to
f the value of 80-90

S
soligmas :Ip\vhn
T CALL FROM SWEDEN

After se\'era[ urs a steady R7 note
was heard, which turned_out to be SMYY
(Vaxholm, Sweden), using, it was after-
wards verified, an input of 30 watts on 90
meters ; copied this call-sign

GNN came through, and T had the
satisfaction of intercepting in 'Iraq the
Bret Drtioh station:

Nightly watches were kept, and GZNM
and GZLZ came on the scene, followed by
others whose cal Steps were
then taken to rig up a transmitter, and the
following very roughly-improvised gear was
wired up, using a direct mu‘\lnd e
cuit, Aerial coil actance were bot
on_ cardboard furmcrs Svound. with seven-

stranded No. 22 bare coppper wire, a D.C.
molor generator giving 1,000-1,500 volts run
frow e lighting s, and a 250w
transmittin with &’ 14-volt accumula-
tor for lament lighting.

opes were entertained of reac!
ing farther than  thousand miles with this
extraordinarily _primiti
Weelds tests wert arram!cd DH GRNN and
in the early dawn (0200 GMT) T had the
great satstaction of hearing him telling me
T was quite readable, the signals at

e s!cadnly in smnmh while
e "Irag—during the first

Which was the frst time direct two-way
communication between England

g

S R T, Dumsne, ABE, HAS

and 'Traq had been obtained. The atmos-
pherics were too fierce to read signals on
the l-ughgr waves and, although reception
was difficult or (\: mve valve, each word was
only sent twice it the finish, as the
Stmospherics. dwindled with the sun riing,
cach message_was sent once onl
tests were satisfactorily mrncd out wllhom
nterruption for one week.

RECEPTION OF BRITISH STATIONS

After this, regular nightly watch- was
maintained, and mmm\miuﬁﬁon established
with G2NM and 2L.Z, gentlemen giv-
e i e e
improvements and changing of waves that
were

regular communication was a
nightly ncmrrence, investigations were made
to find the periods for reliable work during
the twenty-four hours.
wing to the fact that the British sta-
tions were unable to transmit during broad-
casting periods, some valuable data
were not able e was
not another short-wave set within a thousand

reliant on the

miles, and I was entirely
British expe:

ch,
o B e opencd up a 1815 GMT. (9:15
P.M. in ’'Iraq) on 90 meters—this could
only be carried out wntil 1900 GM.T, owing
to the British siatiors having to close down
for the B.B.C. t e next period
G e wwally 2300 G,

AM. with me. gigals from Great i
were always R6-7 af t 2300
CUT. s steength sl RY

plus, and they would reach their maximum
at 0130 G.M.T,, after
would go to
0530 GM.T., when it had been sunlight for
thee hours it

f was at first thought that atmospherics in
‘Traq woum be sufficiently moderate on low
communication
every night.
had great hopes i \hv wuuld be the case;
everything during er, January, Feb-
Fuary and March pointed 10 that end—but
with the advent of the summer it was
found ‘that there were certain nights when

atmospherics were 00 strong to read U.K.
on any wave from meters. The
percentage of “bad air” nights was, however,

Very Tew in comparison with high waves.
Oniy those wha have listened in around the
Equator and South America will realize
what I mean by Xs. 11 1 mo exagasration
to say that, with a 3-valve receiver, wit
the phones on the table, X's can be heard
one hundred feet awa are at their
num at night, but herald the approach
sandstor i
Contine theoughost e twesty-aus Wets.
Their minia, as measured by D.F. were
NE. or SW.

‘SuNSET AND sUNRIsE TRSTS
The first tests with Great Britain were
al\\ayc carried out on waves varying from
5 meters. Watch was also kept
e e clow the hori-
zon, and to my astonishment Australia and
New Zestand stalions could be head “tuning
up” ing preliminary calls. They
Would thei, tade o for o Hoket ad 12
appear o hours after sunse, when com.
‘munication w,-u opened up with A3BD and
New' Zealand, JAC, 4AA and
SAK. These stations would fade out zbout
1930 G.M.T. and, st strange to_relate, could
never be heard at sunrise in “Iraq, but only
at sunrise in Australi

The best_low-power results were always
obtained with Finland, and all Finns
could be worked each way on 12 to 20 watts.
They were mostly students in military
colleges.

The average power of GHH was 100

A2BQ, and

watts. Let me remark ﬂm of the many
English stations read, i only stations
who had a steady, clear note, ke 20D,

ordinary outdoor aerial, the received strength
was only two points higher.
UNITED STATES, CANADA, BRAZIL
A lookout was then kept for the United
(Continued on page 1340)



1272

Radio News jor March, 1926

Radio as an Ally to the Theatre

N a recent issue of Ravio NEws the
priter found, an laleresting - sitoment
by Theodore H. Nakk fect

that “. . . the talking or musical .
picture film will come into its own only after
a severe and bitter fight with the powers
st e g Sldond. My ok i
cussing iy oF combining radio
With: the movics

Every, modern jnvention Yas in its Jrcep-

tion lhrtamne to be a bogie to some indus-
try. Tn the beginning, radio. broadcasting

PSSR

),

Sol Lesser at the microphone of KFL

was_frowned upon by theatre owners and
producers fhroughout the country. Tn the
spring of the Actors' Equity
tion went on record as opposed to its mem
bers appearing in radio concerts, and the
satement was made regarding broadcast-
ing thing grows, and it bids fa
m mumc ehommgs. proportions, thers \uu

n b centive to go to the theatr

When audiences can hear everything in thur
homes they won't have to go out
tertained.
DOES RADIO THREATEN THE THEATRE?

Never at any time has radio atienipted to
combat the movies, but it has had to fight
franc opposition. It I bound o prove
delsinnas gty b offe: " i e o,
and as a result theatrical co-operation was
withheld for some time

In contrast to this attitude, the West
Coast Theatres of California and the Metro-

ever_conducte
eraton of the offcials of the ¢
tions was so rely and ent
given that There could be 0 qummu of op-
positior
et there are now_over 550 broadcast sta-
ol he Tle States n ostving ol
installed in 4250000 homes, and radio sales
parts and accessories. for 1925 are
ated at $450,000, What has s
Sieant to the theatsical box vice?
ause of his gigantic activities

and

By COLMAN GALLOWAY

tem pted.

prominence wn the motion picture and_ the-
atrical world, T yent lo
e Tt ol Lser,

Do
e my an-

here are, perhaps, few men more inter-
est e Soialle i nstioral el et re

lems than Mr. Lesser, and he sees them
from, the showman's viewpoir en 1
asked him if the radio was a mumtt e
theatrical box offce hc was in a position to

answer_authori
ositively nol” e i

the. world's most delightful_entertay
ments, and with every added improvement is
becomting a greater ally of the theatre.

“I know,” he St  smile, “dhat
biadd been nenace
s e
who stil o that attitade are i the
minority egitimate
She e e e e ol
VR S L

ributing ward kecping
While prev

s znd cm\m)md
ent each one o fhres is independent of
he Gihers e day. s Coming whes they. wil
close allies. This is particularly true of
the future of radio and moving pictures.
ADIO AND MOVIES TO FUSE
“When T prophesied this some years ago,
T astounded some of my associates who con-
sidered.the atuitude visionary for
ane enjoying a practical reput
e B

dxumm m:u[ by Hugo Gerns-
back and his deas of the motion
picture an Jm ‘functioning ¢

aeter, o Some

et ests ,u_onz i
been ple:

Metro-Goldw
Pt i ot
Theatres, and 1 believe the
attitude of cn-oymrauon dis-
played by the West Coast

heatres is impressive _evi-
dence that we consider radio

an ally.
“In’ addition to whatever
wvv‘c: we can render in ex.
nd our

vaud:\'llle g
Angeles radio

ey ek in the
same manner we bill 4 theatre,
and is Zatly . farnishing
Glent for. ;\n(ms o

e e
S Lesser. dio was the
prinepalform of entertainment.
and Mr. Lesser proved to be
enthusiastic a fan as lns
chilgren.
Using the home as an illustra-
tion, e pointed ot -
ou can picwre the cfiect it
\vould have on our home, on
. Lesser and our boy and girl,

o

uf our daily life, from both an edu-
catonal and, an
i

point True,Tike the average Ameri-
ca vc are fond of the
muvlcs and’ st e vrhentalmn)‘ ;md

e e
% tha: Teorda 0 oo T par-

h the broadcast station of Earl ¢, Anthony, Ine

8ol Lesser, theatrical and motion picture magnate, tells Colman Galloway what he thinks about
it, and predicts the co-operation of the two methods of entertainment on a scale never before at-

ticular form of entertainment, atiendance at
the theatre is neces

id pleasure, that the two do not co
Our hom iypical of the average,
believe, and my own experiente’ feaches me
that ‘those. in.the " theatrical “ndstry” who
oppose such a valuable uhm\c( to home life
are, making  grievous erro
“This 3 froin the personal ‘vicwpoiit 1t

shows how radio has' reached me; through
my hor

RADIO MOVIES AS A COMMERCIAL

here is anotl h r ang k a showman,
radio rwrmrls 4 _commercial propositi
ith valua sibiliies to me and \he

ted As T
ally md(‘p('nd—

ﬁ":xz

tin
development, and i
mechanically reached that point where it can
be adapted to the motion picture as an aid
in film screening and entertainment
will be a commercial alliance effected un-
(Continued on page 1344)

$01 Lesser president of the Principal Pictures Corporation, in

KFI,
Angeles, Calit
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New Develorments Inh Radio Apparatus
By A. K. LAING

who live in or near large cities,
in which powerful broadcast stations
are situated, are quite satisfied with
eceivers having two stages of audio
(requtncy amplification; as
ceivers, it is often nec

in many isolated districts, and in localities
where reception of all stations is ponr e-
e of mtural obsiructons, the necd

felt for a rfcu» r th will give full loud
G e o o
[EL‘ML' when they reach the antenna,

The receiver 1Huslr'\ltd in the accompany
mg halﬂoncs was eered and amlL ac-
nall lm\n \\l\crt receiving condi
aor and has been designed to give
satv:.iz\ctor} SCY\KL under similar conditions
elsewhere.” For this reason, it employs the

Radio continues to advance as rapidly as in the earlier days of the broadcasting boom.
season brings its crop of new sets and parts, and of late no prominent manufacturer has placed
upon the market a product that does not embody at least one unique feature.

presented on the following pages are all typical of up-to-date ideas in design and manufacture.

Provision has been made for antennas of
arying th by
s et i
arranged that the six tubes s B
attens qujent s Kl ., el yadls,

if used without a “C”
PHONE AND spauu;x CONNECTIONS
HIDDEN

. The appearance of the set, when
is improved by the

hones_or

raised old gold
Adam brow

teries the an-
made khvmwh a com-

tenna and ground are

bnation plu, e siclit or ‘Lt . afal
ated in the back of the cabinet, This is a
e i il e pleasing to

Fespond o ihose 1 he 11
lustration below.

Photos_on this ('um: i
courtegs of S

standard arrangement of two stages of tuned
R.F. amplifieation and detector, but has three
stages of A.F. amplification instead of the
customary two. is pmw(\cs fnr full loud
speaker volume from statio in an or-
Ghnars <o, wowld come n bt Saiitly.

NOVEL METHOD OF SINGLECONTROL

housewives ; as all of the connections may b
de or broken with one simple operation, o

that it is an easy move the

for cleaning, or any other purn

rectiver has been designed with spe-

cial Gare n the gudio frequency portion of

the circuit, insuring good tone.” Despite the

Each

The apparatus

fact that three stages of audio frequency

amplification are employed, the tone is quite
satfactory,  This 19 duc in 2 large part
to,the use of trans! s of Tow ratio, 211,

‘The dial is caliprated aceurately in wave:
lengths, making i @ simple matter to find
desired station the necessity of

e e e
BATTLESHIP CONSTRUCTION IN A
DCAST RECE
er which is iteaied
photograph on the following page

in the
is one

Front view of the receiver showing uni-control
kb for taning, and volume and claFty controls

of a series designed by engincers who for-

ey did much work for the Navy. In
any of the features fo be

are  incorporated

cons

equenc
ound. on battleship. sets
iito this vecever,

glance at the 1o view siows the sturdy
construction of all parts, separation
intp shielded units o
radio frequency current, The
ploys, three stages of tuned radio frequency
amplification, an untuned detector, and ¢

o freque:

may be seen. 1mm e illustration and

il um

the circuit_diagram, only a_porti
e e
transformers s coupled in a fixed position
to the secondary. A few turns are mounted

on the same shalt fhat cm ries the condenser
v plates; and tl complete half
cbrciion s (lc aiding” position to the

A unique method of singl 1 is used
to v the condensers in the
mdm frequency.stages and 1 the detector
The of all the condensers
s e
wire, Tension which
y , are used
Tt el taut, and to prevent end
1 sion is made to_adjust the
ﬁm and third condens bring _them
ack into synchronfsm with the central one
shoald they happen to et out of adjustment.
tion, 1o compensate for any de-
tuning caused by the effect of the antenna

small

This brings all of
tuning controls into one location on the panel

s nobs in the lower corners
TR in

the receiver. The volume control the
potential on the wrid. Of {he. second audio
amplifying tube. It consists of a 100,000-

ohm_potentiometer shunted acr
ondary of the second audio transformer,
Wi vasiabie tap) mjineoted 1 the gord:

The stability control is another variable
resistance connecte ies with the plates
of the radio frequency amplifying tubes, This

is varied to increase senstivity and clarity,
o the point at which the tubes break

e

‘?i\W “

]

The bottom view of the receiver.
ast resistance

control knab
tiometer 16, potentiometer
amplifier; 23, A.F,

o, plug for ecciving bavery eads? 11,

amplhers: 33 AF. wdnbformers 34, by-pase condenser 55,
enser; 26, Fubb

i
5, yerier pulley; 6, senion spring; 8, aub-pa
“enich Tor Gponing A" Sattery ol paten:
T Foestiats 16, or condenter anc sria jeak s 20 Seis e RE
yipass cont

orts for section of sub-panel.



Tnterior view of the

“opposing” position. In this manner, the ten-
dency to oscillate is controlled progressively
over the whole scale, and the balancng pro
ess does not detract from the efficency at
any p
PROVISION FOR DIFFERENT ANTENNAS
selectivity switch is provided, as seen
R U L
the anter condenser 0001
makes

capsctance the "tuning e
sl rovision is made well as for
an msxde am:m\.« cunncc\ml ducdly to the
grid of the first tube. Eith will good
results, al\h()ugh the U\m[nor vm(uma \\'1(1\
in seri allows the
< ncarly in synchron
arrangement.

upling between the output of the ihird

my i

o = hoid by a0 o0
justable_condenser. The detector is of the
usual grid condenser and leak type, the out-
put of which is bridged by a 00Zuf

e amy st re
conventionsl <onstruction, extent. for. the
small switch at the right, which employs 4
novel method of changing from one to two
stages.

DIFFERENT TYPES OF BATTERIES
“This receiver is supplied in several similar
ne type uses sm: il
u.mughmu Another
tubes in the three high-ir
storage battery tubes for the

all
uses i e

equency stages, and
detector and
e circuit dia-

smaller tubes,
o e e ol voltage, regulated hy the
Fheostat, to be wsed. on the Targe.tub

ursioe | | [msio
ANTENNA
<
0003, ooy
M ME

The cabinet has been designed by a well-
known coach builder and designer of custom
s @ graceiul sim-

automobile bodies, and_ha
i te policy
of me B e e 1t
know
Sotting ahareyes: of e fechomall side of

radio.
THIS RECEIVER USES NO BATTERIES
WHA’

i e
a receiving set whic arly as foolproof
as it is possible to hmm nx\c md;\y Tt uses no
batteries of any perma-
Ty the. mant{actur
possible to tamper with the “works” withotit
vitiating the Shat accompanies it
A glance mu view shows how com:
Siklal o e N vmb\c
except the holes provided for the inserti
of tubes; and these are the only clements m
the receiver w!uch replacement or
tention,  under unusual conditions,
e aet that it 1 now possible to market
2 completely sealed recelver ie signifcant foe
tw st, it shows that the manu-
o' Sccent complete véspon-
enance oy riod o
t indicates that radio has be-
quite as simple as the auto-
mobile or the phonograph. In the carly days
the automobile, ever who owned
e had 10 be & competent mechanic.
early days of radio, every
fairly complete technical editcation. The ap-
pearance of receivers like this batteryless
one marks the passing of the old order, and
opens radio to all classes alike.
HIGH EFFICIENCY OVER BROADCAST
E

The receiver is conventional in that it em-
oloys five cubes; two cuned radio frequency
stages, det wo audio frequency
N T e oo se e
to cover the range of 220 to 600 meters;

1 MEG,

a
=
oo
e
.
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and a special balancing arrangement allows
high efeiency withoutoscillation, at all
points on the di

“Three sephrate tuning controls are located

on the iront panel, together with two thio-
stats, one for filament and one for volume
contiol, The audio frequency transformers

= et wed A
panel in the nts two
binding pmh wo facks, and the  tesminal

and plug that connects to any
hght Faw i e e e b
nection to aerial and gmund sl ik
are for headset and loud speaker. On
Teverse side of ihis rear panel the cl-okes
resistances, efc., are mounted

CONNECTIONS WITH CURRENT SUPPLY

All cireuits are wired with spaghetti-cov.
ered stranded cable. No bus-bar wiring is
used, and it is .mposnbm s
to sh cuit the receiver at any poit.

In houses wired for 110 volts. direct cur-
rent, the plug from the iver may be in-
serted ditectly i the sockel, Where the

;Qa:

h
eithes e maximum current con-
>umphon in ither cas 6 Cooes less sha B 41
hour, e R o

sary to step-down the supnly voltage as much
as when rectifiers and filters are attached to
a normally wired sct.

The cabinet is of two-toned mabogany,
and has been designed Mﬂ\ gre: to
prevent tampering, breakage of wah or thc
entry of dust, dirt, and me\;\l objects.

SPIRAL-CAM CONDENSER

The skeleton drawing on the facing page il
Iustrates a condenser, incorporating_in
e conctructin senerdl \midue desmes T -
most_interesting is the substitution of
moulded spiral groove for the usual -
arrangements common to condensers in which
both sets of plates mnvc suuullaummb This

mpl

provision allows a c evolution of the
\ween maxmmm nd. minimm sk

tings, jnstead of a falf revolution, as in the
ordinary condensers, The . plates

grooves are so designed that an
apnm.mm\ accurate straight-line varia-
tion is obtained over the band of broadcast
frequencies
plates_are made from unusually
er e e align-
ment éven when subjected to rough handling
Referring to the numbers on the illustration,
one of the two groups of movable plates |
2 s the specialy-grooved cam plate; 3 s the
for the rotary running
St goirei il oy gml connection
from the movable plates o the binding posts;
5 is the vertical supporting

PREVENTS LOST MOTION
One of the unique features of this con-

T

U

This is the complete wiring diagram of the receiver shown in the illustration at the to

loer sEsov.

Storage batiery les a8 detector and A ampl

of ths puge, with the exception that provision is made for
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This is the latest development in S.L.F. con-
‘The rectanguite plates e fuidsd

by “means 6 the

el ds

scipion s e h

Photo by courtesy of Signal Electric Mjo. Co.

denser is illustrated at 6 in the drawing. This
is the manner of preventing “end play” or
wasted motion in_ tyning Most gear
little “play” va me
dial is reversed.

egree or w\»bclore
gears engage
to make the condenser plates Y
‘ ‘annoying i tuning in or
In xl\g c(vl\denwr |Ilus(r.\hd
me by means of |h
special cnmtrucxmn wl \hc tip of the g
rod, 6. will seen that llm lrh, bCSldth
[he \erhcnl pm that fits loosely e groove,
‘hemispherical part \\hlch mmhts bo(\
fims-of the groove.  As the spring guide
rod, 3, has a cnusmnt downward tension, both
naintain & m.wm e
Sure against the small_hemisphe
motion in _either direction is [ch msmmly,
there is rm room for end play.
s almost all of the metal the condenser
is muctnlmted m the plates, .md as these
separat argin from

short @ column of air in the ordinary type
of Hoen, whicit Al 20t
tained vibration of only the waves that a
not longer than i e Tghar ot e
tsel this reason, notes with @ wave:
Itk e tha ect are
wnder-amplified in an ordinary homn. Tn
ater words, frequencies below middie C on
the diatonic scale become increasingly

. % s Voen: s o pénain it bt i
ways, and overcomes most of the

tfe

hos act

general public will do this
NON-VIBRATING MATERIALS USED
n addition, the walls of the horn are made

ich & manner that

tendency for the

at some nmd,.menm trcqumcv

case with The

Cotuumn i made.up {rom several

T e s oy Ia)cn of

Thia cube may
small space w..».

Photo by mmnu at 5ol Canto Radio and Tele-
‘phane Equipment Co.

tinen cloth are wound on
form, and over this several hundred feet of
slender rattan are wound spirally. _Then
more linen cloth s put on, and a special

mpregnating compound is
e
turns of rattan.

the mandrel, or

The whole makeup results
which is_very flexible,
capable of repr s g with
degree of amplification almost all
tones of the human voice, as well as those
of ‘the standard musical Thstruments, . Even
the Jow asies of ¢ lacas ergas cofoe sheoneh
fairly well. Because of its flexible nature,
hisebeproduces. iy be cofled vp n &' swall

i ol takes up little more room

t horn. This coiling
' from the quality or vol.
ume of the wmnd Teproduced.

The manufacturer of the flexible tone
Gl pratices, alsoia ol goes ks uni
cially designed for use with the horn.
The diaphragm is larger than usual, provid-

o
ing_additional aid in the reproduction of
low notes.
NEW RADIO METAL
As a result of a search by scientists over
& period of one hundred years all over the
world, anew meta i
and vast possibilites has b added o the
World's technical reso the form of
pire. metallic ductle. thorium,  whigh. has
been prepared for the first tim by the Re
i Laboratorics. of  the Westinghouse
Lamp Company, to a sta
by Dr. H. entschler, head of the Re-
ch Doyt s T V) Musen.
p.\rmul.« inferest to_the
husiasts becau: the_active
acticaly a1l radio. tabe Alac
ments. The present method { of making radio
tabe,flaments * consists mpounding
oxide in Ggsion Bie &
e i e ability to throw off elec-
trons with great ease an very low
As e tube s heated, the
surface of the
minutequantities of
gradually

o2

metal, W

comes t
tube ending when the thorium i d up.
Th of the new method, thorium
can now be produced commercially in fila~
mentary form as contrasted with the minute
admixture with tungsten used at pre

the Ingulating material nsed m S\lppnr( 1o

movable parts, the condenser very low

o P Yated at 0003 BE, .md s an

tmasually’Tow minimum capicitan

A FLEXIBLE-TONE-COLUMN REvRO-
DUCER

Lot month, ety meation

made of fact_that the fad for
Sonant tone L radio foud speaum
is passing. In that article, the use of cone
speakers fo overcome the it Featur
e ecusaed. . The loud speaker shown 1
the accompanying illustration embodies an-

other method of combating the
alstyle

faults of the

st be remembered that the chief
ks of the rigid horn speakers are a
ncy to under-emphasize

tenden ow notes,
and a_tendency s

fixed frequ hich cause: amplifica:
tion and mslovnun of any notes of that fre-

juency that
i
fas a certain adyantage ove
n that it allows “tone amplification,
lifieation i the acual sound ftelf  whereas,
the possibilties of amplification in 2 cone
speaker are all in the electrical portion of
the apparatis, and once e clectrical energy
S oomreriad.nto. sound. enetgy it canot be
v\mher amplificd. | The  disadvantage, 3
d above, is the difficulty encountered in
amplifying allfrequencies of sound fo an
cquivalent extent

LOW NOTES DIFFICULT TO AMPLIFY.

r due, mainly, to the use of too,

This is

A receiver that uses no

Paerola. Rodio Corp.




1276

Radio News for March, 1926

The Manufacture of Modern Low-Loss Condensers

By FRANKLYN L. FRANCIS

In this article Mr. Francis traces the manufacture of low-loss condensers from the time when
their raw material, in sheets and rods, enters the factory to the point at which they leave the

testing department, ready

HE radio manufac stry ha
been rcwlu\mnwed u)mp!c;d;, by the
Sy eeense o from the
e last three o four years
When e
five or ten thousand amateurs, a radio con-
corn manyfacturing condepsers considered it
ssful year when five h
lheumm! werdpld. Tn consequence, nearly
all manufacturing and assembling was done
y Haid, almost anaided by any
chinery. et o sty machmu
could ot possibly be expected 1o pay
tself.
o owadays, the radio-bu
bers as mary millions as
before the war, and some manufacturers of
Sondensers report an output of several hun-
dred thousand per year. This new condition

ng_public num-
it did thousand:

has made possible the use of Sylicd
mncl\mcn' |t e e

addition, it has made possible the

manafactire of all parts in one shop, While

essary o let out some of

the work to plants that specialized in making

small parts for the trade, it is now possible
to_ increaseefficiency and lower costs, by
Bl coeryibing wader onc el

Bi S i el e e
' sheets and rods, and turns out a fnished
product.

illustrations ~show
tuing disrict of Man-
al of the lat-

accompanying
ctory in the manufs
hattan (New

ey farge
hen inspecting

successively all stages of manuiacture, from
the original punch presses and the auto-
mal machines. that turn out small

ti
parts from raw stock, to the final testing
eration in which Sk o s Sheied
r both efficiency and accuracy.

Fig. 2 (above). Tn
B i

for shipment.

COMPLEX AUTOMATIC SCREW MACHINES
Fig. 1 is a view of the main machine shop,
in which the stamping, turning, milling and

threading _operatio performed. ~ The
long boses In the foreground, and it racis
in line with them further back in the pic-

ture, contain found and octagonal heass vos
ten ngth. These are fed through
uidiig pipes o the automatic turret lathes,
which form the first row of machines in the

fore-

at the
courtess of

Exch of these
specific small
make up
the foreground of Fig. 3
machines perform several operations at onee;

quipp

machines turns out some
rt

Many.
and all of them are with “turrets,”
holding et e o
e machine,
I\‘Hgﬂh of octagonal rod, drills and forms
one end, and turns down the other to make
a round bearing, This the
central portion of the rotor shait.
machine takes the same piece and mills three
sets of slots on
Into these rotor
forced at high pressure.

he Tatter opera-

1 (below). A general view of
el b
battery of automatic crew machines

its product from sheet and

Photos by courtes
Pre

o dmico

g e

Machinery has replaced most of the old hand methods.

tion is guided by hand, but the former is
ealinely smiontc
shows the machine that performs

tlm e e S

e e
distinct operations. are.perfor med. | Three
of these small bushings may
lower right corner of the ayout of mm

T ¥ the machine of T

rod s cut off, drilled to two different inside
diameters, turned down at one end, rounded

e machine,

volving cutting-heads; and
Cucet above cach keeps the cutting
he work constantly bathed
stream of mingled oil and water, or *
as it is called in shop parlance.

Phis' machine reduies supervision
whatever tnt] the fools. become dulled, or
il the ' tee-East vad has bt st o
It works all day, practically without ad-
justment, turning out hundreds of intricate
parts per hour. Many of the machines that
£ e operations are. even more

‘souy

*Aside trom  the automatic

e large punch presses that
dates and_end plates out

maller presses for forming the cups that
Imm the insulating bushings, assembling ma
chines and riveters.

FOLLOWING THE STAGES OF CON-

STRUCT

3 shows, in the ((»re"ro\md all of the
ngle parts that nake up the con-
denser, just s they Come irum the automatic
lathes, punch p: e the smal
screws and lock washers arc the
same - 0o the middle backgmuml
may be seen the parts as t from
the assembling and riveting machines; and
at the extreme rear the fnished condenser

is shown,

When the unit part
chines they are tested, for accuracy, an
then sent o the assembling depatiment.
Here the boshings, and similar narts. arc
riveted to the end plates, and the Stator and

are asembled. In e e
the plates
Erooves in & sbecil oitie, Sna i
shaits are mrccd {210 place sinder high

Jathes there

5

come from the ma.

sure. As the plates are a bit too thick for
e s1ofs fhe TAceiE proes scrapes  the
surfac both nd ‘slot, ar es

be made with solder, perhaps
The plates, in addition, are “swedged”
old fhem 'in place {o improve ‘the ontac,

Chat is, the whole line of pl tamped
and_ spread slightly, close (o the slot in the
shaft or_supporting bar, s

B o i e e improving
stillfurther the electrical contact between
plates and shat.

(Continued on page 1365)
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Radio Beacon Guides
Night Air Mail

By A. M. JACOBS*

The two articles below describe the latest improvements in radio

for airplane service. The first one deals with the guiding of

the planes at night, or during fogs, by means of radio. In the

second article is told how. the ignition system of the airplane

motor must be shielded in order to reduce interference in the
radio receiver.

HE announcement of a radio beacon

tower, to be erected at Monmouth,

T, uider the sunervision of the Radio et
orat

atory, MeCook Tield, Dayton,

Ohio, for the Air Service, brings to  From ;;hn;w‘rwg i
h,,m another dc\(lupmm by the Engineer- e ﬁ "o a sy

g Division achieved in co-operation with D.fi- airplane; showing
the Signal Corps officers stationed there for the "batiery "snd dyna;

the purpose. ~For some time, test fighs in
 been conducted by Me-
ield, using mc macon tower at Wil-
Yo S P o Pilots have
flown out and__purposely 1.»( themselves,
using the ng_signals as. their
only guide in_returning ‘ome.  Within a
i o i dee Sone s have
S
"Fhe former method by which this was ac.
complished was lnown as the equ-signal
S R e
P P s e e
outgrowth of the old equi-signal system, and
o

is fashing, the pilot knows he is on his
rie. o clther side of the course, the
cnmpoutm signals operate relays, which, in
rn, ¢ ircuit,
T e T et
the pilot L the right or leit of the course,
respectively.  Tor economy of space, these
Tight hulbs are of small, Christmas-trée
Pt il e radio oo & o 10

s e fnterfocking-signal syitem
L of inestmable value, cspecilly on set
inthe direction of the’ \r:\ns\m(mw e, Sl (L BTGS S Y T
in the difection of e sransmiiting DAY and by the Air Mail service s

of the course, these
the character of the
respective
LOWING THE COURSE BY EAR
On the course, where these two interlock-
ing signals are of the same intensi

To the right and left o perimental stage and success for it is a
‘):\.c l“\" SiTWAS  sured. Tests show the visual indicator to
be'a most promising improvement,

How Airplane Telephones Are

1277

have only met with partial success. The
truth is, the Naval Research Laboratory at
Bellevue,, D. C, is now seeking a solution
to this problem, but results are not sufficiently
e e publication of a

Wil Engincering Division of
the United rvice has coped with
this difficulty for the time being, 1 it has
not offered & permanent reme edy. Practical
results afford convincing proof of this state-
ment; samely, the teomption of oo
broadcast stations located at St. Louis
Chiicago, and Cincinnati when airplanes arc
in
B;

y
way voice communication has been conducted
between an airplane in flight and the
Field ground radio station, 75 or 8 miles
ntecvening.. The volamme 'of  these signals
has been reported, officially, as being good

third signal is formed, such as the Marse By S, R. WINTERS
which is a continuous and unbroken
sound. Hearing this_constant sound, the ECENT newspaper reports of stc-
plot mnows heis on his course cess nmunic
If the sound becomes broken into either tion between two :\np!:\ms in fight,

o o signals. before mentioned, he and between aircraft and ground
knows e is to the right or left of the course  radio stations, fuiled o disclose the unde
and must try for correction by resetting the lying sec complishmen. _Hon
e o ki pane ot e Heas.the conatane  evers when we are told that the Air Ser i
signal once more. One diffculty with the  of T
System has been that the flyer has had to tem for effectivily shiclding aircraft motors,
depend entirely upon his. hearing, involving Soinat they will' t impart ignition noises
comsiderable concentration and the possibilty  fo airp lane radio- reccwmg{ cquipment, it can
be reatized that the chiei obstacle to radio

ASHING BEACON IN THE PLANE seception when navigating through the air
To correct this difficulty a visual indicator s been ow
AL e e ] e dvm:rhanct, caused by the igni-

tion of airplane motors, has long been recog-
nized as the outstanding interference to the
reception of voice communication on board
erait, Both the War Depar and
R v

reahzmg that two-way radio telephone com-
ihoaidation. can-mot e establishe d unless
these airplane engine noises are d,
or shiclded against entry,into e i e
er. These organized efforts, however,

Wi e Seevies B 00 e
e of radio_receiver
airplanes, Phe super-hetecoyne, this
of Jiself has viotaccomplished the satisfac:

heterodyne receivers can testify that they
e & cotoudieng ML
fan, electric sweeper, or other simple elec-
trical appliance, uve ted by a next-door
e hbo‘ may create amw}ancc when re-

ign: rom  broadcast  stations.
Thus, it is reasonable to asa\\mc the_din
of noise resulting from a whirri
Totor, inclose’ proximity 1o, the
ceiver, may sound like pouring lead on a

in_roof,
Captain L. A Walton, of the Engincering «
Division of the Air Service, McCook Field,
Dayton, Ohio, tells this writer e e
(Continued on page 1340)

The lusration an_the
This type of shielding for the ignition system  right shows the type o

of m’mm, motofy prevents’ motor Toes e set emp)‘aycd o the

rom being picked up in the receiver. Sirplancs in the use of the
sy Mall” servi

three small lights, mounted on the instru- 2';*[,‘:’:5;,:;: cach side
ment board and connected with the receiving  in heavy springs, which
Set, which flash constantly. The unbroken are used to fake 'wp any
Signal obtained by the interlocking of the Joip, hat mieht dameg
l\\o separate signals, at a point of equal

ensity, causes @ relay to operate 2 tele-
p]mlle selector, which,
B e tight 1o Rash - While the white Tight

*United States Army Air Service
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Thirty Years [n the Dark Room

The Experiments of D. McFarlan Moore

The fourth installment of a

HE greatest advances of moder
cience will depend, not as indirect-
ly as some might think, upon the
phenomena resulting from the com-
bination of electricity with a vacuum.” This
prediction was made more than a quarter

y
at a_time
lamp and the cxpcmncnm
c were the only devices in which
n used except by
experimenters in a very few rescarch labor-
atories. At the time it was considered
startling, or foolish, depending upon the

D. MecFarlan Moore, from a photograph taken
in’ January, 1896, when the young inventor was.
ginning to' attract national attention.

mental attitude of those who read it. Today
e o obvious that it appears

Hard[y had the prophecy been uttered when
the was_astonished ocnigen'’s
R e et
lowed by a bnllmnl s\\cccssmn of other in-
of gaseous con-
duction lamps, the Fleming vaive, the Cooper
Hewitt light, the audion, the photo-electric
tube, and dozens of other developments have
appeared, all making use of electricity op-
crating in a vacuum. And the most arrest-

Scientists as a
group. ain that motion_ pictures by
radio \«11] be a pmu\cal pu«m\hq within
a few years; per he develop-
ment of this new ﬁcld tied up mcxlncnbly
with various Sl e

ine his frst prophecy, and down through
the entire development_ of vacitum-clectric
devices,

sociated wuh me industry
niie. individual,

tha
any ot He has e
duubtcdly spent a_larger number of hours,
day and night, winter and summer, year in

)»ur out, on this class of scientific work
than anyone else in the world.
THE REASONS OF “THE DARK ROOM”
At the outset of his great life work, the

would be required in
SE e e
was demanded than a dark room. Ther

Sl i “wiiiion &b obidig Teith m fhe

unseen; a belie
s e R

Secans (> lodse siangely in the beains of
a chosen few.

The period of Moore's employment with
the first Edison company, reviewed in the
last fstie of Ranmo Nayrs, saw the hegimming

ny ideas which Tater were developed
more fully. In the early nineties he invented
S il s o ot ik
was an electro-magnetic steering control for
rge vessels. While still head of the
draughting department of the Edison com-
pany, he received offers of positions with a
number of newly-formed concerns, one o
Which was organized by Mr. Ward Leonard,
Wwhose mime s synonymous taday with clec

though pcrths blind, in

trical_resistances of all kinds. Moore pre-
ferred to remain. with Edison, however,
Sl B e s e

mpany of lis ow

e day late in 1891 Moore happened to
notice in the Electri ieal Record o sauib stat-
ing that only 3 of 1% of the energy n the
s furned into light by the meth-
s &1 Tighing then in use. As e ponderad

upon nous waste, the ambition sid-
denly grew within him to supply humanity
with t form o ,xumm,um
with something approaching true cold

s B
failure, faith and disappointment, and un-

e oy hours a day before the
goal appeared possible. At one time death
Watted. Just around the. corner, and at many
more times than one the end of fnanial re.
sources iminent. Had he realized all
of this in advance, the young inventor might
liave been tempted to take the casier path
self many times while he was
Hiad dcan st e HE
e
cally novel idea in the con-
sirictioet of dn Sléctric Teup) e i Eek-
ruary 1, 1892. He happened to be holding in
his hand a carbon lamp with a broken fila-
ment, but still attached to the socket by a
flexible cord. He noticed how dim the light
was when the ends of the Rlament vibrated
back and forthy barely touching one another
at intervals. This appeare
way of making a
he decided to construct one with a vibrating
equence e spent

Moore's fi

tion. Martin said it was wort ,000, and
advised Moore to go to E. P. Thompson.
The resulting interview caused Moore to
prove his faith in hi ides by making his fist
patent-money deposit—$40.00.
ERING BY ELECTRICITY
On April 25, 1892, Moore's first patent
was_allowed. He called hh de\ ice the “reg-
wulating socket. n the same
year he installed his tlcclnml sl:erlng ge.\r
on the monitor mtonomoh, and had
adventurous st voyage, steerng the i
nself. An article on the steering gear w
pubhed o <The Proceedings of the Inst-
tute of Electrical Engine " for June, 1892,
and another in Frank Lesl.e 's Monthly.

ness, imminent success and heart-breaking re-

biography written by A. K. Laing, of Ravio NEws, telling of
Moore's experiences after he left Edison and organized his own Electric Company.

ygrses that come o eyery young imvents
JHe learned as well of t e audacit;
“of the hmmnw world an tlealm« in ;dca

e most important
advertising ever evolved, and was
argued out of his right to the invention by
his financial backers, at a price vastly below
its_true worth,
ut experience, the great teacher, is o
effective the more one loses, and it is prob-
Sl Wt ko ot evienes
the price paid. For Moore soon learned how
to deal with business
ever et the busi

On June 20, 1894, Moore was admitted to
the American Insmme ai Electrical En-
gineers. When elected he was the youngest
Tran who had been $o honor s election
was due in past to his granted patents, but

theoretical aspects of the new industry and

on allied topics, The inventor, indeed, states

that his best biography would ~olume

contaming. the articles and speeches

made public at fairly regular

intervals  shroughout s career. 1t would

t record of the most important

Wetkige o B it b o e
ography of the brain,

PREDICTED ARTIFICIAL DAYLIGHT

he most important of the carly artiles
yas published in Cassier’s magaing for July,
ntitle Light of the

Future Today Moore s e

n air castle, built of light. It was more
than that, T pmphcc), the second startl-
ing prophecy of this man's re
calls it a dream because it was hased, upon
o actual experimentation whatever. But it
was perfectly sincere, for it ibed a
method of illamination. which he felt absos
lutely sure that he would be able to develop,
i e capital and resources.

The Cassier’s article sketched a radical
departure from the lighting systems then in
vogue. Instead of concentrated points of
high brilliance scattered about a room, he

The act “Tur
Dot cletrc lamp.” A vibratory contac
side 'the glass is operated by an external

ctual original model of Moore's
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Chauncey M. Depe a photograph
VT e o1 o sy
e st great clectrical Show.

foresaw a method that would have broader
Tight_surfaces an
emiting colors that would blend, 6 equal
membered that the
yellow Tight from the carbon flament lamp
and the bluish light from the arc were the
only types then in use. In addition, the il-
lumination would be of a type much more
efficient than was possible by méans of in-
candescence, in which heat i
Shle Tactor of Toss because it s the case of
the light, and must be present before light
can be produced.

During the summer and early fall of 1894,
Moore was making plans to strike out as an
independent worker, and to devote all of
his time to the development of his ideas.

inall
ment with Messrs, Wessels,
Livingston, providing that he should work
upon vacutim-tube lighting for one year, and
that they should finance him and ‘share in
the.profits of any practical development.
Livingston was the hardest to win
the continual advice of \Vallach ﬁv\ally broke

esistance. ted with
“Oh well, T mwm as_well do
that as blow it in on the races.” Livingston
was a man who boasted that he had never
done a day's work in his life.

In this manner was organized “The Moore

y,” and D. McFarlan Moore
entered upon his. lite work, which s never
ceased to hold the interest of the electrical
world,

But Moore entered a5 well upon Teart-
breaking unlimited duration. It
st bS samembered that his backers were
practical men, whose investment was made
for profit, nothing more. 'l

158, remnete,

They expec
quick results, and cash returns Moore mu.\d
himself faced by the necessity of givin
periodic.demonsirations showing what ad
vances had been made. Otherwise uld
rave boen withdrawn. Cortingally he realised
that a_demonstration was expected, and that
he had nothing to demonstrate. Pioneering
in an entirely_new field s not an occupac
tion productive either of peace o

ST bENibla. tesuit. Moors had his troubles,
mental as well as financial.

i1 VALUE OF IGNORANCE

His first dark r s located in an al-

most_deserted mca\\d ent lamp factory at
B e Steees, Hareison, No 1. ooy,
i b ik o e Taboratory,

Moore says, “Much depended upon the vigor
of youth, and upon not knowing too mucl

Moore believes firmly that knowledge has
been one of the greatest deterrents to the
progress of the world. The more of hard,
cold fact one acquires, the more weird and

fantastic become any ideas outside of fact.
The comparatively ignorant youth has in
many cases gone ahead with an idea that
the learned man would have dropped as
idiotic, and the inexperienced youth has
proved the correctness of the idea_an
scrapped old erroneous, ccnceph(ma There
mmany treatises in existence, written in
the nineteenth century, “proving” that me-
chanical figh is impossible. Vet two boys
ight, \hboaech ignorant of these
Susic, weie atcad and fiow: Meore, in the
same manner, was told th
duction lamp was
this type of lump had been
orably by
ued to_disbelicve. Indeed, this patent was
later disallowed, because the invention “op-
erated on no known principle.” Moore went
to Washington and had to make an actual
demonstration before his patent was issted.
The financial backers arranged for Moore
fo,call in Wall Street ance a week for his
salary. Each time he appeared
3t the light was, finished.  The ot fat
1o idea of the time and experimenting neces-
sary in bringing about a revolutionary scien-
tific achievement. So the weekly report be-
came weekly crucifixions, and for months
and years the young inventor continued to
struggle along, making one small advance
after_another,’ always bringing the goal
nearer to fact, farther from fancy. Yet the
years were full of trouble and disappoint-
ment. At one time the doctor told him that
unless he went to live in a high climate and
took better care of his health he would be
dead within three months. But he worked on
steadily, holding to life as he held to his
dream of better light, by sheer force of will.
FIRST AMERICAN “X-RAY"
arly in 1896, Moore moved to the second
of hla series of dark rooms.
cated at 52 Lawrence Strect, Bro
the next twelve years it wa
tless experiments \\,lnch led, at last,
to the development of the Moore Light.

:
o
4
b

it an actual fact. Moore was called upon to
make an experimental model, the first ever
‘made in America, It was unstccessiul, how-

1279

sver, due fo the use of crown glass, the lead
content of which filtered out the
The reason fc\r this was not knuwn unnl
later.

n this work, Moore came
o, contacs with most of the eminent scien-

his day. Michael Pupin, Governor Morton,

Chandler, Chauncey

Admiral Sicard, A. B.

great interest at various demonstrations that
Moore ves

wanted was a bright glow, set up in a r-
tal o complete vacuumm, by the passage of a
e B e
became possible to produce this light with
high voltages from a_transformer, but the
problem of practial installation at’competi
tive cost was still very great

A on through
um closing years of the century, giving i

juent public demonstrations and amusmg
\v\despr:ad public_and_scientific interest in
his work, waiting for the more complete ful-
fillment of his dream that was to come later.
The history of these years is mainly a record
of minor developments, each bringing the
gu:\l a bit nearer, none a radical advance.

ork was concerned in the main with
l\\o pmhlcms One was a
proper gaseous content for the tubes. The
other was o devise the best manner to cause
this gas to glow by

working on the latter problem many forms
of transformers, interrupters, alternators,
ete, were tried. Polyphase current were

used as well. The positive column, or bright-
et portion of the light sct up in'a Gelssler
ookes  tube, wa i the

Sxperiments, but the e
tion also was used in a part of the work.
This was another feature that was declared
impossible until it was do

Moore’s recognition was not tD Come umvl
nY\cA the entry of the new e but

orked o quietly and ceaselessly, i
the fncndshlp and L\(Imxratmn of many of
the foremost men o time, laying the
foundations of a new branch of science, and
p:nmg the way to a better underc\andm.. o{
many of the problems that wo
i the reut evindustry of the twenticth

Moore measures the progress of his many.
were developed. Here he may be seen wit

wentions by the seris of

“dark rooms” in which they
siafins i the frss dark room, losated st 321

‘Stsex Street, Harrison,
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‘The heat waves, as well as the light waves, of an ordinary searchlight may be used to control the speed

and direction of a torpedo. ‘This illustration

‘shows a torpedo, equipped with sensitive heat detectors, being guided by & searchlight situated on the shore.

Controlling Power and Motion By Radio

Radiod:

By ﬁ. K. LAING

or the science of

a distance without the aid of con-

necting wires, is not restricted to the np”rmm e e

radiation may be used with success.

HE pistory of wirelel telegraphy is
as old as that

is only recently nm LA w
Took uipon it as a new sc

lication of Hert
S e o

his, new system is 5o mch better than any

can savage, are all instruments for
telegraphy, in the true sense of

Wl .s Customaty at the present time to use
ord “wireless” to embs al forms

of slgnahng without wires, et i
designate the restricted field of ﬂenzi.\n
waves. But even this is a_mi
“Radio,” in its proper sense, refers to any
kind of radiant energy; and takes in, there-
fore, sound, heat, visible and ultra-violet
Tight, as well as Hertzian waves
CONTROL WITHOUT PHYSICAL CONTACT

Radiodynamics is practically the only
science to which the prefix “radio rop-
erlyapplied.  Broadly . speaking, ~ tadip

h finger; yet this
sction will Iiperate hundreds of horscgower
of energy. If we can construct a
Seiviing st witliati cmplibe: posiesial aough

to build up a received signal until, passin,
i et g
the throf can_start this_engine by
merely drpressmq a key hundreds 0( iles
o crude instance of the func-
tion of ra aitm ol s
show lhe \\xdc “ifference between the scope
of this science med-of radio
o smission, which has the Function
of supplying energy, not control.

ous systems that have been used.

Any radiodynamic system may be divided
and cl.nuﬁed as follows
(1) ‘The controlling station, or transmitter,
2) The medium for conducting impulses
mdmled by the transmitter to the receiving

(3) The detetor, or receiving sfation
(4) The local mechanism for releasing
and ‘directing the local source of cnergy

callcd rehy, selector, etc.

¢ Source of power to be controlled
by the dmam station.
(6) T ctual mechanism (torpedo, or

ailine. For AT b oo
In describing the practical systems

ver, we are able

The

the apparatus for the i

jon of the controlling cnerg
second includes the bodies or mechanism to
be controlled.
FIVE MEDIUMS OF SIGNALING
An analysis of the first of the above two

these utilize forms of radiatior
or_another, alth
differ in structure from
(1) Light maves, wiiblc snd altracstoler:
(2) Sound waves in air, earth and water.

GAS CHAMBERS

oLASS

PLATINUM
DIS CONTACT WIRE

MERCURY COLUMN
IN_CAPILLARY TUBE.

1

very sensitive heat detector.
B et s e e
the adjacent chamber, causing it to expand
and force the mercury column o the comtact

n
of eo at a dista
Sstackicts 1 £oe 1s niher ehson sk that

This article describes, in a non-technical manner, the vari-

(8) Earth conduction of electric charges.
(4) Hert “radio” waves.

(59 Heat or infra-sed waves,

Although” its  roots extend backward
through time to a period before the dawn
of written history, radiodynamics as an or-
ganized science may be called no more than
years old.  Teledynamics, which is

telegraphic mean
about one hundred years old; and really daics
from the invention by Morse of the telegra-
phic sounder, and its refined form, the relay
In onc form or another, the relay is the
most important instrument in the apparaius

0 be controlled; for it has the function of
e energy upon the
reception of a much smaller amount of en-
ergy from an outside souree.

CHOICE OF MEDIUMS
The most important consideration in the

first division. of radiodynamics, that s
transmission and reception, is the type of
energy 1o be used. Tnspection of the fore-

that we least

going _table shows a
five di 'ms of radiation from which
to choose. In radiotelegraphic communic;
tion, Hertzian \\'\u, outclass so mmp]udv
all other types that it will be a matter of sur-
pr\ac to many m lc'\n\ that sound and heat
aves had been used, quite as successfully
1\5 the former, m me Lol"\()l of distant mov-
"At the pruu\t time it seem$
likely \lm[ Hertzian waves will become,
, the standard wrm of communica-
r'\dh)d lynamics; but in the

searchlights and submarine bells have Ecm
used with about as much reliability as could
be had with Hertzian-wave transmitters.
is is due to the importance of several
considerations.asid from the aciual transfer

Dircetional characteristics, free-
“Hom _interferenc opportunity —for
working entirely unknown to a possible ene-
my—all these fend. to make the use of each
of the above five forms of energy desiable
under certain sj circumstances. lese:

considerations will be taken up u(\amlcly.

SOUND WAVES
e D2 o€ s e
rolling mechani

ir, as a means
nce, is.
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sound travels more rapidly and to a_greater
distance underground or i water, “The fact
that it takes a sound wave nearly five sec-
onds to travel & mlle in air might prove a
very great fault wai
Sound under v.aler, R
very aliable i e radiodymamics, dud
instruments working in the

same me he sound waves may be
created in'any convenient manner, sach_ as
stciking & submerged bell; and the' receiving
vice type of microphone, prop-

O
radiodynamics has been put is_dete
Subimatines, through the, Tefletion of
Sent out by a ship o
such an apparatus
matically, and ring an alarm bell, the action
is truly “radiodynamic”; but when a o
Tistener is employed comes merely a
form of communication.

THE EARTHQUAKE DETECTOR
The seismograph is an instance of sound-

e not
human origin, bein, e kind of :anl\quake
dhocl " The sonid vibratins fro

source frequently travel through the c(mrc
earth, aciuating  earthquake  detectors”

everywhere.
interest, however, lies more in_the
deliberate control of some. moving object

than in such chance manifestations as the
e e e e o
iew of Locan

0, the obiest usually selected
a5 typical of radlio Conteol is a torpe
an_airplane loaded with bombs
It tess g A E oo e usage
odaimies wil Tt b
i the course of this article the torpeda wil
be wmed & an lustiaton o the el
application of radiodynamics.
LIGHT WAVES
e earlest times light waves have
Do signalling devices of one kind
or anottier. Uniil the last half oo
however, the human eye has bet
satisfactory receiving device. Cumbersi
photographic processes were devised o i
in this type of signalling, but aone of them
was practical. r (described

Pcrlmps,

ter, when control
the property of
facilitating the d\srhavge of slectrons Trom
negatively-charged conductors  and his fac:

¥ has been utilized to cause an electrical

THIS CIRCUIT
cLosen

el
il
e

SOLENOID |

FIG 4
1n this type of selector the solenoid pulls the
armature, and turns the wheel through one.
Sixth of fts circumference, causing the contact
piece “C”" to close the various circuits succes-

gffect:at a great distance, by means of a
beam of uhtracviolet wa
has the added adyantage «ha th
rays will be invisible, 1 anyone unequipped
with a special detecting or " filte ice.
HEAT WAVES
The infra-red, or heat waves that lie below
the visible spectrum of light, have. proved
to_be the ‘most practical in
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T S%el e SHELL OF BOAT OR
© T~ TORPEDO

ARMATURES STEERING-
FoST

RUDDER

with the possible - exception of ~ Hertaian
avi for this may be found
i the fac that the average searchlight beam
is composed of less than

rays, an
Infracred s,

radiodynamics, lies

e e et mmparzhvely easy to
bulld scnsitive detectors of this form_of

gy. During the late war instruments
Were developed, so sensitive that they would
respond o the heat radiated by a 5
candle, at a distance
This is a

The tendency of a current, raveling between
swo buried plates, to spread over a large area

communication, and for
raciodynamics cs well. Whe the ke is losed
2 aiference of potential wdl be felt berwes

that nearer radiations of all kinds would
entirely upset

e e sl e
of whr;mh such an instrument is theoreticallyl

USING INFRA-RED WAVES
il practical infra-red sadiodynamic
work an ordinary high-power sarchiight
cmployed a the transmiting insirument »
As the visible rays emitt rch-
light are not used e o rcccwmg
instrument, they may be filtered o
the ucr\:li\l energy beam will be mvmb(e to

the naked eye, just as in the case of the
. radiations. The distance at

ha searchlight beam may be used with
ccess is limited, due to the spreading of
b One with a dia five feet

at the searchlight us un]ly spreads to a ai-
ameter o five hundred C o
ive or ten mile: be sible
cokias e i e ol e
in designing searchghts specifially for
fadiodypamic o ary search-
wever, !]7: spr:ndm" eftect Is
Pl iR B
o illumirate the full Jength of a war vessel
noted_ab
ere are several km(k o( dmtt(m;{ de-
viccs xor use \vuh infra-red r:
¥ e made to cause.the following

1) Exmanaion of solds ‘aod e
(2) Molecular stresses in gast

[m2

o
PR
b soLENoIDS

FIG 3

solenoids, arranged in the manner shows
e e T e
forpedo of other moving abject, when radio
impulses release the current of a local battery,

(3) Change of resistance in electrical con-
ductors,

(4) Thermo-clectric currents.

A SUPERSENSITIVE THERMOMETER

One simple and efficient form of radiant
heat detector is shown in its fundamental
form in Fig. 1. It consists of two glass gas
containers, connected by a capillary tube
containing a thread of mercury between two
threads of alcohol. The thin platinum disc
which forms a wall o
is exposed to the
heat to the adjaces

one of the containers

ove along the
until contact issstabiished
both of the electrodes sealed in its
Similarly 8/ redicton o heat canses
the gas to contr: ercury moves
o ot G, e s e et
Thus, a very minute change in temperature,
at a considerable_distance, e made o
liberate a Jarge amount of current in th
Tocal " circuit connected to the two contact

e bulb.

The thermostat, such as is commonly used
to regulate furnaces automatically in many
Unidings, sy s tallt i 8 Gt i deli-

e and sensitive manner, to be used as a
Getector, of Tadifant heat.” Witle it is ot
as sensitive as the mercury-gas relay

ribe it is_more rugged and, at
Shorter distafces, will give more  reliable
results,

EARTH CONDUCTION
One of the cldest means of wircless teleg-

raphy using electricity as S S

- xeih e dnctionst It s

This is
an elec-
trical circuit completed by the mnh between
o buried plates. Most of the current wil
in a restricied area, as
bl e

of wiiage dioy betwess ol ot differing.
potential, any in the
Dola" o8 ‘the alates. provided  their ratios of
distances isom both plutes are ot Hentical

Sill have a different pot urrent
e S
woits,
s obvious that the effective _potential

decreasc< with the distance from the plates,

o the maximum distance at which an appre-
Ciable cutrent can be noted s Timited.  The
system works very well in water, however,

d finds 2 practical application in guiding
hips into harl ough a d

n practice, several

submerged plms are
(Contimued on page 1366)
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How Radio Tubes Are Evacuated

o
By Dr. CHARLES B. BAZZONI

In this latest of his series of articles, Dr. Bazzoni gives a mast interesting and clear descrip-

tion of the different types of pumps used to exhaust the air from vacuum tubes. He also de-

scribes a methad of evacuating tubes that can be used by the home experimenter at a very small

HE growth of modern radio has
been due almost entirely to the de-
velopment of _the _three-electrode
vacuum tube, which has been due, in
tur, to the progress of research in general
physics; bearing arly on thermionic
s s o e, tachmiue for 4
duction and control of high vacua. Since
progress in these different, yet related, lines
has taken place_ simultancously, each step
forward in one field stimulating an advance
in anotter, it is not correct to say that
mprovemeit in, vacium apparatus has made
possible the. radio.fibe in s present form.
Neverthelcss, it is plain that the modern radio
tube would never have been produced, if the
modern vacuum pumps had never been in-
vente
Questions as to how a tube vacuum can
be produced, renewed or altered, have come
up time and again in the expericice of every
may be that the
Worker wishes o replace the flament of a
Tevorite tube. which has burned out and then
to re-evacuate the b
e is filled with a desire to improve on the
lectrode arrangements in  regulation tube.
an_operation demanding the release of the
original vacuim and subsetuent repumping.
Speaking generally, however, there is no
subject in the radio field on which the
ordinary amateur has less knowledge than
on this subject of vacuum productior
state of affairs existing partly because radio
publications have devoted little attention to
this phase of the art,
AN UNSUCCESSFUL EXPERIMENT
We have known of an actual case of two
energetic, but misguided, experimenters who
reconstructed a number ‘of tubes, producing
e new vacuum by lung power—one suck-
ubber tube slipped
over the tube tp, while the other did the
to say, these

=eo
i

tubes

Tn ‘this article we propose to describe the
thods by which evacuation of air can
be successfally carcied ooF. Althoush these
thods generally involve the use of some-
what expensive apparatus, which the ama-

outlay of funds.

teur s not likely to have at hand, it is

theless, well for the tube-user fo have

e widerstanding as lo how the thing
s ‘done in practice. We shall also be able

to describe oné or two thoroughly practical

methods of evacuation which any. careful
experimenter can carry out himself at a
small expense.
HOW PRESSURE IS GAUGED
In the first place, let us see what is
meant by “normal atmospheric pressure,” and
how mcuw! pressures are specifed. Air

like other gas
Sidefitely and.
be completely dis:

s o tendency to expand
1 not confined, it will
ipated, its molecoles fiying

gravitationl force and is compresscd by the
weight of the air lying over it up to the
Timits of the atmospheré. _ The atmospheric

WATER IN

FIG. 7

but_effective Spren
7a szhnd (ype‘ﬂl

FIG 6

Fig. 6 shows a_sio
mercury pump nd
Sprenge]

off in all directions. This is what would
happen if we released a_volume of air in
interstellar _space. e surface of the
carth, however, the air is held down by

oIL.

— FIG.4

Fig. 3 shows a piston

or C. Fig. a
Geryic pattérn pump,
whose St of ek
Faaion .05 o3
millimeter. e

ton; KR the pision
Tod; Vi upper valve:
V. ‘the’ piston valve:
L %o evaluated vessel:
dnd LL, leather piston

EEGES

“Professor of Experimental Phy:

s, Universi

of Pennsylvan;

g, 1 shows a water aspicator and Fig
nacy plton aic purmh of . old :.,mma
pattern. 1 and 2

pressure is, consequently, at jts maximum at
the surface of the earth and decreases with
the_elevation.

pressure is equal to the weight of a
column of air of a unit cross-section from

i on a square foot
is, consequently, abott 2160 pounds—over
ince the superficial area of the
fuman body is about eight square fect, we
sustain an enormous pressure, due to_the
air; but w feel this, since it s bal-
anced by air pressure from the inside.
tomary to measure pressures in
terms.of the column of mercury which they
will support-—normal pressure supports for
instance, 30 inches (76 centimeiers) of
mercury. With this in mind, it s easy o
understand w)m! is meant by a pressure of
1,1 centimeter,”or of “1/100
and s
METHODS OF PRODUCING VACUA
Air can be removed from a bulb by
rious types, by absorption_in
certain materjals as charcoal, by chemical
action as_in electric Tight gwm
or by using an electric discharg
tain way. Practically, however, i
to pump out a bulb which contai
atmospheric pressure, we must Start with the
use of some kind of air pump. This article
pretend to be a complete treatise
on the production of vacua: vet it will
well at this point to_classify air pumps on
the basis of construction and operation, as

r steam injector air pump.
aspirators

(2) Ordinary piston air pumps,

(3) Oil-sealed piston air pumps, of the
Geryk pattern,
Oil- rotary air pumps, of the

Stationary mercury
the Sprengel pattern,
(6) Rotary mercury air pumps, of the
Gaede pattern,
(7) Mercury jet diffusion air pumps, of
the Langmuir pattern,
(8) Rotary cylinder mulccular pumps,
of the Holweck pat
THE Asmumx
Pumps of Classes 1 and 2 have only sec-
e R R

air pumps, of
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Diagram of a oil.sealed pump, where D

Do o B0 ston plares 5 2

slotReld apart by springs, 871 he i and
‘outlet] N, expansion space.

nevertheless, very convenient in an exper
mental w

The water aspirator (Fig. 1) is screwed
to an ordinary water faucet. It costs two
or three dollars. At the top, inside, is a
small jet opening into a larger tube.

e in the narrow part of the jet is
below that of the outside air, due to_the
high velacity of the stream; and the air is,
therefore, forced into it and carried out of
the discharge pipe. This operation causes
aif to-fHow in conimisly. through the side
tub

£ the water pressure is about that normal
in city mains, say 30 to 40 pounds per
sauste inch % considecable deasght of it
y these pumps, mafkms{ (h](m
ar

purg

meters of mercury (30 inches, roughl)) may
be reduced, at the best, to about 1 centi-
meter (3 inch, roughly’

T any case, since the evacuated bulb must
always be filled with water vapor, the final
at least equal the
water at the temperature
of operation, This vapor pressure itself
is around 1% centimeters, at ordinary room
temperature.
ecently, some high-pressure steam injec-
tor_pumps have been introduced which do
considerably better; but these require high-
pressure steam and are of no interest to
amateur laboratory workers.
THE OLD-STYLE AIR PUMP
The “ordinary piston air pumps” are of
the pattern used originally by workers in
es & hundred years ago. They

consist_of

pressure
to the movement of the piston.
When the piston is drawn up, valve 1 closes,
and the pressure in the cylinder is reduced.
The st n the bl B then expands, opening
valve 2, and part s as:
the cylinder.
down, valve 2
he air in the
through valve I,
is evident that at each stroke a fraction
of the air in the bulb B will be removed
how often

closes and_val
eylinder then

opens.

passes out

the piston is operated, some air will still
remain in the bulb. When the pressure of
this air becomes insufficient to lift valve 2,

ion will cease. In some pumps, these
it gt ssed medevialy by gun

jeath of yn fnch, (25 ) may somerincs
but a ¥-inch to f4-inch limit
e

OIL-SEALED PUMPS

A principal cause for his limit in vaguum
is the presence of a certain amount of “dead
space” below the piston in its lowest posi-
osy in whic the comtained aie is contin.
el g anded_vitho
evaciation e M
hmad s SR R
rom ten to fifteen dollars.

Pumps of Class 3 are improvements on
Class 2 pumps in_two respects; first, their
valves are operated mechanically, rather than
by air pressure, and, seondly, the ‘dead
space” is e ed by filling ' the bottom
of the <ylinder with ‘a 9oo] of oil i
which the piston descends. These improve-
ments are of great importance, since we
arc. enabled thereby to attain sumediately
3 (comparatively) very. superior vacuum.
Such are_extensively use the
present day, particularly in field work, or

portability is desired. With them, it

is quite h a pressure of 1/10-
mm,, or sometimes as low as 1/20-mm. These
pums, when well made and i good condi-
tion, are also rapid in action. them
yill for "example, produce a_pressure of
1/20 mm. in'a 5-quart bulb in about fitteen
i begiming  at  full atmospheric

pressure.
THE GERYK PUMP.
Fig . shows the consraction of 5 Geryk

Vhen the piston is down, it is com-
Pletely immersed in the ool of oil at the

1283

bottom of the cylinder—the valve in_the

piston being, at this point, opened by striking

against the bottom of the casing. When the

piston is upf the upper valve is lifted

he top of the piston and the two
oil combine—thus making cer-

i e e e e @0 e

tely eliminated. Here, as with a_wate
Mol e
by the vapor pressure of the liquid. Now,
dry il bas a very low vapor pressure, but
unfortunately, oil readily takes up iwate

e s Once it hus dons hite

limit of the vacuum rises to the vapor
sure of water and the pump does not operate
well. With all oil pumps, therefore, great
care must be taken to keep
out as far as possible, Thi
1o a large extent by Tntroducing  bottles, of
calcium chloride, which absorbs water, into
the vacuum
As is evident from their complicated con-
S Geryk- umps are_co
tively n#l\e—ub&mg around $100.
<5l oprated with a hand Tever, aml
T B P
howerer, produce  safficiently good vacuum
r “hard” ‘radio amplifying tubes.

PRODUCING COMMERCIAL VACUUM
BULBS

When we come to the rotary oil-sealed

vacuum pumps (Class 4), we are speaking
hich are actually used in man
facturing, not oaly butalso
electric mcz\udc:cm milar ap-
pliances. This f pump was, appar-
ently, t introduced by the German
physicist, Gaede. Trimount pump,

which is extensively used commercially, in-
(Continued on page 1355)

CONSTRICTION
NECESSARY
FOR SEALING OFF

rods, but even with th Pihe
Tmiting vacuam attainable is not good.  One:

H, heater coil, of nickel wire, for heating tub
o' table;

G, GuichardSprengel vacuum pump, clamped

B, hand blow-pipe for sealing-off; F, foot bellows for air supply.
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A Radio Sounder and lnterference Eliminator

CAPT. H. W. WEBB|

In this article Capt. qubbr dz:rribe.r the conception and ultimate invention of a device that

materially aids in the reception of radio signals.

N THIS paper will be described the in-
ception and subseqtuent developent. of
theory which has
cnl ;.ran[ed to the writer und e
25, on “Radio \oundzn and
it

Noves
l:hln\mmr~ pending
923, A

Imer(cmm
since the spri
pects of

instrument ma,
nd enunciator  its valte as an interference

chmm.ﬁnn and, finally, the most important

tion to which the principles her

vol»ul ‘may be. put; namely, adio control.

OW THE IDEA WAS D
Thc yriter was stationed, during the £l

of 1922, at Ohio State University

sistant professor of Military S

Tactics. ames A. Code, Jr., the

senior officer on duty with the signal unit

a mmch

oratory ad

The ohject of the hbﬂmwry pasto afford an

opportunity to develop interesting ideas
that might prewm (hLm‘d»:t sistants,
b e sl imbi-

§ i o e it mee
ollege. One of the first problems was that of
~controlled wagon to be
for (kmr)x\styat*ox‘ purposes in a lecture
the writer was asked to give before the local
chapter uf llu Amcnc.m Institute of Elec
trical Engineer
Wen we experienced difficulty in employ-
ng the Hsmmond patents to duke the 20
.paratus work, a student, ards, sug-
gested the use of the \\'\,ll Cknown. principle
of the tuning forks as a means of differential

contral.. Tt will be. recalled that  Bell was
N0 v o oty v B
discovered the principles involved in the
Slehene s Faihe dimculty m sctiating

lhe tm\m;: foﬂn was encountered,

nts of the 1
e e (rmumm radio amy ; buf
just as we were about to dcsp:ur i our
Lhiorts, the iEa was conce serting
a telephonic relay between m fork coils to
imipart suficient energy.to set the forks into

n.

uv clrcmt

tios
A patent is e e tlvc
telcphome elxy nd It 1 mentioned
s el e e
to the principles involved in the patent now
under dxscuswn tephonic relay, by
the thing but a telephone receiver
it Wi s oot on'the
diaphragm as the latter vibrates. When

perusal.

sufficient_smplification s useq, such 15 3
7a W.E. power amplifier, the action of
such 4 relay i aufte positive and effective,
Noting with the finger that the diaphragm
of the-telephonic_ relay made a_perceptible
movement, ander the-influence of 4 musical
coming in aver thei radio, the writer
asoned as “If I stretch a violin
e e e
aeross the diaphragm of the receiver, so hat
it wil upon a ridge in the center of the
diaphragin; and fune dhe wire to.the fre-
quency of the incoming musical signal; will
not the wire go into motion, as it would if
bowed on a violin, emitting a loud, clear
wsical note? If the wire does go into
motion, cannot that motion be
practical use, by havin con:
tact; or, if the wire is of faving it
vibrate in the e un«nu.c f

£38

It will be well worth the time spent in its

said: “When the batteries are
char«mg in the basement we cannot usc that
wse of the 60-cycle hum. I will go
dowmta‘rs and tum on fhe charge aml we
wil if_we can copy one of o
on ﬂm “bacific Coast by.using v
charge_was_started. n
ircitating static mrind i the air, which, i
addition to the 60-cycle hum of the charging
circuit, rendered the sct practically unserv-
iceable. The interference Sliminator was
hooked up and tuned in on a station on the
Wesiern ooist,  The Sperater omed withe
out_trouble, ..
The station had been forgotten when,
nutes or more later, it came

twenty

estion. The
e i e roeulls
mbmmul et subject matter of this

P AS AN INTERPERENCE ELIMINATOR
If across the diaphragm of a
Jphone,” a wire is stretched in CSich a
that it
of the diaphragm, humbscrew
provided to change the tersion on the wnc,
tis an inter ference eliminato o
that it s not caliel s static eltminator”;
there is no such tic will eventu
Sl e redecet ummpn rant by increased
Dovwer output: and may’be alleviated by any
Sl o W e wn
sigal strength to static in its mildef form,
atic climinator is, more or less, an
idle zlrum

inuous-wave signals can be made to
pass. Wirough The, eupal sl merely by
heterodyne tuning.  Let us, by tarning the
thumbscrew, set our_wire to any note de
cided upon and tune in on our radio station.
When the C.W. radio note is in_resonance
with the fundamental frequency of the wire,
the wire emits resonant tose many
times in excess oF the sigaal of the receiy
re the principle of interference
elimination comes in. noises which are

in the receiver, such as ordinary stat
signals, or jamming C.W. signals,
in fesonance with the wire, o n

poi

a0k hwuz

t affect i

one night at
oo e Hayes, Lolumhm Ohio.
operator on duty, point SCR-140 r

1is a diagrammatic
st o o el

s the wire,
Fig. 2 shows a contact

F16.3

-

witen” engages “the wire
5 || R maton and gives
fone 10 the recenes

“Signal Corps, U.S.A., Member A.

ST

FiG.a

This diagram is 4 plan view of the gounder
The numbers are similar to thos
the other disgrams.

again, and the sounder emitted 2 loud, pleas-
call. The instrument had acted as an
uch 3 capacity it bns a
‘or_example, fake a sta-
tion like WVC, Fort Leavenworth, or any
station that operates with a number of wave-
fengths, during standby periods, or at wight.
At®such a station fhese wave-lengths could
b put on enuncaiors, cach wave and enunci-
ator tuned a ferent musical n
Al
The pri nciples involved in this patent pe
mit the use of a magnetic filter, \\'hcr:by
the signal is made dependent upon a vibrat-
ing \\H‘L‘ rather \\hm on the ([ncmrh.mcc in
the cther, A CW. sgmal is coming in. The
y:m is in motion, and beca it
rcsomncc with the wire, the wire goes into
motion, Tt we allow dhis sicel “gire. t5
nbr.ue in the presence of a magnetic field,
such as the coll of an auxiliary receivr,
it cuts duges @ current into
the auxiliary This current, _put
Ahmugh an audm lnq\u‘nc‘« ampl\ﬁtr gives.
ap in a pair of headse

n
movement of the wire.
tious here, however, for mlcrltrcncc, nie
of sufficient magnitude, destroys the original
identity of a signal
APPLICATIONS TO RADIO CONTROL
we come to most_important
function of this fnvention, its. application 16
radio control. I the_ 5chmmnc drawings of
the patent are examin
in"one of them that a Gontact 3 provided
to engage the wire when it goes into m
rn the B s conta
nal by a pecliaaical device which
aIm obvmmly ehmmm interference. This
by s owere
the gv\ost mportant tse,
What the writer wishes to show is that
this contact and the principles involved in
thls patent have & wioes aovlication.  Sup-
pose we have a wire stretched across a dia-
phragm_an 3 raised ridge. n
nter, as already mentioned. at
really h:qmem is this—when, the vibrating
diaphra; mance with the wire it
UContimscd on pags 155 4)
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Speech Currents [n Radiorhony

N better understanding the underlying.
principles of radiophony, the novice has
difficulty in grasping the why and the
wherefore of the complicated apparatus

and its action in specding the e
the vast space of wires
Sbm: homely com,mmns e
ore familiar apparatus which

B

In the first place the action of a micro-
jinte sl Pitey B e i
simple circuit is more or less understood
at ‘once by the most uninitiated. ~With the
battery inserted in series with the other com-
pousats, there s maintained 2 steady flow
of current cor t with the emi. applied
e total resistance of the circuit. When
he vibrations of the air caused by the voice
upon_ the miccophone diapheagm

there occurs a varying pressure upon the
carbon granles” transmitted Shrough the
vibrations of the diaphragm.  The alternate
stages of mmprc, of the granules caust
U e i
‘rly. corresponding with. the voice vibra:
tions there are produced variations of the
current flowing in the circuit of which the
L L e
2 phone are componets. In
phote fair: e R the
Sriginal voice are. transmitied 1o the 2t

through the action of the diaphragm,
rendering operative  the implest  form of
phone circuit.

RADIOPHONY

However, in_radioph
difficulties to overcome .

there are many
more complicated

n the first place, to

s from one circuit Careying Spoech
impossible in practice through
pure induction, without the

By JOHN F. BRONT

An excellent exposition of the theory of the transmission of radio telephony waves. Every radio
enthusiast should be familiar with this part of the theory of the science.

Wire Te!ep‘mny

i

Pri

£

dio

Ra

€3

Telephony

Diagrammatic description of the manner in which si

sigaals ace conveyed over the telephone line

‘and, at the bottom, over the air by r:

short distances with any amount of power.
Closed circuits with concentrated induct
ances are fecble radiators of electromagnetic
disturbances in the ether. Take, for instance,
the high voltage power lines'which cause
many amatenrs dificalty in receiving he
their antehna fs close 3 thess lin an
ex anu\ml Ao
nce, no radiation is detected from the
power lincs, even though the tension of the
qurrent cariled may be some
of $0,000 volts, even 120000
Radiation from any given cireuit depends
greatly upon the frequency of the current
Howing ia that o In the case of the
nc ses is

tion would be increased fo 3
Open circuits
flective radiators

a high frequency current is
Aowing ich is of the
open or antenna type will be
the most prolific in radiation.

we must not confuse wave

propagation with purely mducuve effects.

Referring again to th cuit de-

scribed 4 the beginning ai lhvs pupen the

voice current effects possible between two

such cireuits are due solely to lhc m\crlmkr
ing of lines of force o t with

i one circuit
conductofs of another similar circuit. It

on from the actual mag-
netic field of one clrc\m but by disturbances
caused in the ether by portions or quantities
7 he force in the hiad being “thrown off,
and which never return but go forward and
outward in the et out returning upon
the collapse of the magnetic field around the
conductors of the original circuit,

We have referred to the fact that a high
frequency current in a circuit will radiate
more energy.in proportion than i thrown off

circuit c: Io requency.
Snppusc ‘we' compare (he effects produced in
two circuits, one carrying 60 cycl
cycl

by simple fests that the latter will
(Continued on page 1370)

Sustained drect current

M

At she Teft is shown the differ-
eransmission by an
inductive effect coupling the two
circuits below the frans.
Tiksion by waves T 'the Cihar.

On the right are shown sust

Modulatad direct current

ity
iy

Vodulated high frequency current
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Tracing Interference to [ts_Lair

Here is a photograph of the kind
Px that is required to
of the souen o iy

© which can

F extrancous noises—sputtering, hissing,

crackling, grinding and crashing sounds

—mar the clarity of music issuing from

your radio mr&i\'&v , the usual procedure

is to draw up a blanket indictment against

static. Therein you unjustly mall[,n “Old

M.m St.mc,’ ﬂu arc enemy of radio recep-

factor that ;lmuld not

= held responsible for all the fls which ber
set radio communication.

“The occasion for your denunciation of at-
mospheric_disturbatices may o . ita o
ot e e ity
Dell, uzzing of an clectric sweeper or

'
That is to
s and leaking p«mcr lines
create nb)enunml)lg disturbances in your ra-
dig receiving set, and in the abence of spe-
cific evidence ongly blame statc
o reception I, in some localities, ser
ously dlsturbu‘ by interference amm» from
clecirical apparatus in the vicinity,” declares
fhe Radio Laboratory of the Bureau of
Standaeds, upon lmmg concluded recently an
such possible sources of
with a coil antenna
and a sensitive receiving s
ke United States DPpnrtmcn[ of
Commerce may be seen tracing electrical in-
(erference to i lair
e s determined, the co-operative effort
adio_equipment and the owners
devices o dvqm—lmces alone
can, mitigate the disturbing effecs
“Part of the disturbance from ejecmc.al

The great bugbear of —
two kinds, man-created and nature-created. In this Artxc[( is explained how various power
companies, the Bureau of Standards and certain Universities are studying, with great thor-

oughness, interference arising from sources of electric power and power transmission lines.

Bv S. R. WINTERS

s being

devices is practically inevitable and must be

tegasded, like aimospheric disturhences, &
rt of the inherent Nimitation of radio, 1&-

ception,”

> asserts Dellinger, Presi-
dent of the Institute m dexo Engincers, as
the result of analysis of the findings o

T
cent. trouble-hunting errands by private in-

diiduals and Government radlo ‘nspector
ls,” to quote this radio au-

(h«)nt;, “thg hnmahon upon radio receptio
is ot e distance and the power of the
(mnmu\mw stations and the sensitiveness of
receiving set, mnipresent

beckgronnd ot b slectrical disturbances
which drown out signals below a certain in-
his ,mkgmund of clectricl dis-
s s the under ason why
2 Tocal sfations s mberently so-
S e

A wellknown car

Trouble-sleuthing excursions, however, af-
ford proof.ihat mich of the Gitusbing cf;
fects caus: power lines and
sparks from cleclncal (ltvich may be elim-

inated or minimi; Filters, shields, cl\okns
S ther achiheial/meiods Belpre cantiomary

the source of such g

B

i

g
|
2

The Potomac Electric Company
e iad
e e
fmen and their toole 1o thair job.
The fruck therefore serves both
its usual business of taking care
of repairs and instalations. ‘and
e new one of carrying the ap-
paratus for studying interference.

s of

means have proved their cfficacy in lessening
the amount of extraneous noises, caused by
he *age of cletriity” that seep their way
u\m your radio_receiving ‘An outline
T sbiries of such disturbing faciors and
e methods described by the Radio Labora-
tor; the Bureau of Standards should elic-
it Widespread interest among radio amateurs
and broadcast listncrs. A secital of the
ans of eliminating them s g—
gests s m adoption by radio commun-
ities so affict
(rcqumt cause of

interference is the

ceiving set,”
overnment report based on an exten-
sive st udy (vf elcculcal ml\‘rnrcncc \vv(h Ta
dio red

Coeually 80 eycles) are Sl LA

suham currcm flowing in the receiving cir-
cuit causes a ‘humming’ sound in the tele-
Bhione Teceivers,  The Tow piich of e e
\wll usually identify this source of inte i
S hod of  Sliminating o at

red nag Vit et
is 1o place  the antenna as far as possible
from the wire fines and at right  angies 1o

Wi rence. cantot be
et e means, the proper Ghoice
of a receiving set may help. An inductively

coupled (two-circuit) receiving

susceptble to such interference than  single-
use of one or more stages

io roqucncy amplification should also

help to filter out the audio

ound terminals of the set a high
resistance, which will offer Jower impedance
to,the audio frequency than the set itself.

“Sparks are produced in the normal oper-
ation of many
(such as motors,
line engines, X-ray agparatus, violet-Tay ma
chines, some forms of hattery chargers, rural
telephone ringers, heating pad theemostats)
Sparks are. also swmcumcs produced at de-
fective insulato formers, etc., of elec-
tric wire parks usually give rise to
lectric waves which

«

travel along the electric
Continued on page 1332)
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An Automatic Double-Range Receiver

By SYLVUAN HARRIS

Here a new circuit in which, contrary to the general rule, no attempts are made to avoid
close coupling. On the contrary, the operation of the set depends upon close coupling, at least

in one set of coils.

The set responds to two different wave ranges without using any kind of

switch of tapped arrangement, and is very suitable for both B.C.L’s and Hams.

ME and again, readers of radio
publications and builders of radio re-
ceivers have been warned against the

cffects arising from the employ-
close coupl the various
mers u,cd in

“Close coupling,” or how
Ioose is “loose coupling” In the
1925, S ot Riwo News sEifried e
sent some of this information in the article
cutited. “Coupling—Tight o Loose?” (P:

In that amcle, e e ol ous oeay
yse e Ra s labora-
n e he present
e it n, e will ave some idea
as to whether the coupling in_his coils is
10 per cent, or 90 per cent. He wil also

different values of coupling are emplove
REASON FOR LOOSE COUPLING
The teason why foose counling i so often
cmployed in, tined RE. amplifiers 15 that
esire reaction between- the two
n a current flowing
of the e
ormer induces a current in the secondary,
1his econdaey Garreat establishes & maunenc
field) ik st o the primary winding
s a result of 2 it adame
b ) e s
length very co mdcr:hl; and it i this effect
that limits maverange of o receiver
more (hau anwhmg
Jou. that the, reason why.

e receiver e e
meters is because lhcre is too_ much dis-
tributed  capacity your coils. Bosh!
( you are using multi-layer coils,

which, we all know, passed out of vogue
some time ago,) It is true that the presence
of coil_capacity
range, but this effect
pared’ with the decrease of mdm\’mcv duc
to the close coupling. This
e e e
many cases: but the coupling generally is
not so close as ase the signal
strength materially

In the paragraphs above we have been re-
ferring more particularly to the resonance

transformer which has . tued secondary
an untuncd primary. When bot

s and secondarycircuit are G

fferent results are obfained and, in

& considersble ncrease tn the Sacry

very di
fact,

this account, the tuned primary circuit was
rejected by designers of sets, especially when
the five-tube set came mlu vogue, with its
three R.F. sf i3 )om oscilla-
tory circuits in such a receiver; we have only

Here is the plan view
of the automatic. re

ing the set conveni-
ent to tune,

imter S by priday 0 the seondey
can be secured. This is the reason wh;

the
all transmitting staions, the antenna ¢ rea
e el e S e

Seie i et 5 et aiceii
TOO MANY CONTROLS TO HANDLE
The application of the principle of the

resonance transformer employing variable

condensers, for tuning both primary an
condary, results in the tuned primary and
tuned secondary circuit, which was em-

CONDENSERS LOCKED
TOGETHER
CLOSE ROUPLED
[

The operation of the set is based on the phe-
nomena. which n the “coupled circuits
Shown here.  The secondary circuit becor
Fesonant to' two different frequencies,

ount of the coupling.

ployed for a long time in radio receivers.
In fact, it provides the most efficient method
of tuning. The difficulty lies in the fact that
extra controls are required, and the tuning
of the receiver becomes more difficult. On

one can manipulat ously, Hence,
the antenna_circu made untuned, or,
% e Ll.nﬂcnts "would have it, aperiodic.
re going to use a resonance trans-
former in the set to be desci hece, wiich
has both its primary_and $epndasy &
r are. going to nd
which this can be done without Tnere: ng&ht
of controls.  Furt hcrmure, it will
Dot be . five-tube set, but employ only
b e e
fhee Tollowng features
ADVANTAGES OF THIS RECEIVER
It will be  an automatic. two-ran
cuvcr ithout any range-shifting
swi
It wlﬂ be bt o selective as one could
a radio receiver to be. There will
‘e mmcuny in tuning through any
or all of the Jocals when hunting for

Tt will be regenerative, so that there will
be plenty of R ampification
t ing two stations
sm\uunneou\x, i lmse are working on
roper.

Tess
ry Tegencrative

Tt will furnish plun)‘ of voltme.

It uses two variable condensers, which
work on the same dial, in spite o
yhich, tact no haic-spliting need
done to balance up the condensers,

E'*

o
B S o

= FIG3
5
2
2 ]
i |
2 w0
T e, | on page 12 and
2 100 1 must. be Gouuw:d gx-
o 5100720 740 160
IAC SETTING
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Wat more cotld one want? Bt to find
out how all this is done, we must first con-
Sider the circuit shown i Fig: 1, upon bt
the design of the circuit is based, This
ure shows a source of alternating electro-
motive force, E, connected in series with &
variable condenser and the primary of a re-
Sonance transformer.  In the secondary of
this transformer, there is also a
condenser. The coupling between the coils
is supposed to be rather  tight

UTILIZING CLOSE COUPLING

Now, supose that cach of these (hat i
the primary the secondary circuits) is
e L o
i otier wosds Jt s suppose that te conc

0 mat-
s set,
the same amount of ‘inductance and the
amount of capacity in each of the
circuits. The circuits will then be resonant
o currents of ifferent frequencies,
one higher and the other lower than the fre
uency for which the eincults are taned: N
doubt’ many of our readers have. moticed

SECONDARY

PRy aruRNs oF
1222 DCC. W [0}

BRIVARY oL O

TOP" OF SECONDARV:

SECONDARY
TGRS o 022
e
o bilaing ki 3o 65, the. shghics deviatisn
R e o
Unbalane the. jidactances. .
= Soupling cal

his offect, as it often occurs in adio re-

S o instance, when secelving a certain sta-
tion, it is often possible to notice two posi-
tions of the Shi L e R
will come in strong, _Generally these, two
positions ordinary receiver, will_be
only a i apart_on the dial,
or less, depending upon how close the coup-
ling between the circuits happens to be.
Sometimes the two positions are so close
together on the dial that they cannot be

distinguished apart, and then we merely say
that the tuning is broad. Actually, the tuning
ast, the effect

2.

THE MATHEMATICAL FORMULAS
o get back to our circuit, we are g

two tuned circuits become, the -farthor Apart
will the two frequencies be at which the
The relation between
two_frequencies and the natural fre-
quency of the tuncd circuits is given by
these “formulas :

CONDENSERS
® GEARED TOGETHER
/

o
= and f,=
VIi+k Vi—k
which f is the natural frequency of the
mne(l cireuits,  and £, are the two resulting
frequencies at which dle el

resgnant, and I is the co-elicitnt of eougling

Radio News for March, 1926

nally unbalanced as much as 30 or 40
divisions on the bis is a very inter-
sting feature about m, "and
worth a it cxpcnmemauon
it will be seen that the mere unbalanc-
f the circuits by a dlv ion_or two on
(hc dial will not produce any serious results.
e two circuits have been designed to be

The fundamental _circuit

‘he antenna system.

AupIo
AMPLIFIER

FIG 2

a5 explaingd fn my article, “Coupling—Tight
fore referred

el e

be so chosen_ that the relation between the

two, frequencics, almost
anything we pléast. For fstance, suppose
want the one frequency, T 1o be. mwice

the Sther Trequtney: s eans of these
formulas, we find that for this case the
coupling ‘must be about 60 per cent. This
s the value of coupling that we use in the
set described in this article
APPLYING THE PRINCIPLE
We will now see how the prmc\p]e 4
plied to the radio receiver. 2.
5% simple matier to replace the s
high frequency oscillations, E, with a pick-
to an antenna circuit, We

the secondar
condenser, and we can also increase the am-
plification king the tube circuit re-
generative,  These Yiditons:to T,
sho

Attempts TR et the
ordinary fier to tie two of
variable condensers, either on the same
shaft, or by s of gears or pulleys. To
gnable the ‘condensers to work in synchron-

 in the stations properly,

i as been found. necessary he
ke o b stages a Tittle broad.
This is because it is not possible to build

hich are so identical that the tandem
condensers will always cause each circuit to
resonate exactly. In this circuit, however,

it will be found perfectly feasible to do thi,

on account of the closeness of the coupling
between the two tuned ciruits. Therciore
the two condensers shown in Fig. 2

geared together by means of a rack and
pinions, as shown in the illustrations.

To satisfy the reader that this can be done
in practice and work perfectly, it may be
‘mentioned that it is possible to tune in the
local stations, and a few distant ones, even
when the two condensers have been inten-

identical. The coils have been so desxgncd
that the sum of the inductances of the pick-

and are geared together by means of the
rack and pinions so that their capacities are
the same at all dial .

The log of this r s sl Fj
&, Jewill be seen (1 Gieee are  two ranges
The set has been so designed that the upper
range covers the broadesstig waved fengths,

1DIA,

4 MOUNTING BQACKETS ) SEOGNDARV
EQUALLY SPACED TORE
i
PRIMARY- 33 TURNS /- Wl
oF N2z Dec Wik @ b ®

This is the closecoupled resonance

former, The diameters and_numi

must be followed very carefully.
.+ wire 15 used throughout,

;mdl!he bie g i 5 smateur
B Tesonat To two dificrent fremencies o
wave-lengths) at any position of the con-
ensers. ’umcfora it s possibe to tune in
an amateur statio roadeast station
at the same tme. For instance, as shown
on the log curves of Fig. e_con-
denser dial i et at 80, the “receiver will be
tuned to an amateur wave-length of 172

metérs and & broadcast wave-longth of 336

it 0 e
The reader may raise the question, “Will
this not lead to 4 good deal of interference?”
r ds, “No.” Because it is next
to impossible that these two stations will be
located in the same part o

@
G 1@ ®
S SE—
S e
O S e
2 [ e
ET"&Z\ N39TA2
D.CC. 2
23 DIA. D.CC. ¢ I
VZT'?Z TUBE SVJ;D\A
- : e
2’/. DIA
FIGS
R orboer koo edeoy
S e M s A0S SN S

those on the full-page Tayout, where o

The
i meanings ire.

e e s lreuuency amplifier

s il the ohly variaton being in the ddign of the taned circuis

wil
over, i wil be found that different settigs
of the variometer will be required for ampli-
fying these two wave-lengths, so that this
makes the possibility of interference nil,

s e Tave o fos g over b
we mentioned before, without any switches
or plug-in coils. We

selective receiver he
Contiwasd ‘on, pose

e has ver us
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Many home-made
“B”-eliminators ~ fail
because the parts, al-
though perhaps excel-
lent, are not mutually
suited. This elimina-

tor overcomes the dij
fieulty.

: The Raytheon tube,
which is the heart of this
Climinator, 1t has o hla

ment.

Radio News for March, 1926

A “B” Eliminator from Matched Parts

By GEORGE AMES

1 step- dcwn transformer.
2 choke coils,
e

1 10-uf. condenser.

1 resistor, 10, ohm:
1 resistor, 15,000 {0 150000 ohms.
1 SPDT switch.
pacuum tube socket
5 binding post

shown made up of five 2-pi. units, as these
are obiained more casly ihan- the Targer
size. Any reliable make may be u

smoothing out he rectfied current; gs prac-
tically noiseless eliminators may
structed with much smaller conden z s

large condenser acts as a storer of encrgy,
much in the same manner

which

unexpected demands
e in excess of the generator output. The
tube does not supply a high current
its output s sufficient for all
normal purpost Vhen an unusual drain
s occasioned by a poweriul low note, the
storage condenser bolsters up the normal
output.
It is important, in connecting the “B”

NE of the outstanding

that confronts the fan, who wishcx
to_construct B ply
it at home, is lack of km)\vlcd"e

eslgned with

great care in order to suppress the ripple

of the pulsating G o e
the_rectifier o cells.

The i ik aich i wegeridEeA, pon

vs an arrangement 0( standard

engineers

Mmanufacturing concern,

lescribed on page 613 of Rabio NEws for
November, 1925. As this tube has two small
anodes and a large cathode, full wave-rectifi-
cation is ol tube. In addition,
e tube has o filament, and thus is longer
in life an ecunum)u in operation
than the lmt-:athod
st thoseviof iy tube- ba been pre-
sented fully i the article referred to in the
above paragraph, this paper will be concerned
with details of assembly only.
LIST OF PARTS
The fnl[nwmg parts are recommended for
e in conjunction with o
n the fllustration the 106, e

This eliminator is a8 fool-

nusual drains

Photos and_diagram b
courisyy o Acmé 4 mm,”
" Compan

As in the case of any apparatus used in
radiy cquipment, i is of the import.
ance that paris of the best workumnshxp be

mployed. 1t is useless and a waste of time
e oy 1o get 100% opera-
tion with 10% apparat

The bascboard arran e
tions should be clearly und:rst;\nd;\blc from
the illustration and schematic wiring
diagram, otice ‘especially lhat the frames
of each condenser and choke, an
transiormer, are_grounded at. Some polnt,

his is very important. A small ground
symbol appears upon the diagram at every
it that PShould be grounded; and. an
spection of the picture will show the cor-
Tesponding drop of solder at each such posat,

LARGE CAPACITANCE RE-ENFORCES
OUTPUT

Some builders may be surprised & the use
of so large a_capacitance . across
fhe Output. This 1s necessary, not solely for

%
=
croxe
&)
g S A

SWITCH

This schematic wi

parts are grounded.

= CONNECT 70 CASE

o digram preserve the dentcn layout o the ghotogeaph reproduced above.
Note Sepecaly T Sl ooucd sy, maring he e the catet o the van

which e
s R

ses of the various.

closcly bunched leads. ~Ordinary
twisted famp,cord fs suitable for 2 connec-
ti the light socket; and a triple cable
such fn be purchased in most radio
store: o the connections to
the sct.” ¢ this 35 not avail three
strands of lamp cord fied together in
bundl

The single-pole double-throw switch may
nect the line voltage, as

igh to low voltage.
Whm it is in the vertical ‘position the e
Vhen changing the switch
from high to low voltage, it is necessary
as well to adjust the de(cc[or voltage, by
means of the variable resi

“C” battery is an e necessity

tage,
lower amplification will result
% table gives the exact voltage to use with
tube, or combination of tubes.

C-BATTERY VOLTAGE FOR NUMBER OF TUBES
USED_HiGH VOLTAGE TAP

I
USED_HIGH VOLTAGE TAP

NUMBER OF TUBES 1 . % 4
Caol'a: o208 § 15 6

205 1898 18

A

Pl e TX or CX112, TEe s
r ox 3512 108

3" 25 6

sPECIFICA‘HONS MUST BE FOLLOWED

care must be taken in the construc-
o e ety
of the closely-coupled coil. jameter
must be exactly the same as indicated in the
liagrams, and, mc mumber of turns an
sizes exact. any departare from
T e P
change, and the wave-ranges will change
mrmpou ingly. Great care must be taken
that the center lines of the two wind-

(Continued from page 1288)

ings of the clusdymupled coil coincide,
t s interesting to note how few turns are

required on the secondary of this coil, as

compared with the number generally

to tune with a

certain
the individual circuits to we-length
cither less.than that Of the signal, of Rreater
depending upon which range we are worl

ing on. yavelengths, the
e mllvlmxz so affects the in-
ductance of the we can use more
Sireuit ; “and for.the longer
_can use less capacity than
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List of Broadcast Stations in the United States
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An Easily Constructed Crystal Receiver

By M. L. HARTMAN* and JOHN R. MEAGHER{

It is freely admitted that there is no detector that will give the results obtainable with a crys-

tal.

T IS believed that there would be many
ple who would build ses em-

ploying crystal detectors, if it
possible to assure them that the mcewcr

they ok the_ trouble to build would give

the proper conditions it can reach out sur-
;and has done so, picking up sta
than 300 miles distant.

This is a rear a crystal re.

that 55 excaient Tor ot "votams. d

distant  recepti otice the  simplicity of
™ the layout.

1o this type of set, is the pleasing purity of
reproduction. Wlhen music is coming over
tlu .-ur it sounds as music shoulzl—c!mr and
le—and when speecl

human voice is clear :\nd n.numL
w persons will dispute that, in this respect,
& Dlam crystal receiver is better than any

*Research Director, The Carborundum Co.

LIST OF BROADCAST STATIONS IN THE UNITED

zxpmmsumy_ wo!

In March, 192: writers conducted a
series of tests to delermlm the most efficient
circuit and arrangement of apparatus to_ use

with the carborundum (silicon carbide)
detector.

Direct comparisons were made between—

(a) plain inductances of various shapes
and

(b) tuning circuits of different induc-
tance, capacitance ratios, an
(c) variometers of all modern styles.

To _insure absolute constancy of received
signal strength, a miniature broadcast trans-
et up in a remote portion of the
It supplied modulated radio fre
v of a constant value at three
wave-lengths of 250, 350 and 450 meters.

cception was accon np]hl\ed with a single-
wire aerial, approximately 100 feet over-all
length. The average phone a cureent wis
less than 20 micro- smperes (00002 woipa),
corresponding to the actual strength of si

e bmdcm :&A(lcn ek
in Buffalo, about 22 miles

DESIGN OF TUNING SET

As a result of this work a standard tuner

design was e chich can. scarcely o

e e efficiency.

the adjustable auto-coupled type, the dwrcc
aerial coupling being_ contrafled with

Sty Switch. " The circuit is shown. ia
diay

nccomplnlxed SO 5 winkle
c ductange is

o wird
main features of the tuner are as

1 ig-control switch makes it
po»vhlc o adam any size of aerial to the
st with a good match of therr respective
mmn»m ave lengthe. " This
restits le preatse ch

fRadio Research Engincer, The Casborundum Co.

(Continued from page 1291

"he receiver herein described is well worth the time spent on its construction.

2. The auto- coupling, which climinates the
energy loss usu ducnve coupling, and
the high rate of inductan
provide greatest voltage \;\na\mr\ for a
given signal, so the volume is as great as
possible.

50 TURNS ANNUNCIATOR

TP AT CENTER
WIRE TAPPED EVE OF "ROTEN.
i

FIG. 2
rcuit diagram of this receiver is very
S e e
circuit is one that should give good Fesults

3. The combined design, including adjust-
able auto-coupling, high tuning circuit ratio,
low resistance and frecdom from “dead ends,’

nakes for “low loss," high efficiency, sensi-
aid taa i rece
" When used with an_ electricaily con-
trolled carborundum detector or with any
normally high-impedance crystal, the selectiv-
ity is better, considering volume, than any
other arrangement we fave been

it

£

rang

THE INDUCTANCE

The tuning or inductance coil is very
sxmple, and there Jmuld be no diffculty in

esigned to
el resistance and lu\v Gistribated e
pacity. It is connected in such a way as
elimina cad end turns, All of these

tend o increase the efficiency
ol is wourd on 3 Siff, but tight,
iy form, approximately
Continied on page 1562
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Construction of the Duodyne

By ASHUR VAN A. SOMMERS .

The editor ha: received many requests for a constructional article on the popular Duodyne

receiver.

s presented herewith.

Mr. Sommers not only tells how the receiver may be

Beis frimsacmes el s il o 8 DR Bkt cioans e Ly for AR s i

HE Duodyne circuit was designed to

produce a tuned radio frequency re-

ceiver inherently balanced over_the

ntire range of broadcast stations,

and in which the balancing proceds would

sacrifice efficiency at some wave-lengths,

the case with most recelvers. For this

Teason & special type of coupling trans former

is employed, \\lnd\ will be described ater in
the article. le from this feature, the i

cuit y any
standard tuned  rad el g et
ut this one point of difference is sufficient

10 place the Duodyne well in advance of the
average receiver of ifs type

Figure 4 i schematic wiring diagr
b e e Inthry

tubes
t is recommended that they he used i
this manner, whenever the use of a

i iy o m has
been designed to use a power tube in the last
audio stage. The circui as Been 5o ar-
ranged that no changes in the wiring are
necessary to change trom one type of tabe
to the other,

formers from raw stock.

substitute other parts for those shown,
sure to use high quality apparatus
of a poor audio_ frequency. transformer or
other inferior parts may affect the operation
of the entire set. On the other hand, do, not

be
e

Py

radio frequency coupling transformers,
which are the keynote of the success of this
sireuit, The complete duoformers, 35 shown
, may be purchased ready-made if
e huildee 20 deaiven. | 1¢ not, théy may: be

ey efec"may e scer
fned “in_thecaption. of
Fig. 2. Natice the.very
Rucnient artangement of

e binding post o)
ety Clmfeld

Photgs’ courkes
ad pan

feel it is nece: to duplicate the parts
e you have other parts on hand, or

are unable to purchase the parts recom
‘mende
Care should be taken that the condensers

have a rated maxinum capacity of at least

Fig. 2. Plan view of the
The *parts
7. Buor

0003 uf.
condensers; 3.

i 1
. anienna switch
e Sl o v

GOOD PARTS MUST BE USED
To insure obtaining maximum_efficiency

in_operation ctions given for the

construction of_this set should be followed

closely. When it is necessary or desirable to
ANT,

KL,

[}

0003 pi.

cast wave

stherwise, the full range of broad-
~length may not be cover

CONSTRUCTING THE DUOFORMERS

In Fig. 5 may be seen the duoformers, or

made at_home in a

somewhat simplified
form. (See page 1375.)

Each of the duoformers is composed of
two coils in “binocular” arrangement
which confnes the field o, @ ea.
I co ound on a_bak f
inches long and 15§ inches in diameter. The
home_ builder should procure six tubes of
he good mechanic can, if he 5

desires, cut aw
each tube, and make a
Similar to'the commercial type,
make the duoformers at home may use their
ingenuity in improyising a form of mount-
ing for the two coil sectior

one of ihe dwoformers is an_antenna
The other two interstage
The . antenna cuuphr has 68
turns of No. ).S.C

s are wound in the same direc-
tion, and the top leads are connected to-
gether.  One coil is provided with taps,

one at the twelith turn from the bot-
tom and the other at the twenty-fifth turn
om the bottom, The end of the coil near-
the taps goes to the round and nega;
e B bus-connection other end
to the grid of the first radio 'muvuuy mbe
The antenna is connceted (o one o
the length of the antenna determines Sy
(Continued on_page 1374)

(&3

[

mplete circuit diagram of the Duodyme ceceiver.
‘antefings f varous'soes, and for various

HEROR

At the upper Iefe

be s antenna posts and switching d
‘Gogrees of selestiviy, a5 desired:
equency coupling transiormers are composed of eight turns of No. 40 Advance resistance wire.

5 V.
allowing four
“the primaries of the two' interstage. radio
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A Parlor Music Maker

By VOLNEY G. MATHISON

The receiver that is described in this article is one for the constructor to build as the ultmzate the
one to be placed in the parlor and to be used when company is invited to listen-in.

REATHES there a radio fan with
soul so fervent that he never to him-
self has said; “Gee, I'm getting

tired of all this drilling and solder-
ing and screw-drivering. almost Teady
o haffle Off these colls and condensers.and

i the parts for—why, I'd build that and
g\\e "y pliers and soldering-paste a. res

you have any such mutinous fecling as
i ! furking about you; i you find wiring
and winding, bulding up and tearing down,

holding your breath to catch distant call*
Ietters through a cannonade of static an
rus of squeals, all becoming stale, flat,
and unprofitable; and if you are getting into
ihe state of mind where you can sit
listen to a good program all the way through
without being afflicted with a G
to grab the tuning-dials—then read on.
e e b b e o
efforts to build a good,
wepriced instrment really’ worth
putting m ihe.parlor for musical Durposes—
fod Iaving there. The features especially
Simed at were. supremely fine quality of
music, simplicity of operation, and tastefal
appeara st, and the greatest pos-
sible case of construction were also kept in
ew. These five requirements have been
A1 worked out in this. receiver t0 a quite
successful extent

A SIMPLE AMPLIFIER

Despite_the immense amount of attention

that has lately been focussed upon the re-

sstance-coupled. amplifer,

novices do not yet seem to have appre-

fated s sim) and the marvellously

Tn the receiver

inexperienced  set-

builder will find ‘an_opportunity to try out

resistance amplifcation without having o o
to much trouble or expen

FILAMENT RHEOSTATSs

In the baschoard sketch (Fig. 1) we have,
from lcft to right, the two filament rheo-
stats (mounted on small bakelite shelf), an-
tenna_inductance and its tuning condenser,
neutralizing_condenser, rad ncy and
detecor tubesockets, grid. condenser and
three-circuit coupler unit with movable
nd:lcr col, and the resistance-coupled ampli-

smal fixed condenser attached

%he nghl L nce ampli-

rative by.pass connected in

we e

sl cirauit (See illustration.)

filament_current for the detector and

th: radio_frequency tube is fed through bus-

wires taken out from underneath the re-
sistance-coupled amplifier; because “A” bat

tery binding-posts are already found on the

amplifier unit. Binding-posts are also pro-

vided on the amplifier for “B” battery con-

They are placed about 134 inches apart, and
cen them, under the bakelite strip, is

mounted a .0001-uf fixed condenser.
putting the antenna lead on the post nearest
the rear edge of the baseboard, this con-
denser is placed in series with the aerial;
and by shifting the a lead to the other
. mall, fixed condenser
essential when considerable e
rermued Be ot v s
arby broadeast stations, it o
{imes preferable 0 it
the first condenser will bt o

to tune rather broadly.

CONSTRUCTION OF THE COILS
There are now several makes of induc-
tance-coil sets on the market suitable for
use in a receiver of this type; and it hardly

0001 7

FI6.5
The

ing diagram of the Parlor Music Maker

pays to construct them by hand. ~Almost
I meG 1| SMEG. 1MEDl) 2smEG,
1 i %
B
-
a+dissu

5v. - 6
shown above, haviag one susu T detector

and three stages of resistance-coupled A.F. amplifcatio

nections; and from the binding-post for the
detector plate battery, a bus
the plate circuit of the radm»(uquencv tube;
this fuhe therelore aperates ai e same
voltage as the detector, as Js sho the
vurmg diagram (5:: ig. 5, above)

in sts_ seen mounted on
the end of the bakelite strip that Suppoets
the filament rheostats are both antenna posts.

RESISTANCE COUPLED AMPLIFIER UNIT

M
R

62

Above is shown the baseboard layout of

FIG. 1
the Parlor Music Maker.

Compare this with the illus-

‘rations on the opposite page.

any set of Roberts clls can also be adapted
for use in this circuit. A defect of some

ranged to mous inductances out
hind the condensers, as has been done in this
Chis eonstriction s desirable; be.

s the interference of the fields
o the coils, and greatly makes for com-
pactness,

Whatever coils_are used, it is quite im-
portant to see to it that the et e
the Ahrce circuit coupler is wound with No.
28, or preferably No. 30 wire, silk covered,
and that it b lcast approximates the dimen:
sions given farther on in this article,
does not,

a new primary coil had

sired inductive coupling; and quite surely
s the efficiency of the receiver. The fore-

going applies similarly

tent, to the tickler~coil this coil should also

be wound of.pr eferably no larger than No.

Tie bk may construct his own coil
set, or remount a set o or other
inductances on hand, by noting the arrang

Fi t A s the drilled Bt
Gt hrass uxppnmn«v bracket; B shows

hck‘elrcovl shaft; D répresents

and serves
e R g placed

Kler.

put i place, rnrlv For eotl.

pegs for prim secondary

Ramitted. fof. cleatness). are mounted over

the two central holes in the small bakelite

shetf, by drllng and tapping ends of pegs
r 6/32 machine screw:
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FORB-32 SCREWS

[ —

x$ org stock

FIG 2

=
Fon

Op e Tt are shown de-
h

(¢} own this bent in the proper
Shape. is' shown_ the
Fotating tickler coll  shaft
The shate as .
% bel
B

In the general layout Fj vill

be noted that the piece i

pressed it the end of the heavy square

o ha set-screw, forms at once

a bearing e a con-
for the front pancl

the radio-frequency tube, and its inner end
to,the A-minus, and erotid

iven number of turns for the
secondary coil and the antenna coil are for
use with 0005-uf tuning condensers. For

nec
The other end of the sauare rod is mppomu
thr

by the macine sorew ugh the
rear tnd of the bracket and Rl
into it. hould fit_sti

enough into the supporting bracket so that
he tickler control will stay wherever it is
set, without_dropping_down.

i convenient, the metal parts of the com-
lcted mounting should be nickeld, as this
will add much to the appearance of
This plating will usuzlly cost abont 45 cent
“This coil-thount is not only quite
cuslly_constructed, but 5 connects. di recily
to the panel, independently of the tuni
o L R
rear of the condenser, and is exceedingly
compact.

COIL-WINDING FORM
The inductances of this receive yound
on a form of Lun[ mm\n n Fig, 3. This
may consist of 2 of wood about 134
P amacte it itk thick, drilled

at cquidistant points about its circumference
with thirteen holes, "In these are placed
thirteen 14-inc] h iches
in length. The wooden curc “may be tarne

n a lathe, y wed from any con-
Veniently Gbtainable piece of. rouid wood oF
Iarge spool. The pegs may be 30-penny iron
spikes, or even a bunch of penny lead pen-

bored in the core, wih
thew frons &l

Sove Shotil be whitlod ‘ar Biraed [0 & light

tape »; to_faciliate slpping the cols off after

tumms of No.

the. plate of the_ radio-frequcncy. tube, and

it inner end to the B battery. “The tickler:
coil s 28 turns of No, 283 jts outside end
i5 connested o, fhe plate of the detector
“B” battery

Btk the scoondicy coil and!the scparats
antenna coil have 50 turns of No. 24 double
silk-covered wire.  The outside end of the
sccondary. indiictasice Bocs o the grid-con
denser of the detector tube, and, of course,
o one side of the tuning-condenser.  1t3
inner end goes to the A-plus filament, and
to the other side of the tuning-condenser.
e e atrelizing 1 1 Eaken iat of tho o
sdsey o e thirteenth turn from the inside.

separate antenna coil
S e
It is tapped for the

{ the 32nd turn, count-

e e e ol e s
end of the antenna coll goes to the grid o

e screws
7R BRACKET

| *652 scnew voLes
7 FoR o

e TeRmnaLs

e

25

5
=
e

D s the bakele auip with b indcned;
S e Bssembly e

th 0035-uf condensers, use coils o
&5 tirns cach, In this case, the ncu(mlvmg
tap on the secondary is taken out at the
D contts "surn from the inside; the serial
tap on the antenna coil remains unchanged ;

use

1295

that s it i taken out st the 2nd turn from
ide, the same as is done when a 50-
turn coil is used. No Cha”gL, is made in
the primarygor tickler coil

All of the coils in this recciver are to be

pegs on the winding form.
has been taken around the core, the
inmer end of the wire should be well twisted
around the part of the wire forming the
turn; so that the coil m]l not_aiterwards
unravel when it is pulled of the winding
form. The winding oo o
Clen ey o e e e
pulled up as tightly and rigidly as pos
L is rathet hard to make a5 good cols by
biand as can be wound by machine; neverth
less, carefully wound m

work perfectly well.
wite should be hooked into_the
and

completed
The pegs
“the coil

e
slipped off the «
FINISHING THE COILS
Each coil, after being wound, must be im-
mediately sewe
white thread,

Tlm

sides of the
m\dtvme rigid. _Sew
ach side of the coil, unti ¢
ing point is reached, whe
e A s oe tod topeies, " B
ik ot 1o pase 1he ‘scarice thoea throush
any of the farke diamond: shaped interstices
of the coil, as this would only tend to pull
% apart, A iitle collodion applied at the be-
and end of the winding will consid-
y aid the novice in making a neat coil ;
should be used sparingly, as
iz defritaental o the efficiency of the in-
ductance un
e o oW

up by simply slipping
thes over the ends of the fibre pegs on dhe
mounting device that has been afready de-
Teribedl IThe. fickles-coil i comccteduinte
the circuit. with fiexible leads and if any
trouble is experienced with its slipping abaut,
it may, be vigidly secured to it mountiog
peg_with sealing

%he antenna coil 5 mounted on a single

(Continued on page 1318)

i reproduced a pho-
fopnn’ o e
B8 Rieioro the Partor

she
p|e:a rectiver in s cabinet,
for any parlor
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A Piezo-Electric Loud Speaker

By R. F. SHROPSHIRE

This article describes another very interesting piece of apparatus for the experimenter’s radio

set.

GOOD many years ago, scientists
discovered that in certain crystalline
bodies there is a marked relation
fcal, effect —electric-
»nd has becn defined as a study of the
chvetrical phenomena produced when crys-
talline bodies are subjected to mechanical
and of the mechanical deformation
occurring as the result of applied electrical
potentials
n other words, if a piezo-electrically activ.
erystal s subjected to an applied potential,
there will be manifest a Tnechanical Qeforma:
tion. verscly also, when such a_ crystal
is subjected to mechanical forces which tend
to deform it, there is a change of potential

G. 4
A difierent type of speaker may be made by
using two aluminum discs: the ' disphragm
being securcd 1o, their “edges and twisted
“siagonally.

between s poles, The exact nature of that
which occurs within a crystal is still a mat-
fer of conjecture, although the theory that
the action is of a more or less clectrostatic
nature seems o he Sxpporie byt sl
perime

T have o smace
in_ this fiel 5

ne cause for this
belief is the fact that
the hysteresis loops for

lend themselves to
‘many uses.

So_far as the re-
searches that have been
made public

the

group in_which “here
is an asymmetrical ar- ey
rangement of the afoms in the organic mole-
Cales, which includes the tartrates, sugar,
etc.; and the second s the group

in which there is an asymmetrical arrange-

The actuating mechanism for the loud speaker is simply a Rochelle-salt crystal.

e oF Wit minecal pmoletiles gt a1 in
quartz, tourmaline and
tourmaline and the crystals of sod um m,nv
sium tartrate (better known as “Rochel
51t%) Have been the princinal subjecis’ of
study. Of these, Rochelle salt shows  the
highest act

The_pa rmum activity in which we are
most interested is that mechanical deforma-
ion, whishiocirs s Htrae ot sohitad

o

The sketch shows a_ disgrammatic view of
Roghele it Crymat. Nt the axes &d
‘and the “hour.glass” formation.
slestpicsl, potential; and which masifeds
itself in torsion about the main
e i e e
tively large, and has been calculated to be—
10 mm«m U(m seconds o
pplied vol
st ogitomn
meters in longth:
EPARING A CRYSTAL
Although a method of growing crystals

seven centi-

Fig 3. This photograph shows 2 crystal loud
1 shows

speaker assembled. terminal con-
necions; 2, the gedl; 37 \he “cryatal and, 4,

s

of Rochelle salt has been previowsly. de-
scribed in Ravio New 925, issue,
page 233) it m e
over \lm salient points in this process. First,

1 Allowed to cool,
ion of a crop of crystals.  From
these, those are selected which have grown
with, their_crystallographic axis horisontal
which  are oximately ~one-half inch

square, and which are frce from faws And
other malformation.
ve of the sel

cted seeds s then

im-
mersed in a s growing solu-
tion of Rochelle salt, and allowed to “grow,’

or build up, until it has attained a size of

c G o G Cy

FiG g
The mounted erystal is here shown
attached o
Sec the text for logends of the lettcrs

eady to be
" paper diaphragm mg 3.

approximately 2 inches. Tt is then

Seemtei Tt detatin Drocess is for

the removal of the waters of erystallization,

and is further aided by a subsequent heat

treatment.  The finally-pre coystal s
then ready for

T¢ should be of about

"This peculiar cffect
consists of

tons mrpmuhuv 3
he and. the

remainder of th

tal structure, the strati-
Beation of which 15 ars
dinarily parallel to the

e pyra-
¢ sub-

midal regions a

e
mg ,mmm that tend
to them in planes

Containing the. Brh
axis, through 90
degrees.

n using these crys-
tals, one connection is made 10 a metallic
girdle surrounding tt and which in-
B

(Continued on page 1320}
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Something New [n Wave Traps

By DONALD H. MENZEL and WINFIELD W. SALISBURY

The question of wave traps, or filters, is one that often causes the experimenter considerable

trouble. It is not possible 1o say too much on this subject, and the present writers

several types of filters in general use. Certain important precautions
wave traps are given, neglect of which may go far in explaining why

ANY amateurs have found the
wave trap an unsatisfactory piece
of sumiatit Tl 8 partly due

a_misrepresentation (,x o
sibilites, bt the dificulties may 1
Sacudto mproper design. It 1 often buil
apparatus—cast-o
d coils—which should not be
n the wave

trap than in the receiver
Fe tomon wave. irap i ‘probably fa-

FIG.2

. SAME SIZE
'OF CONDENSER

>,

‘SAME NUMBER
OF TURNS,

. A wave ﬂ{ap inductively coupled to th
Interierence. When properly shielded, the c
ditions indicated above should be maintained.

nilisr (o evecy amateur who has tried to el-

able condenser and the other of which is
it as shown in
1. Su tem s valuable only in
e atng 1mcrvcrmc4 ehich is sharply de-
fined on one wave- as the inter-
ference hetween two " Broudeast stations. 1t
is especially useful in cutting out undes
able local programs.
Cctive, a wave trap must he
it the particular set for which it is
dcwml It will be of no value on a receiver
& mhics the coils and wiring act a5 antemnas.
wave trap is necessary, the set with
Vs to'be used should be well shield-
1 case or one having a
hielded_panel works the
ce-circuit regenerative, the st
heterodyne, or the neatrodyne, which employ
an aperiodic antenna_system, that is to say,
o otined antenna cof, may be Atted out

Fig. 1. The common form of wave tap
shown in thi " consisting of an o
hatory circuit conpléd to the snienna.

results with their wave traps.

with a wave trap most efficiently. The trap,
for use with such a set, should b so designed
that its antenna coil, sclnm]ur) coil and con-
ar to the antenna cotl
, and’ condenser of
Care should be taken that none of the coils
in e tr30 sre induciively couple
of the also necessary to have
{he same ()pe b coupling in each of the two
[his is shown in Fig. 2, which il-
lustrates a \lvnc circuit regenerative arranged
with such a
A pioonly Sesignet wive teip wil nte
affect'the tuning of the set with which it is
used except on the waves to which the trap
uned.  Low losses are just as important
b e E in the
coils of the set i
ing, the antenna_circuit will have a very high
impedance to the frequency for which the
trap is tuned and this impe will be near-
‘= i nearer to infnity as the resistance of

¢s or low resistance in the
Such a_trap, designed t
greatly improve the selectivity of the
among local broadcast stations and _even
among distant ones where the wave-lengths
come very close together.

THE LOW-PASS FILTER TRAP

Some other types of wave traps, or elec-
tric wave filters, as they are sometimes called,

POWER MAINS

g
D.C.MOTOR

QUTPUT

GENERATOR

FI6.4

A low-pass filter connected to 3 motor o gen-
P rator will Kill the A-F. hum. &

alko of use to the bro:\dc’\sl listeners.
e of these 1 e low- It
s
as shown in e mudem:r should
have a capacity in_microfarads fo the
1okl Indetance of the coil in hesevs
this device is connected in the supply- i
2 direct carrent motor or the output Tine of
& direct current generator, as shwn in Fig

, it wil any interference from this
type of muh.ncly
bv a_three-layer bank iating o 4
inch ballite tube. It should consist of o
hundred turns and be tapoed in the middle.
The cmvdm\<=r should be built up to 012 mi
ey e e
of smaller capacity fixed condensers. A

will cut out,

2 frequencies h
very successfully to eliminate in-
terference which came from. a_telephone
" generator device will

d b

“trouble-tone” his
elfmioater any s e

y outline
in e use of fllter: or
so many fans do not get

acking brushes o clectrical machinery. It
prevents the radio, waves, which

company an electric spark, from ;M ing i
o the electric Tight and. telephone lines, as
they are made to do in wired Wireless, and
eah e

Seighborhood. The cofl described. above al-
lowed very pleasant reception over several

~CENTER OF
coiL.

FI6.3

.5 MFy SMFy

i

.25 HENRY IRON CORE CHOKE

Fig. 3, above, shows the fundamental srrange-
‘ment of the low-pas e
Comnccted o

5 filter, 45 shown in Fig.
ol e pmcaton

he
o TR B that
Sl generatly m e bl “sabstactorly fo: .
matear practice.

squarc blocks where no reception had been
possible before.
Another type of wave trap which is not so

in the antenna system of the set
to protect, as shown in
to climinate the inductive effect of low
guency power ines which are in the neigh-
Borhood of the an his, Tike the fir
By ok worl i e st taeli oot
well shielded. A entative size of the coil
and condenser for protection against
irom nearby 0-cycle power lines is given m
2. 6. ‘properly
i out, on a well-built Sl
T of interference excepf

"o

has S ses in eliminating certah
‘terterences
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ARegenerative Loopr Receiver

By G. C. B. ROWE

BN & dyedin the ool ta (3
sees in gazine a circuit that
i ot fosiio bulld et o
first. thought s, ©
the makin's can I fi
And if the answer b
is enough of t!
Shie, in & short whi

nd o the o’ Jm\k Toxt

appens to be that there
well-Kown makings avail.
ile a new receiver sees

uming that the cir-
sting.  Before any

t it be known
it s old; but it is

on ime, and one
that every fan, who has ever Burnt his
some

fingers on a soldering iron, has
in_his ilt. It is a il
- ver, now 15 ot (he proper
ment to turn over the page with
Slamitin, ot Gisgust,. Tne Lollowing parat
sranhs contain a description of a regericrative
receiver for which no coils are nee
cou.s TO WIND!

Pechaps that last statement might be modi-
fied a bit by saying that all the indctances
.mssm are mcmwmlcd e e

na; and there are v no salt
catmeal_boxes to the
family fagder on \uhmh m wind 34244 turns

a glance at the
e seen, readily
pan

il L
and
formers, _automatic
siraighicline, requency condenser and a fila.
hing )
most of the parts can be f t in the
junk box, least sume\‘«h:re around the
work-bench.

Also from the mclllrsa :u\ u[ea of the loop
antenna lna‘« be gained. It will be seen that
there is a smal] IODD that czl\ bt rtvnlvcd
within ;he larges TI
Be difficultof ‘constriction, but Close
mspec(iun it will found ﬂmt .m\(me \\!m

ows difference betwee

driver and a monkey wrel!ch ;l\nuld st fipd
¥ Eiy i The
gutside loop Tunctior ugh it

had no baby brmhcr mslde u s, if it

ickler as it is connected in the
N e i e

THE CIRCUIT
s has b cu mcntmned above, the circuit
used in th ver is one employing re-
generation, J najority of i
which regencration is used have
antenna as a pick-up medi
\\,hu hves in a locality wlnch pmhxbxt( ertC'
£ ‘Such an antenina, and who wishes 10
cxnernncm with regeneration, this cxrcun
will be most welcome, as only a loop is
neede
e sesightline freqgency condenser,
which is shunted ‘oss the large
S b e R e

tion of Stations that broadcast on the lower
wave-lengths, This condenser is mounted
approximately in the center of the panel, to

the filament control jack.

for the last stage (push-pull) are mounted
at right-angles to the other transformer;
not only for the conservation of space, but
e e interference betwycen
them in the ‘matier of stray felds.  The
yacum-tube sockes are of an unusual cone
structi atthe
around the. base of the
the base at onl
losses to a
factuter.
CONSTRUCTION OF REGENERATIVE
Loop

thereby reducing.

one
‘miniman, - daims the - mani

The two loops, comprising the antenna
and tickler, are so constructed that they can
be moved independently of each other. The

Radio News for March, 1926

Photo by courtesy of  Ust I iliams.

Products o

Brevirie

ouTpUT

+8 +8
90V 120V,

This diagram shows the simplicity of the re-
Fener st Grenie ' et i e
P antenna.

sl oop s bl o e o, ki 38
ced in ahole in the base of the system,

L] Ahls hole easily revolves. ut-
side loop rides on a shoulder of 5
Yod, and turns about it as an axis

The outside loop s, 2 tap lea
ing to_the center binding prm being mkm
from the twelith turn. The inner loof
12
the outer loop are brought out to the two
otter binding posts on. the germinal board
shown beneath the looj ond aml
fourth posts ar

The _dimen:

inner  loop

The angle between the cnds is

9. de"ru‘<

< BORRE T i it these o

1 detector: 2, grid leak and condener:
‘automatic ‘Alament controls; 6, push-p

mm coptrol jack: 9, S,

losp: 12 4 €3 13, —

5, transformer for first stage A.F.
Wi tranaformers
Binding oy 1y ol
% v o+ o

e for s sage:
s for p\uh pull

0 vals; 16,

It must
loops Tonat. e Shuill s that they may
ed e
15 because if must be |
inner loop in order to control regeneration,
without dw!urbm" the setting of the larger
(Continued on page 1379)
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Constructing A Real DX Receiver

By MARVIN S. OLSON

A really good receiver is a rarity these days, especially when one tries to build one along

economical lines. The one described is a really good receiver, one which brings in a Iot of

DX and at the same time costs little to build, at least no more than any ordinary 3-tube set.

The combination of regenerative detector and tuned radio frequency amplification is care-
fully worked out.

VER since the advent of radio fre- unit or units, A noticeable increase in am.  will be satisfactory for LS. This coil should
radio authori- plification will be secured by doing this. I be tapped every sixth turn. These coils

e o atiem. to_ cxplain the ssator fof - mey be ol n g tome) i exac

of reconciling it with regeneration. this; I merely offer it as a suga ich e ound, basket-weave, g, and others,

here seems o be o end 1o the  canbe eopliel (o other  reteiving sets the constructor thinks he will obtain better
agrecments and disagrcements cor ving the  well as the one in question. Try it and el results with these windings. In my opinion,
e vatne of radio. Tequency ampliica- the ordinary type of winding is equally
tion when used in conjunction with a re- SONITSLCEION OFIHE COLbo ffcient when properly wound-and left un-

e w

generutive detector. Perhaps, if radio men At this point it might be well to consider  doped. The radio frequency cho
v superficial knowledge the construction of the coils used in the set. always necessary. It consists

of this type of amplifcation with more LI and L2 prising the. feedback s of Mo, 38 DICC. wite on . fube. wit

actual experimental work and less ing, rangement, consist of an ordinary vario- three-inch diameter. ~Variable condensers

some of its problems could be s(leul once coupler. This can, of course, be either con- d_C2 each have a maximum capacity

and for all. Though it has been continually ~ structed or purchased. ~The following of 005 mfs, The rest of the diagram, T

declared that R.F. amplification and regen- dimensions arc given for the benefit of those  believe, is seli-explanatory.

eration cannot. be uscd together with any fans who may desie o construct the  Next in order is the mounting of the
coupler for broadcast reception. L2 con  apparatus. This is almost a matter of com-

sists of 50 turns of No. mon sense, and can be sunmed wp in two
& r wound on a_cardboard tube four words: “DON'T CROWD.” Keep the

ey amplifier has been gimeter, and tappe every tenth tar, cols 13 ,““, p “eu e from each

e ot Station DAAG for somc time, and the the tcklc 20 turns of s oagler LUl

results obtained on both amateur and broad- ung 2 tube: with a ﬂ\n'(' inch “ FO e
ke el b ot i diameter. | Thirty turns of No. GE & el 10 g “‘Jh.:a:"m:‘,:: ,[",“{,,‘,,‘,f,‘l’é
factos wire on a tube with a four- R be encountered with eclectro-magnetic
action between the wrong circuits.  An-
other thing: Do not mount the coils or
condensers on a metal-shielded panel. There
is positively no excuse for the use of metal
shielding if the rotary plates of the con-
densers are grounded as shown in the dia-
sram.  The remainder of the Tousting s &
matter of indiv
Cloeely iceniiated with the souting is
the wiring of the set. The rules of correct
wiring are_ancient history to most_radio
fans, but for the sake of safety, I will

. Run all leads as straight as possible.
o not_run long parallel leads,
fake the grid and plate circuit leads
((ccpuoually sho
e the ,.m[ and plate circuit awires

as

S Bep it i Mt rere el
i apart,

FlG. 6, Solder all connections with resin-core

The cireuit is shown in Fig, 1. There is  The complete circuit diagram of the receiver,  Solder.
m)‘l‘l;:f “I‘ugu“‘ o {)‘w o Limt hat the consising of ene stage of tuned ek‘n‘fefl? By following these rules, you will not only
familiar potentiometer, *stabi “losser  naone ‘stbye ot ‘Aadio Brequency ampiiness ~ be contributing to the efficiency of the set,

grid-biaser, or whatever yor h to call it, o but to the appearance as well
fos been omitted. I the set is properly
wired, the rheostat of the RF. tube will
prove'an entiely satisfactory means of oscil-
lation control. Merely turn down the fil-
Sl e
Tl covse. - Lot ‘me. cmphatically: reiterate
the necessity of using care in the wiring job.
Failure to do so will result in a tendency of
the R.F. amplifier to oscillate readily,” and
thus render the proper reception of broad-
casting impossible.

will be noticed that reactive-capacity
coupling is used between the R.F. tube and
the detector. This affords greater amplifica:
tion and selectivity, because of the high peal
value obtained when the amplifier s tuned
to one wave-length. The use of broadly
faned coupling mers between the
stages of & RF. amplifier ahvays results in
2% of ampliication and selectivity.

Now for a_statement which T know will
bring heaps of criticism upon me but, never-
theles, 3 satement which I lnw from ex-
perence o be true. The autio frequepcy

e loir ould o places Gt least balt n 1, Antenna Coll; 2, RF. Amplifier Tube: 3, Antenna Tuning Condenser; 4, Detector Tube; 5,
e e e e LR s og Conaenrert”s, Deteaste Runing Condtngert 7, Tnferstase Couping €ail
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The Crystal Classified and Analyzed

By J. F. CARRIGAN, M. Sc., A. I. C.

The crystal detector has been used for a long time in receiving radio messages and concerts, but
the average fan does not know that there are a great many kinds of minerals which will serve
the purpose, some of them as well as galena. In this article the writer tells about many of the
other minerals, and shows certain relations between their rectifying properties and their chem-

T is not 20 years since the first i Inorganic
rectifier of high-irequency -

States Army. roperty of unilateral
conductivity upon which the rectifying action
of all radio-sensitive minerals and crystals

perimenter
During the early summer months
of that year Dunwoody produced his world-
famous carborundum ~detector, a form of
rectifying device which s eow e g
an almost classical posi the annals of
radio science.

ical com positions.

However, the purpose of this article is
ot to present a history of crystal rectifica-
tion to the reader, but to put forward a num-
ber of facts concerning the chemical nature
and composition of the more commonly em-
ployed rectifying substances which may be
of some interest to the more serious-minde
radio amateur,

Although the mincrals which arc now
known to be endowed with rectifying prop-
erties to a greater or less degi
considerable in number, they
theless, be classified, for all ordinary pur-
poses, into not more than three or four dif-
ferent groups. Such a classification of min-

crystal rectifiers which can be made is one
which_is_founded upon a- consideration of
their intrinsic chemical composition only.
Adopting_thit
crystals and minerals which are employet

this_descrption, into_three
or_categorics, vis,, the ele
e bl e e el e
phide group and the oxide group, Others
are very rare, and the reader may take it
for granted that practically every specimen
radio-sensitive crystal or mineral which

may come into his possession through the of
jinary commercial

_At the present

Mineral or Rec
ying S e

c

T

C i

« Ansenic e

choose from. Al- Ant
though the most Molviene

popular rectifier Gilca

teur reception at
¢ time
is undoubtedly the

Bournonite

Element

uohbdmum  lphide
Lead sulphid

© Dodble silphine ot 1ead pes it sntirnony

TABLE SHOWING THE CHEMICAL COMPOSITION OF A NUMBER OF

MINERAL RECTIFIERS

Chemical Composition.

(Carbon)

blE lplcdear coues e i

Formula.

chanfels - may

ssor Group, | crvstal grou
s G ‘mentioned ,,huw
| Elementary CHEMIC.
e CcSHpSsHIGN
J rectifiers, Let s ow deal

for a short_time

Mills e
tion of the nature
perties of
three miner-
groupings, and

Sulplude group.
ellurides, an
S the
arsenides may

Stibnite Antimony sulphide be included in See how the recti-
ever-present  ga- | Mispickel Sulphide of iron and a this group.) fying_powers
lena, there is, Cnppu [)van~ L Doublc sulphide of cuppu S any given miner-
nevertheless, quite S on_sulphide L
a fair number Marcasit c ilar to iron pyrites, but contains small determined hy its.
S minerals of percentage of arsenic ical  nature

Zincite .. Impuce zine oxide 20, the_groupin

Copper Cu.0 to_which it prop:
Titantom dioxide TiO, ¥ gs.
Oxide of titanium and iron TIRCO | o et peoni. Most of the
Tellurium dioxide TeO, crystal rectifying
Magnetic iron oxide FeO, substanceswhich
Manganese oxides Mn,0, in
Manganese oxides MnO, | use today are set
HEEl il - Tin dioxide sn0," ) forth in_ the ac-
necessary  condi- 2 companying mhl
ions. s table indi.
It is rather a surprising fact, in view of eral rectifiers, of course, is based upon cates the chemical name aud conposione?
the great popularity which has now over-  considerations’ of a chemical nature only. each of, the common crystal rectifiers, and

remarkably small.
Tndeed, all um natural mineral products

i el
have been discov-
-y soon after the introduction of the
carborundum detector to the radio world

within recent years is

Other classifications of radio-sensitive min-
erals have been put forward from time to
time, and these have been based upon the
type of contact required for rectification,
the direction of the current at the point of
contact, the mechanism of the rectification
which is believed to be carried out by these
crystals, and upon many other consideratio
However, the most concise classification of

this it will enable the reader
to detenmne at a glance the group to which
any particular rectifying crystal may belong.
LEAD SULPHIDES

Tt must, of course, be remembered that,
when dealing with these mmcrzl: and crys-
tals, we are not faced with absolutely pure
chemical compuunrh Gd(ena, which is a
natural sulphide of lead, and which belongs

Continued on page 1316)

Various forms of erystals: 1, 2, silicon; 3, bornite; 4, chalcopyrite; S, antimony; 6, iron pyrites.
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TYPES OF COMMERCIAL
LOOPS

Volumax_(Scott

p (Deutsche Ca-

Cresc:nt Lo (Ealipas Ragio le %

Western Electric! 2
Bupes Femna Cay”

%
pre—

T

know for a certainty that in the latter part
of the nineteenth century Hertz used small
Toops in s his famous_experiments.
G of the experiments showed that when &
Toop contained a spark gap and was held in
certain positions in the neighborhood of ap-
paratus radiating electromagnetic waves, a
spark would pass between the sparlc balls,
while if, on the other hand, the orientation
of the loop" were slightly changed, but the
loop kept at the same mean distance from
the source of radiation, the spark would no
Tonger be produced.
EARLY HISTORY OF THE LOOP

showed _conclusively two _thing
first, that electric or clectromagnetic waves
were_phenomena having definite wave mo-
tion ven direction and, second, that
the loop antenna or resonator, s it was then
lled, had directional proper

.ot AL ISR aoat. Round. pub-
Jished an account e

als, or more properly, loop

From that time on, the 100p has
experienced _more opularity  with
Dbl quite unacquainted with. its char-
acteristics.

This article has for its purpose mainly the
design and use of a practical loop antenna
for ecelving. a6 that it is not proposed to
£0 to any length into the theory of propaga-
tion_of electromagnetic waves; for a dis-
cusson of this ubject he readet ; referred
to the writer's article in the June, 1925, issue
of Ranto News, entitled “Theorics o
W:

:!

It is essential, however, that the reader
e may un
loop

er-
stand the explanation
The following hypothesis, accepie
tists, is given as the most plausibl
tion of electromagnetic wave phenomena:
EikerouiaNaT wive BBIONENA

ted in straight lines ;
hat . Delwech, the rapsmiting station and
a distant receiving station, the wave travels
the shortest pat the arc_of the
cirele,” passing through both points.
B e s i, ot et
ind magnetic Tnes of force at right angles

feception
1 by

N

to each The i magaete foee 8
parallel to the carth's surface, but is at
Vight angles o the direction of travel of
the waves. The electric lines of force are
also at right angles to the direction of travel

the waves, but are_perpendicular to_the
ground, Further details of the phenomena
of radio wave propagation can be gleaned
ticle, entitled “What

other,

from an art
Waves?" in the January issue of Rabi
News. For our purpose, it will be neces-
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The Loop Antenna

By LEON L. ADELMAN

a fixed point in the path of the wave and
must, therefore, be equal to_the velocity of
the wave divide
pressed in_ terms X
are equivalent to 300,000,000 meters. Thus:

Velocity
Frequency = ————,
Wave-length
and in the instance of a GO0-meter wave
used as an example, we have
300,000,000
=T =500 ke per second.
00

TYPES OF LOOP ANTENNAS
There are two_opes of loop antennasy
the pancake or spiral-wound loop and the
solenoid_or See many
modifications of both kinds and these can
be seen in the illustration of commercial loops.
nce the principle of the loop is that
the total E.M.¥
its windings depends upon the phase di
ence in the vertical wires, it can read
nnderstood that the best loop is one which
1as its vertical windings Separated by one-
alf the wave-length. Maximum energy
an thus be picked up and the amount of
his energy w actically equal to the
Smounts toat €an be picked p b Ry
wire anjenna one wayelength long.
ot practical, however, to have such
st loops for reception purposes. What
o bring down the size to limits

is done i
which wil allow of operation n a T
Thus, for the average loop, about ten turns

of wire wound in a form, say meter
square, may have the same inductance as
the- theoretical half-wave loop, but s cap-
e approximately but 3 to
5 per cent of the. encrgy, inversely dcnmdmg
pon the

FiG |
tance between two po

wherethe
e wave are at @ maximum
frection, i the wave-length.

The _dist
fogces, comprisn
the same

sary to consider only the three factors of
velocity, frequency and wave-length as rep-

rst, let us consider velocity.
travels at_the rate of 186,000

cond. Thi: good regardless of
ihether the wave form s purely direct or
whether the frequency lies between one cycle
per second o the highest possible frequency

obtain, In other words, the speed of th

electric current is always same, no o
ter what the frequency may,

s wave-length. The wave-length
of an clectromagnetic wave is defined as the
distance between two points whe:
comprising the wave are a m
same direction, Thus, in Fig. 1, the wave-
length would ‘be ‘measured by the distance

In broadeasting, we enconter frequencies
included. betw 0 and 600 meters, or
o500 Tilocycles,

e e waye-lengths
pioperly. Tt s essentlal that the loop have
the correct numl turns of wire. In
other words, the inductance of the loop must
be such that when tuned by a suitable ca-
pacity, no_difficulty will be encountered in
coyering the wlmlc band,

The frequency is obtained from the num-
ber of times the successive wave crests pass

So it can easily be seen e
pears to be a rather inefiicient collector of
radio wave energy.  How, then, does one ac-
count for the very wonderful réception heing
accomplished dafly by thousands who use
logps instead of an outdoor antenna?

Thi adily and most satisfactorily
eiine wher
he sct used is a sensitive one.

Radio frequency amplification is used

Regeneration is usel.

The loop is near or in a steel structure.

The 10op i in the neighborhood of a hum-
ber of antennas.

Radiation takes place from a more power-
ful receiver in the vicinity

The territory is free from “dead spots.”

Each condition in itself is a very impor-
tant item and, in some cases, there may be
present several contributing reasons for the

(Continued-on page 1368)

METHO0 0F Wi 4 00UBLE TURNS.

oG
COMBINATION PANGAKE S0LENOID

ease riTeD
WITH PLUG AND = =
JACK ARRRNGEMENT

FIG. 3
Constructional detgls of an eficient loop. Use
No. 22 D.C.C. wire
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Correspondence from Readers

In this department the readers air their views on many important questions of the day. Com-
ment is invited and an attempt is made to give equal wetyhl to both sides of a controversy

NEW RADIO FRATERNITY
Editor, Ravio News :

“or a number of years I have read every
issue of Raoro News carefully, for the good
things between the covers. ‘our “Corres-
pondence From Readers” has been of cspe-
cial interest to me. Now I have a few re-
marks of my own.

1 think your readers generally will ap-
preciate your evident aim of impartiality
rcgardmg BCL's amateurs. In the
end, the two classes aren't so far apart in
interest, and it possile for cither one to
o the oitee s Jot 0

Once in a while, even om here in Okla-
homa, somebody does something really worth
while, A number of years ago, a body o
radio bugs in the University of Oklahoma,
at Norman, Oklahoma, got together and

evidenced by the fact that this organization
became the Alpha Chapter of Alpha Sigma
Delta in 1921, so far as I know the begin-

I, professional radio ira-

ternities.
In 1924 the first additional chapter was ad-
mitted at_Oklahoma Agricultural and Me-
chanical College. "Later in that year, the
third chapter was admitted at the Massa-
chusetts Institute of Techﬂology, commonly
known as Boston Tecl
e e it
other smlcs, petitions are now ing con-
sidered iro University of Toronto,
Catiada’ she 1 Unigersity of Lowa; and Cor:
I at Ithaca, New York. I understand
from fellow members that prospects are ex-
ceedingly good now for an increase in the
number of chapters
The fraternity was organized to remove
the lack of any co-ordinating factor amonk

met]
= hrmg about co- opcr'mun and Tellowship
between them has

The fraternity is mmrporal«l in the sates
of Oklahoma and Massachusctts,

world, holding important positions, and do-
ing some brass-pounding.
In order better to fit the needs of a fra-

ternity undergoing such rapid expansion, it
has been found advisable to revise the con-
stitution several times, but the essentials of
the thing, taken from the constitution, are,
briefly: 'The government of the fraternity
is vested in a Grand Council, which meefs
at least once every_two years at some pre-
determined point, irs are man-

iged by the usual elective officers,  Charters
can be granted only to chapters in institu-
tons where, ither. M, 56 of M. A: doxress
with national recognition are erred

Membership is open to male students of such
institutions wl s a certain knowledge

radio and whose scholarship measures up
to a certain standard. It is the aim of the
fraternity to keep out of college politics
and i

ty
he fraternity has an official

seal, and identifying pin. Wearers of this
pin ‘are recognized on our campus as radio
men of some superiority,

£ you can help the fraternity in its ef-
forts ‘to become better known, T am sure it

regardless of the magazine's policy.

will be sincerely appreciated by those “who
stay up nights mlkmg seross, nations as peo-
ple used to talk ag e

mexe G, Hovs,
S0 v v
San Francisco, Calif.

difference weather the secondary of fhe
copal goes to the wider side of the variable
condenser.

I am using U. V. 201-A, with a 135 volt
on the plate but cannot get any oscillations,
and ask if you would suggest putting in a
ecessary to mort the

THE REGENERATIVE INTERFLEX
Editor, Ranto News :

Please accept my thanks for telling us
how to make the Regenerative Interflex. It
is certainly a good one. We, here in a poor-
reception locality, with static a-plenty, have
found the Interflex to be the quietest (no set
noises) and sweetest-toned set ever, not like
the usual regenerative sets. As for volume,
it has proved equal to the four-tube Tuska
superdyne and like circuits.
New York perfors
nightly; the local stations cut out clear and
clean, and we get Western and Texas sta-
tions right through them. Logged 34 sta-
tions first night (Sunday, December 13).

W thc only ecrystal
obtainable, the ten-cent-store varicty.  We
notice, 100, that the point of catwhisker op-
erates set at almost any point of crystal; and
cven gives results (though poorer) on the
metal the crystal is mounted in. hy it

orks, we don’t know; in fact, we cas
really figure out the Inerflex operation it-
self, but the results are there, and that’s all
that really

We tsed standird coupler, cut down tick-
ler winding to
dial set anc
one alone tunes wave-length; and we seldom
touch coupler or rheostat. We use our auto
battery, plugging cable in at dash—same
sunning: underground o bouse,

RFED. 2 Sulphur qpnngs,
December 25, 1925, , Fla,

APPRECIATES INTERFLEX
Editor, Ravio NEws:

The article on the Single:Control Regen-
erative Interflex, in your December issue,
Tead so well that T decided to build one: and
T wish to say the re~ult5 e gratify-
ing, After balancing s able to log 23
T e el s
to my five-tube set, and with more clearness
and stability

C. Warress, Jr,

Till Eighth Stréet,
- Huntington, W. Va.
December 15, 1925.

HORRORS OF RADIO

e ago, Mr. Milton M. Schuman,
of Baltimore, advertised for a stenographer
with radio experience. One appeared who
claimed to know all about radio matters, as
her family had a_set. The following is a
verbatim “copy of a letter as she trans-
seribed it:

December 1, 1925.

Mr. Hugo Gernsback,
Editor of Radio News,
New York, Cit

Dear Sir:

Regarding the data published in ﬂus Jssne
regarding your latest circut, o be
enlarged on a few points which \vere not
exact clear to me.

T have made the flexy former according to
specifications and wish to
primary would
and ground circut, also would: it ‘malke any

aureola frequency at right angles, and insert
a tripole O-1 dubilani fixed condenser against
this primary of the first stage?

L noticed, wherein you asser at the connee,
tion on the carbarondum should be rejected
etter reactions. Does this mean simply
taking the crystal without tuning it arould?
Vould it be just as efficient if reagotatet
were used in place of the automatic am-
perites, 1 am using a exiode 120 ampier
storage battery. Would I keep the specific
gravity_around 1280 degrees, and have the
connectior series with the set and the
fuse sote. through a ballcot charger.

using a 2 caropotec 23, plat variable
cundenscr and find I am troubled with bat-
ask if you suggest the

Danmel by shielding.
1 am using Benjamin's suspension sockets to
relieve violation but find some how the set
will only operate the magn ocals.
T am using a 125it. sever strand enameled
covered airail
with the 20 ft. Tead in A. Broch and lighting
arrester. 1 am using a fillcastset to control
the films on the first er, and find its
operation is_extremely crital, would you
me moving any. tefms from the
honeycomb c

Thanking you for this information, I remain,
Respectfully,

THE MERCURY DETECTOR
Editor, Ravro News:

I noticed in your correspondence section
a letter relating to the use

experimenter
ehmkmg of playing with the elusive quick:
sil

e used to be advertised a “Barr
detector

Mer-

lays of amateur spark
Whether or not_these are ob-
taimable aow. L don't kw1 do lenow that
r affluent enough to purchase one

then; althongh the Flowing words. 1a. the
ad atracted me and afflicted m bad
of covetousness. However, the in-

case
ability to purchase never was an insuper-
barrier to the real

So, using a fuse end, one of the cartridge
type, for my cup, and a saiety pin with

Waod screw for. the adiustment. the mercury
holder was made This was Back in 1020 or
perh: 9. By spilling some mercury in
class at school I angered the physics profe:

sor, but obtained ﬂu- nect‘ssar} m
chasing it all around the floo
ment was a failure, btu\usc the mercury
te the bottom out of my cup, which botiom
mainly solder. Also, the mercury
e ) th :venthmu in sight, in-
cluding my ring, to the disg  mater-
nal parent and the blacku\x Of my hu ger.
Accidentally, I later got hold of a carbon
cup electrolytic detector of 1913 vintage or
earlier. This broken _thermometer
(accidental breakage, of course), resulted in
other mercury detector, which worked
With medioore. Suckess. main_trouble
was that the movable contac, gencraly being
Continued on page 1354)

after
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Awards of the $50 Radio Wrinkle Contest

First Prize
INTERCHANGEABLE INDUC-
TANCES

By CHARLES DOELLE
¢ all receivers, that are expected to

the switching method 1
focthe losses in'th unused portions of the
inductances, as well as to their tendency to
trap out ceftain frequencies, e mierchangc-
able s the best solut
e terchange: LIS oty iy
ever, have no provision for more than two
conticts. Others have smken that are in-

efficient in_ themse more o

less costly. '
Inferchangeable coils, made up in the

fashion _illustrated the accompanying

drawing, cost less than S0 cents apiece, when
the tota] cost of the soc nd the inter-
changeable coil ged. This includes
the price of the contact springs, bakelite
tubing, and wire for coils for ordinary
wave-len

Reicering foihe drawing, the various con-

tacts, A and B, arc made from large paper
fasteners. Six are required, as a rule. Six
will give a better support, even when only
four of them are used for contac e
tails of both kinds e given in
the drawimg,  Notice cspecmlly that B is

bowed out to make a g contact that
will always press against v,

e oo ey bt di-
P ior the .mlwulu.n st but
ool b e ho bakelite,
celoron, or some simil e
walls fieed not be more than 7 inch in
thickness. It have them as
thin as possible, from the point of view of
elickocy, When sk ik s e
the socket, D, should have a ik /
inch greafer than o noe
thicker_tubing, add to the 3-inch e
the additional thickness ~over % inch,

The contact elements are supported by
rivets made from small brass brads, clipped

MAKE THREE PIECES
WITH_ OUNTING HOLES
wasrs A avp B uage  AD THREE WITHOUT
FROM PAPER FASTENERS

¢ A sercue.
(MAKE SiA)”

RVET HoLts,
| B- (mmn smma
oA AKE SIX) ™4

— g

ROUND HEAD MACHINE SIK CONTACT SPRMGS B
SCREW IN TUBE CUSED  AND. SIX SOCKET CLIPSA
A5 LOCATING PIN. EQUALLY SPACE

A method of constructing interchangeable in-
ductynces and“the socket oo which they ¢
i - Ordinary paper fasteners
ke the very efficient contact members.

ff about % inch from the head. A No. 33
drill should be used to make the holes for
L

erted into a threade the coil tube,
and Fits i a slot cut in the socket, thus
keeping the contacts in alignment when the
coil is inserted,

Prize Winners

First Prize $25
INTERCHANGEARLE
INDUCTANCES
By CHARLES DOELLE
395 Jenks St., St. Paul, Minn.

Second Prize $15
= AN IMPROVEMENT IN
VERNIERS
By DANIEL PORTER
Greenwich, Connecticut,

Third Prize $10
TANDEM CONNECTION FOR
CONDENSERS

ROY MARSHALL
19A Ft. Winfield Scott, San Francisco.

Ths oesy fiee of grlee wismre
will be pblshol I e May ise

Second Prize
AN IMPROVEMENT IN VERNIERS
By DANIEL PORTER
The purpose of any vernier is two-fold.
First, it must aid in m'\kvn[: a finer and more
accurate adjustment cond, it must be so
situated that its oper causes no umic«
able hand-capacity effect upon the instru-
any verniers on broadcast receiv-
ers fall down on the latter requirement, and
almost all do on the low-wave sets. Indeed,
a movement of the body three feet from the
set is sufficient to tune out a. signal on two
or_three meters.
For this reason, any sensitive receiver,
even if it is shielded, cannot be operated qn
‘without a vernier ¢hat keep; the
lmnds of Ahe operator a foot or more irom
1e condensers and coils. Yet such an instru-
nt, in most cases, would make the set
hopc!e:slv bulky and "awkward
The detachable vernier handle shu\m m
problem nicely. In addition, it mktriﬂes
no ‘way wﬂh lar;za muvemenb of the dial and
is, 4 mprovement
constant Incxmn zud geurcd verniers. In
cases where a rately broad wave is
being received, e vcmver may be usedswith-
out s extension ha
Referring to Fig. (a7 s a common rub-
ber iunmurc foot; (b b) ar: wnsh:rs (c)
the suppnr\ulg spring; (d) p: a brass
bolt, ded mr lwu nmds m ns leng.h,
and drv“ed for nserti of the pin in
(a); (e) a LArgc bmmn» post knob; (i) a
rod ux insulating. material one-half mch in
diameter and about one foot hmg, .md g)a
:ma!l knub with male thread i
ig. 2 shows the manner in \»lmh the head
oI the l:uub (e) and me end of the shaft (f)
are notched with a file to allow the former
to be turned by the® latter.
i e writer were made like a
and screwdm‘er; but ar-
rangement shown in the illustration proves
much more sansiacwr\, as there is almost
no_tendency to sl
n z:semb]mq (!’It parts. (d) is driven over
the pin of (a) by tapping it with a light
hammer ; and \\vhcn it is flush with the rub-

“X'

ber, the pin is bent over and clipped, if neces-
sarb, and a drop of solder applied to hold it
in place. L\mul spring washers
used to give tension. The illustration Rl
two, but mare nn, be necessary. Dimen-

sions of most of the parts are omitted, as
they will ;Mm\d upon the type of dial, the
e ,w

-5 K328

Mlen

ouble” wien
Tound_espe:

camclance 1 .
Tt Tor very "short wave. worky
Note that when the vernier is not in use
¢ o ot Loath g6 i @ A B e
e rod is inserted in the slots and pressed
e i against the rim
of the dial
Contributed by Daniel Porter.

Third Prize
TANDEM CONNECTION FOR
CONDENSERS

By ROY MARSHALL
A small strip of metal is bent g9 in the

anying illustration, so that it is just
fong enouighto clear the end plates of the
condenser. Chis allows full clearance of
condenser”rotor plates, and prevents a short
cireuit of condenser at any position

The first condenser is msmuum(d and the
strip drilled to fit_ the shaft of the rotor.
Remove the nut which holds the plates of the
rotor, slip the strip of metal on shaft and
set_ up lock mut of rotor securely. The ad-
justment of the condenser is not changed.

it is desired to use three condensers, the
second is treated as above, after whmh the
two or three condensers zre mounted, either
upon s solid siip of kel o hard wood,

Mg batn
Which the condensers are used permits ofa
common connection of thc rotors,
circuit will not permit o common conncc
tion of the rotors, the metal strip which con-
nects the condenscrs is cut and insulated as is
clearly shown in the illustration.

Clamps for holding the condensers to the
block are made by bending brass machinc
screws at right angles, and two or four use
for each condenser as desire

sr“

H*\‘ §*~r

By meas of 3 sip of metal and
tional piece” o insuating “mterlal. conden
Sers by be “connected fn tandem’ for i
Soteah.” 18 “the rorors.are. hoth grounted. n

he Circuit the insuiating block i omited
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connection is quite flexible and it s
guly necessary to line the condensers approx-

"After the condensers are wired iy the cir-
cuit, a station about mi e dials,
S e
tuned in to maximum signal strength; after
which the strip of metal is soldered, o fas-
tened by set screw, to the shait of the second
(and third) condenser, This setting gives
ery good reception over the entire wave-
length range of the receiver, and a vernier
uggested, as the peakl of reception is

very critical

A NEAT HOMEMADE COIL TERMINAL

I have always had quite a bit of trouble
with the contacts of my home-made cols
until I hit on the plan of using small shoe
eyelets and soldering lags, for teeminals; and
they have certainly solved the problem.

S

é;ﬁ

T

The eyelets may be purchased from any
shoe shop for sbout two o thes cents 3

No. 8 drill was used to ream the
Tole i thie soldcstug Tuga and il the forim
Any sharp instrument may be used to_cut
the eyelet at four or five places, after which
it is bradded down. The whole makes a
very neat and efficient terminal.

Contributed by Roy Marshall.

SOLDERING OUTDOOR WIRES
When installing lead-in and ground wires
for 3 radlo seceving set. i€ i olten neces.
o 8 e oo golceciog s sk
Windy weather, it i  problem o keep the
iron (50 called) ot enough o dp.the work
properly. . An electric soldering iron with a
long connection i not often available; and &

brazing torch takes time to prepare and i
inconvenient for use in the wind, as well as
dangerous n
O several. receat jobs T adopted the fol:
lowing method with entie success. [ staried
the iron heating over the kitchen gas burner,
as.usual, and had & small pickle jar handy:
After preparing the outside wires and ap-
plying the flux, I held the hot soldering iron

o others that L -called “wound on air.”
coil-winding method below described is
ot e typ
A il cariboard box that has a diame-
ter of more than 3 inches is procured and
the bottom is removed. The side of the box

CELLULOID STRIPS

cagpsoarD

When ¢ s desirable tocut n coil

HESIE b

loss form may be used. Usually it will be

found necessary to' employ about twice as

many celiulaid stips 38 “are” shown i the
3

is slit lengthwise and overlagped until the
meter s exactly strips

celluloid 3 x s x the ends of

ich have been drilled a 3/16-nch hole, are

fastened on the outside of the prepared fube.

SR e

and fastened femporarily at cach end of the

box. When the winding is completed, apply
either “airplanc collodion ta- the
winding along the celluloid strips. This se-
cures the winding permanently to these strips
yehichy act s @ form for the coil. When the
“dope” s dry, the cardboard squeczed

et o e the mire. i
found that the result is a coil that is en-
tirely self-supporting and built with a min-
imum of trouble.

Contributed by C. E. Bergbom.

E SOUND EN-

who have attempted to do_outdoor
g e e il welcome,

wrinkle. It consists of asbestos fined
‘bottle to keep. the soldering capper warm.

inside thc pickle jar and carried it out in the
yard, where I found that it held the heat and
3id a ‘perfect job.of soldering, T suppose
a container made of some substauce that
does not absorh heat easily, or an ashestos
lining placed in the pickle iar would be
even better.
Contributed by Ernest Leland Holcomb.
METHOD OF COIL-WINDING
Lately there have been many diferen types
i .

inding methods published, some us-
forms on which the wire is wound

ing solid

VERGY OF A LouD SPEAKER

Excluding the cone types, very few loud
speakers make use of the sound energy de-
Veloped on both sides of the diaphragen, All
of the common horn models make use of th

side only. It has occurred

to tl\u wrifer that loud Sl

tyoe e to give nearly ane hundred

output by the use of a sec-

Snd horn  into, which is dirccted. the sound

energy from within the buse of the loud
speaker.

The writer used a Western Electric phon-
ograph unit from which the magnets were
removed and a hali-inch hole drilled in the
side of the brass shell. The magnets and
coils were_then ate of thin
cut (0 fit within the shell, and slot.

cut to reach from
within about 34- mch from the front edge,
and bent in g semi-circle to &t the hole

" i was careully it
the inside of the shell opposite the hole. The
plate was refully soldered
to the shell around its edge. It should be
pressed down a little at the edge in doing

Radio News for March, 1926

this.. Then solder the plate to the it tube
and you have a means of conducting th
St ok e bariis the diaphragm out
A is_soldered outside the hole, with
31 elbow it netessary, 4o lead to the hom
The writer is using two horns, one on the
regular apening in Tront,and atother on the
extra opening, and gets almost equal volume
from both. This scheme might be used on
a rubber-case recelver by using wax {0 se-
cure the plate, or the whole cavity might be
filed with ya . but 1his would make 1 0
cult to reach the coils or other parts in case
o trouble. The idea might also be applied
to_other complete loud speakers.

T might say that this works to some ex-
tent without filling_the cavity or covering
it, but it is much improved by having this

collecting chamber reduced.

Contributed by Paul IW.
A SMALL EMERGENCY CLAM

Meradith.

One of

sokiching F dbing other

et hat mu,z e held Tairly tight dur-
the proc e

ahd clurhey; and sometimes i 1 desirable

[

A quickaction clamp for holding small parts

f great assistance in so|dumg. and ‘in

Speration: of pliets ‘and

Howvy. Fiber Band ‘ar"the only pars” e
ired to make such a clamp,

tobe: able to move the work for some reason.
all clamp i the best solution; yet fre-
roenly £ 35 s citSbwt 110 56 s, vite
X stmall emergency clamp that 35 really
handy may be made from g eavy rubber
a pair of pliers, as shown in the
nying drawing. Loop the band
around. the handles of the pliers
times. usted by increas-
ing or decreasing the. muimber of turns o
clastic,
uses for this device will suggest
themselves at once, such as holding small
wooden parts that are being glued, holding
parts that are. being soldered, ‘and so fortl
Cantributed by Paul B Hoofes

A HANDY WIRING DEVICE

Coil-winders, as a rule, are either so bulky
and complicated that they are costly and hard
to use, or else simple that they
R Tile adsabge over Wt o metind of
doing it all by hand. The winder described
below combines the best features of both
types, It may be made up with almost no

e from parts that are to be found in
all workshops, and is useful in winding
almost any type of small coil. g

2 HARDWOOD

=

i

CONES

STEEL ROD 6° LONG

itlstrs a handy g for wind-

e e . B b vt s
wih'a novel ana of counding torm:
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The winder consists' of a double-frame
eld in a bench vise as shown]
coil-holder of special construction.
ter is made from a steel rod, ¥4 inch in
diameter and 6 inches long, and two wooden

SSitelle Tor oiile-of Yas dlametar ) exein
of about two inches.
1f transformer coils are being wound for

use on a square core, truncated pyramids
ghould be substituted for the cones. It would
be well to mount the deyice sulficiently far
aloni the fable to allow.the Icft hands whic
uides the wire, 10, rest on that.

If it is desired to have an exact number
of turns, as in a transformer coil, this can
be determined readily by the ratio of gear-
ing. For example

Turns desired ..

Teeth, large gear ..

Teeth, small e

The hand iave to be turned a
ber of times mdnc:ned by the formula 3,000
times 24, divided by 8, This gives 818
turns of 'the large a1
handle is far easier to countthanthe
rapidiy-revolvi

O Sbated by Norman Lee.

EMERGENCY “SOCKET WRENCH”

It is customary to use a special form of
socket wrench to place thumb nuts and bind-
ing_post tops in inaccessible places in the
radio set. As an emergency substitute a
common pencil may be used, as shown in
the accompanying illustration. The point of
the pencil is merely pushed into the hole of
the thumb nut until the latter st S
then be placed upon the screw and given 3
furn or two to ea. the pecil
s boen Toiled ' b in gl wil
be ejected automatically. The_tightening
may then be completed by reversing the
cil and pressing with the rubber end. This
will give enough purchase to make a reason-
ably firm connection.

Contributed by Geo. W. Poge.

PENCIL
STARTING
HUM TIGHTENING
NUT 82 @ THuve NUT

Inserting and fastening the thumb nuts on a

pocket T o eklih bisines, cspecally when

it'is situated at the bottom ‘of the

Some “other inaccessible. place, A" common

pencil may be used as an mergency socket
for the purpose.

CUTTING DOWN “B” BATTERY
CONSUMPTION
e same st Is used alternately with
a foud speaker and a head-set, a grea
Wy W ande s D" ey o
by cutting down the voltage when the head-
phones are used. Even though the set is
ed without the Tast stage of amplifica-
tion the steady drain of current for the other
tubes is much gre: " bat:
e age.
The switching arrangement shown in the
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CARDBORRD HORN
BLOTTING PAPER HORN.

BASEBOARD.
i

== )
G
he consirucional dm.hm_ o{Nan adjustable reflecting
RSrna.ves unusually good tonal qusiies 1o, s Romermade nstrurmert:
Fit e L N e i
pleasing and sccurste.

horn loud spesker are shown in the three

ard respectively, for the inner and outer

< strurhent. - While-the volums
.

the infer _cone is made . prevents much of
the distortion, that comey from rigid horns.

ontributed by

usedy and 5 vlts on the amplifiers and 224 R
e R A NOVEL TUNING DEVICE

Hhus il of the battery ely out o In order to maintain the proper relation
thc circuit, and the rest works at a greatly be(ween inductance and. capacitance over a
duced current drai nd of irequencies, it iy necessary to vary

accompanying diagram " allows the use of
90 volts on the aspliying tubes and 15 yuis
o8 the detetor when: {

Contributed by D. S. Bergeron.  both simultineousiy. ~ Here . shown
sovel methed of doccaBISIE Gis wib hit
one instrument. A flat spiral

spring metal, preferably of a copper com-

osition, and of suicent width 10 give 3
3 Tjgh distrivuied capacifance between

tums nical builder will have
to use the lnal :md crmr method in choos-
m;z the right width ar

Fhode who are mathematically inclined
Can calculate these factors to suit conditions.
Drevent mechanical vibration, the turns
mag be immersed in heawy transformer oil

¢ outside turn of the variable spiral is

mz\dc fast to a ¢Er|mrnl at the top, while the
inside turn is secured to a rotating shaft.
The rotation of the dial attached to the shat
causes the spiral to wind or unwind, depend-
n xh counter-clockwise or clockwise
dircction of rotation, This varies the
tance between the turns, which is the cause
of s:m\vlt:mmm change in inductance and
capacitan

This mekhad of tuning will be found very
effective for short wave-! lengths, on which
exceedingly fine adjustment is necessary.

Contributed by Earl 1. Pilkington.

AME+
no provision for

Those who have sets with
cutting  out audio frequency stages when
powerful stations come through will welcome
The schome. shown In this diagram. Tt pro
e for'a similancous cediction of ot
amplifier and detector voltage, for use

velime” conrol: and"profongsgreaty e lte

‘the ‘atter

A REFLECTING HORN LOUD

| veammaL

Some time ago a wrmkln was published
in Rapio News, telling how to construct a
reflecting loud speaker il | bmh compact:
ness and improved tonal . As the

inal_model required o g0 dest ‘o
mechamca! ‘Sl in sta construction, the fol-
ig directions are given for constructing
B speaker from simpler
materisls and simpler way.

Fj view showing dimensions.
o o) fastening the large cone 1
the back and the small cone to the unit is
more or less up to the ingenuity of the indi-
vidual. The writer s e o
to the top of a tobacco can which happened
o be of the right size, secaring it with seal-
ing wax. Any kind of cement desianed for
use with mefal may be substituted. The
small cone was tied around the projecting
portion of the unit, and made rigid with
sealing wax.

Fig. 2 shows the construction of the sliding.
block to which the unit is Tastened. | The

cature is very ecessary, as it dlows
e ho i to be adjusted for m

maximum valnmc
ment h:s the diff

seiRaL
sTRIP

[sTuo0eD To PANEL
[~-sakeLiTe suPPoRT

storTeD.

T this adjusts
etween an excej

SPIRAL SPRING

may be constructed in a very
short time by almost anyane, and its opera-
tion will surprise the user of the ay
loud speaker.

e el o
T
The soft material frovewhich " Lof s e e Thie shoms € el meane
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—RADIOTICS—

OVER

CAMELS OR SWEET CAPS?

oown 8y .
wwzt.\:wwoms‘

he

butt on the siy, thus ac:

counting_for some of the
dizzy receptio

Contribured. by

Irving A. Sunderlon

FOR PORTABLE SETS

This from the Daily

pogmABLE
TR,
Gty

sour 2
Contivuted by 7. B. Mariin
BUT LITTLE PITCHERS CAN

T dhe December,isgue of
. ed, Conn.,

Yowatt -
NG grans.

ments when they go out.
Contributed by
William McCartney.

“HAIRY APE" STUFF
In the October 31

Suita at us, we'll o down

Snd beat "up the local gas

Company.
2 Luambumﬂ by
W, C. Mortimer,

THAT'S WHERE OUR MONEY GOES

Harry 0. Hankinson

'WAY, "WAY BACK IN THE AGES DARK
Historical incident _from

the xm,»m Press, of

Novemb, “Since 1293

experimental way*
dently

ihe vanlsilng Americ
and Heathen

buted by
Pad Amtower

STRONG ARM STUFF

S s VG Stament:
have picked two
ai

sations. *OUT LOR.
and come Chicngo

m;h iy on et
couldn't this fellow pick up

= w the undesirable
Stations and tass them nan.
chaiandy in dhe midite o

mmma by
David K. Roborts, 17,
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-
LARRY, TURN THE CRANK
From the Standrd Radi

s for_ sale 1 ransion
Spec, TRAP Loop."
o this cage, ladies and
eis, we ave the one

species and mayhe they're
go0d lookin’ Contributed by

Contributed by Robert Brierly. Melin Jolnson,
HOW ABOUT LICKER? e

Gastronomic
I

(WHG puT. the Huc-. o, 11} "
O TR T e Chiges, 1
LT e o e <4
' Tl
{

IS THIS A NEW PARISIAN STYLE?
Fashion_note_from

g W ind:
i

Tn
eep
away out
fable. any undesirable visitors oF

ntributed by Something like that

CF Now Contributed by

o T sk Y Everett M. Gran.
RADIO VS, MEDICINE

e Ak«mxﬁr.,’mmc.mn in FIRENAN. SAVE ME CHEILD
Nibans

ad

his

with hon

that

Ureating. dea pebple.
mmmm 2

%, 22 havien to see any humorous mis
ats s et e o e

clip them out and send 1o us.

ave you
No RADIOTIC wil bo accepted unless the
printed eriginal giving the name of the news.

he
Contrivuted by S. L. DuBuclet.
ANY OTHER ovr‘
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What Wave Shall We Work On

NLY a few short years ago it would
have been not at all necessary to
write an article of this type. At

. i ed

that time the hams were aflowed to
the band bemc(n 150 and 200
meters, approximately approzimately
atvisedly, because there, were many. tha
e s e g
are allowed space in the ether on o fewer
than s crent bands. The question now
arises, as to which one we should use to the
exclusion of all others, or whether we should
e e e
T feiee G AF we emplotid balennt s
of the different wave bands that are now as-
signed to ham work?

The answer is indeed VES—and a short
review of the working qualities of the di
ferent ham bands will be of great assistance
in determining just which we Shail design our

On 150 to
Specsie with eithes CW.
or plione (ransmission, but, on the othe
We'have to bserve qaiet hotirs.  Since these
are from 8 to 10:30 pm,, local standard
time, the operation on sich 3 wave-band ex-

BY JACK MILLIGRAM

characteristies will be mentioned later. With
ow-powered, st operating on about 173
meters, phone transmission can be u
We can have more than a litle fun chewing
the rag with oter hams in the same ity
ounty and s 2 CW. the same thing
Bods true. W can workeorals it these
but DX s not so good. True 2 few of
the old ho ‘ave stuck fo.the high
wave band have been, after the congestion
cleared up, able to do' some most creditable
DX worl ever, for consistent trans-
mission of this nature, this high wave band
is not at all desirable.
he nextband that we will consider is 80
meiers red that we will soon be
iowed to e phone on.the uger end of
this band; but if we are, we will have fo
observe quiet hours, just the same as we
have to on the upper band. Even by the
{ime this magasine reaches you, it may bave
been o ecided c of
s between approximately 80
of writing,
not permitted. The 80
is mighty good in
\‘/mkmg on it, locals can

tis 1

meter band,
many _respects.
be

clu detrimental to the
of amateur radio; and, therefore, we will
hardly want t© put our transmitter on this

band, without the possibility of changing. o
others. However, there is one great \hm"
abont this ighest of the wave band

Work s fine business here.  This is in great
contrast to some of the lower bands whose

view of a
we have seen for
and the amplifer di
B 15 o ephane Tor Tocwaraing focal mesgs

Note o

this ype in operaton. today.

qu
S wonderil DX ht done with co

pasatively low power. It is fot at "l fard
o get a set to operate on this
adjustments are not
fact, the vari
imiston it pe fearned
the 150-

when operating on
0 200-meter band can readily be

Syvical bam staton shoows ane of the most complee and convenient Iayauts, that
t of him, the transmi

that there were more stations of

applied to 80 meters. Tt is only necessary
to- make_the inductances a_little smaller,
and possibly use smaller tuning condensers.

he rest of the apparatus can be left as is
and there js nothing at all tricky about ge
g a set to operate 4t its greatest ehciency

on this band.
THE TEMPERAMENTAL 40 METERS
hen, however, we consider the 40-meter
e find thai things arc a lot different.
< the cccentricitics of short-wave trans-
isston heain o ke «hmmlm mari(ests
an set will work
on 40 ‘Whireas, wity shghtly differ-
el P positively refuse to
perk. There is a lot to learn when one first
plages his transmitter on the 40-meter band,
and some most surprising results will

Wi
band,

i

For instance, a perfectly good brute-fos
filter may be used and still the note may be
as raw as the rawest of n the other
hand, | ltes
and
not, of course, take these as being estab-
it Lt beoasisg cor sl Bons vay
on the 40-meter band that g le t
find almost there, It is
safec to say, Bowever, (bat on s band a
filter sometimes worlks and sometimes doe
o i 1ok e s 4 e o
right on wm'lnm: until the tuning of the set
B change

ters we have to use a little dif-

ther than short and fa should
e ot et o S wound, and
must never be banked or wound in a honey-
comb form. To do this will defeat the entire

rpose of the chokes, particularly on the
short waves.
The three remaining bands are the 20-

5- and 3{-meter ones
them in our present s because of
the fact that, as yet, they are only in an
experimental 'stage; i
being done there in the line of traffic
that they can be practically disregarded at
the present moment.
TAKE ADVANTAGE OF THREE BANDS
Jet us see what conclusions we can
e B e rela-
tive to the various wave bands. Obviously,
We do not want to set our transmiter on
the high wave band and ‘employ s alone.
To do so, virtually closes up our station for
two and’ one-half hours every nig
Sunday morning during local
services. We do not want to forsake this
band entirely and, therefore, we should make
provisions forchanging o e transmit-
of the short-wave bands’ ta
the highest, so fhat we can carry on local
communication and use phone.
the other mml, on 40 meters,
almost impossible to work locals within a
Fadivs of 300 or 400 miles and, therefo
would seem
either the 40- or the 150-
could be used would be the ideal type.
(Continued on page 1328)

not consider
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ADIO
does not matter W]

pendent organization, with the
ted prove to be built according to mod
up” such as those given below wil appear in this department of RADI

tests, it will be returned t

NEWS, the RADIO

Inasmuch as the service of the

RADIO

NEWS LAB
If, after being tested, the instruments submit-
lern radio engineering practice, they will each be awarded a certificate of merit, and a “write-
O NEWS, If Als spparatus does not pass ‘the Liboratary
“write-ups’ b
published on these pages, and only apparatus i Lk s sl by the ot I oot
Cleetrical construction is described. NEWS LA

manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products Tor test, It
hether or not they advertise in RADIO
improvement of radio apparatus as its aim.

ORATORIES being an inde-

‘manufacturers are
ood mechanical and

RATORIES is free to all manufac-

tarers whether they are advertisers or not, it is necessary that all goods to be tested be S prepaid, otherwise they can-

ot be sccepted by the Luboratosies

as her:(oicre free of char;
the work.
Foceigt of a stamped envelope.

transformers, losses in condens

The
ers, etc.,

NEWS LABORATORIES, 53 Park Flace: Newsloak Ciy

YARIABLE CONDENSER
This condenser was_sub
witted m u.t R\Dw Niws Lanons.
the Precise Man.

, Reheser, NV
Mg

pares “very ﬁ\cn\n)

pacity stated by the manufacturer,
BE5" of “rigia construction and the
stator ‘plates are cut away in order
o spréad the dial readings of the
stations * operating on. short wave-

Tength,

AWARDED THE RADIO NEWS
LABORATO CERTIFICATE
GF MERIT NO. 1113,

“DIALOG"

The vermicr shown bere was sub-
mitted to the Ranio News Lavow
Towi or i, by Walnard l‘lzcg-
e Manutacturing Compan
Vet Von Buren: Stocer Chicag

Tt may be wsed on any receving
of neat design and. rigi
H ations eccived o

s fndicued

=D T)
L \nrm'\mlm
GF MERIT

e WASTo NEWS
CERTIFICATE,
1148,

RESISTOFORMER KIT
The kit shown herewith was sub-
mitted 10 the Raio NEws Lasora-

amplifier. eproducn
and ot Sendis

T2 the Labor:

various instruments, amplifi

Apparatus ready for the marlket or already on the market will be fzsted for manufactwenk
“Apparatus in process of development will be tceted at a charge of $2.00 p
o' Luboratosios will be sied to Firaish realens with seskiniéal iuformitiolliavatiably or. afl mnenzl Jiasid fiers om
Laboratories can furnish resistances o
and_other technical information. Address all communications and a1l parcels to RADIO

r hour required to do

curves of

atories and found to compare aceur-
ately with the values stated by the
anufacturer,

AWARDED THE RADIO NEWS
LABORATORIES ‘CERTIFICAT
F MERIT NO. 1157,

“PREMAX" WRENCH SET

The smal wrenches shown were
submitted to the Rabio News Las.

TOROIDAL TRANSFORMER

Thie transformer was submitid to
the Ravio TAboRATORIES for
e, by Naxon Elecirical Labora:
%526 Caltage Grove Aventie,

Chicago, T Tt was tested in 3
tuncd circuif of a Feceiving set and
found o have' the qualities ascribed
o the Toratdst trae'of o

RADIC NEWS
RTIFICATE

CONDEN:
u The condensereite showe

AWARDED THE RADIO N
LABORATORIES CERTIFICAT
GF MERIT NO.

HEX” HEAD CAP SCREW
This insulator was submitted to

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
GF MERIT NO.

RADIO CRYSTAL

This radio crystal, furnished by
the  National Effcicncy  Con 3908

Holmes St s City, Mo., to
fhe Ko, News. (.Amknoxlns or
test, was found to have an

dinary “Sensiivity” and  reproduction

factor,
AWARDED THE RADIO NEWS
LABORATOR! ATE
3

TUBE-CIRCUIT TESTER
The tubecircuit tester shown iy
the ton was' furnished by

Robert Stevenson, 413 King
S Laseasicr, O

tester was found fo be of consider.
e aid in Tocating troubie in s
“AWRRDED NEWS

or

DIO X,
BORATORITES u-_xmm TE
GF MERIT NO. 11,

HOOK-UP POST
The binding post shown in_the
illustration  was submilted to the

=

Rabio News Laonsrouiss for test,

W E el A
unidue. constructioh, 15 ver

erl:]m... sAd” may e wact in Sy

Fadio receiving &

AWARDED THE RADIO NEWS

LABORATORIES CERTIFICATE

1

“PERFECT TUBE"

The tube shown iy the ilustation
was submitied, o the Rapio
TXsonaTontss for test, by Cold Seal
Products Co,, 250 Park Avemne,
New' York City.  Thit tube was
found 1o be cfidient in any type of

seceiver and consumes 7 ampere of
flament current. Tt s an ordinary
ocke,
AWRRBED THE RADIO NENS
LABORATORIES CERTIFI
GF MERIT NO, 112,
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LOUD SPEAKER
This speaker was submi
Rago” Miws Ttvonswosiz ‘:u st
Homer ¥, Shyder Manugerori
Yotrans: Lll]ey:'nlk an

was e

approved,

with the standazds of the laborscory
B regatds Semiivty, il of re
brofueton, Vot Tachr and nest
B of desip

“AWARDED THE RADIO
LABORATORIES curuncvm
GFMERTT NO.

RADIO CEMENT

e

Willigmeville, N. Y. This cement
Ty e used for indulating or sup:
i maieria in varous lowists
R DED THE n\mo NEWS
lAHOk\Tm‘(\xN ERTIFICATE

ACUUM TUBE i
The wacuum tube shown in the

as “stbmitted” 10 ihe
B e oy, Newion

Falls, Ohio. This tube operates under
the S ament and plae volizges
and ‘proves sais When used

D
LABORATORIES. ¢!
OF MERIT NO. 1136.

LIGHTNING AR-
IgHIoR RESTER

The lightning arrester Sliown in

of the ‘Board of T

ire Underwriters.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
GOF MERIT NO.

ENNA COUPLER

e, construe.

ol i, Iy

o with' ooy

s, ot

o

Fature B2 a du:ﬂvmn[ case, i

permia the'coil 1o have & Constant
uctance value.

AWARDED THE
LABORATORIES
1

RADIO NEW!
crm.mnz

AUDIO TRANSFORMER
is aufio frequency transformer
Submitied to the Tavio Naws

Lasopstonies for test, by the Sam-

son Company, 832 Par Bid
Boston, Hiase. Tt was 3y Bn
ordimary recciving ‘et using dudio
somlifceson and found $o e e
{ortioniess toncs, with a High ampi
esion o

AWARDED THE RADIO NEWS
lAnoRAToers GERTIFICATE
OF MERIT NO,

“SUPERETTE RADIO HEAD-
SET”

Thesg head phones were submitied
1o the Rabio Lews LAnonsronie:

the Negton Pressel Sice
Naufaguaring Co

Hli "“‘”uin‘m. With the
Sandards. impoted on telephone re-
cc and qualities

o Tepraduc

e
LABORATORIES ~CERTIFICALE
GF MERIT NO. 1147.

ADJUSTABLE cnsnx.

e
e e T
Rinio NLu&dLA\v{nvn]-m;ms for test
B0 Ve gl Shamping and
Ra i e ety

found to be of considerale aid in

ystal rec =

adjustment of c:

OF MERIT NO. 1145,
AMPLIFIER AND DETECTOR

fube was. found to" operate.
Torily 8'a detector of zmnhﬁer Y
broadeast reseiver.

AWARDED THE RADIO X
LABORATORIE
1097

“CROSLEY PUP
The receiving set shown in the
illustration was _submited o the «
Rublo News Linosatoniss for test,
.y Radio Corp.. Cinein:
T has passed al of the
Sandards required "of 3 receiving
fetiin reard o snsiivity and s

AWARDED TI!
LABORATORIE!
GF MERIT NO.

“ﬁ}?“’“‘ SOCKET WRENCH”

ocket wrench was submit-
s Lasoraton:
155 for test, by, the Sattler Tool Co.
126 Joraenion Stecet, Brookiyn,

wrench may reach into
where ordinary ‘tools_areineffective,
AWARDFD T RADIO NEWS
ATORIES CERTIFICATE

PACENT SOCKET
The socket shown,

tion was submitted f

News' Lasonarosizs by the  Pacent

Electric Co, 91 Seventh Avene,
New York City. This socket is con:
structed on the low loss principle,

beiog_entirely “made of lsolantie:
rongs of the tube make frm

1311

contaet with the prongs of the sacket
o fact utire socket, is built
A
D THE RADI

AWARDE|
0% IFICATE

ELECTRAD FIXED

Tis st sbi ot o e o
tration ‘was submitied for ‘test, fo
the Haolo” Nowa' L

where a tube s employed.
Srid Teak mounting.

Snd Wil e Tound o be
facio

It ha
wiing metal

RDED THE RADT
LANORARGRAS® SARIR NN

RLA VERNIER DIAL

struction and b

0 NEWS
RrECALE

S ¢
GrMERIT NO 1157
AIRGAP SOCKET

the insulaton i cut out. hetmeen the

grid and plate” terminals 1o reduc
feakage. Tt is of neat. design, and
recommended for, use in 3 Teieiver

loss is the  prime. cor

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 10
OCKET ADAPTER

submitted to
aToRiES for
o Mty o, Spriva:
s designed for use wi

CX199 type tube to b

Socker, 1t
of ‘soid and. unique constroction,
AWAKDED THERADIO REWS
LABORATORIES CERTIFICATI
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Conducted by Joseph Bernsley
1S Department s conducted for the beneht of our Radio Experimentsrs. We shall be glad to answer Here questions for the benefit of al, but we can
TS e i b

“Thie Departmen cannot answer more than three questions for cach correspondeat.  Plesse make these questions brel
ol e of the'sheet shouldbe written upon: ail matier dhould be pewritten or else wiitien in ink. No auention paid to penciled mattr.
3 Seetencs, diagrams, ctc, must be an separat epartment docs not snswer questions by mail free of cha
3 Gt BiMors VAl be glad'to answer any Jeiier, at the rate of 25c for each question, 1f, however, questions entail considerable sescarch worl, intricate calcu-
lations, patent research, etc. a special charge will be made. Before we answer such questions, corfespondents will be informed as to the price charge.

Mr. Bernsley answers radio questions from WRNY every Thursday at 8:30 P. M.

risble condenser in the sadio frequency

autio amplifer. T am using, at present, a_three-
one end of'the resiiance in i

Hibe. neutrodyiic
mercial two-stage
»

SLEEPER RX-1 RECEIVER
216D M A, Emerson, Buringion, Ve,

D001 T have hed a_good deal of the new
stetper kT Niodel Recever e
reports-as segards s Seisntvity and

ver Ln elﬁcxenchy o 3 reeiv v‘“ o, can_you
foraish me with cons ructionsi iz providing
4 P

A rctistincecouplt mudo. amplifier we

WINDOW
PANE

o e O 2 e argused @
et deat of discuasion and"eres re
Vork City, "especi: e S EE S

COPPER FOIL

esule. A

in placel Ty series with the. Blamentireuit of the

f. (o cause a slight voltage drop, and

{hereby prevent the 199 ‘tube from bursin _out

rom, ive flament voltage. ~ The resistance

ihe neigitborkood of 28 ohms. " The
m'mm\t «v.\mmm of the Sodion tube s not v

o “be et 3¢ 4 certain position anit

i R ol eo-

Siat an' b adjusied and leit }

ipe, no. Firicks” being incorporated ;
mitting the average builder with very
fmowladge to build_this. sef, without

niricte aljustment.

i et

incihenive {3 bald bl T2 e
i el u:,ﬂ...g[\. ST TH Sl i ot o
PR Rt B

to” adjust, although this 're-
v as good resis as

7 scheme than, the’ averdge e ucing a5 €000

aiktorton “feom the omtnut of ‘yv:“d:l‘(;c(::; cAPAGITY. LEADN
i : What is a “capacity lead-in’”
T earts Shon 316537 0 be

er side of a_wind las -i-h s forms a con-
s ',ﬂ',';",‘;;S,L,’;m”ﬁ'”,;”“ O R T T ey o
2 Coils, wound on a i-[ind uhe, 'uwl cans.ue m:;llklgixk ngxm!s may be said to “go right mmugl\ Q.2163-B. An_ingenious “stunt,” permitting
g e GO ol e b, comnction i oyt Hatds onnetion o el AT

Tain tubes, ete,

0° condanser' it

can recommend for use with any receiver is shown
0 0.

AT mplifier with the constants shown and
iy b,

true. reprodieti
el in rgards o, tone” auaity Gbiainei
Suggested that

Type be used for suppl

ampifier, M

i <m;(|r» reuts Jack;
Binding posts, ete. of 25 cents per question cannot
answered by Tet

companied by the usual remittance o
be hnte some. .hmn A.C. ripple or hum, unless the
Ease s T
e Dage. (Mg 2165-A) : ey mf’w with this reges ampliier, unless vou
et o e e o e RESISTANCE.COUPLED AUDIO <SR ER 2
FStutney et G "o i T A i
e ‘leads should he useil where. the “C battery Q. 3. glv: b st TUNED RADIO FREQUENCY SET USING
L e LRI e L R e o

@160 Mr. RS, Gillespic, Baltimore, M,
¢

0. 1. 1t scems that none of the popular radio

00025 M GLec Lol nen, B

B G ol ivoviriometer: and  vatiscompier sci, which |
Used 3 few years ago for the reception of broad
o m Smateur stations

+B F

ciccutt T additional parts are reauired,
plede, megion them.
B

iR ue to the entrance of various low-loss

vatlometets, with Semarkable fevals
he cireuit is exactly similar to that of

fhe manophase, featured in  this magazine some
T few months agh, except that we substite for the

complicated ey deserbed i thal aricle‘an’ond
nary, wooden, old-fashioned “: e

l Sy resufiing’ Gecrense . the. SRR re-
O i e ST WAIBA S aTe Pt S Lo i drenit are
The Sleeper RX-1 Receiving Circuit.  Tnexpensive and simple to bulld, one wonders at the 3 Tnke wopden variomctrs,

Fesilt oHRained. in regscd fo,both SRSV nd. UILLY, Jorthe. Hme. Shd maancy spent The 3 T el

sageof reisance-coupled amplifcttion Vel the odiviry uansformer-coupled sage, accounts 1 Doubie-creut Jack,

the set’s unusual quality of reprodu Dials,
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seconary, as shown, il deliver both balves of

g o I,\c ‘wave in the form of )umm\F L 1
3 O i St it B IF Gt
i 5 o R i i g =
g 32 My h may beadded f0 Blament lead, as the CX-313 tube draws two
g £ e S, i reistanes ey b o 1he
Timentsicotat ype T Rty i, whih
GO e s M, may e
i ierel 250 vols DC. i w0 rovide
i Heent solts o the Saons (s
Bt B 8% 1 o el
It o dhe seclifer” dravs ?ﬁn 70 millamperes ‘m‘
b — ey i tne | el LI g etk e = g
ferge: = o S e
Q.2163-C A-8+ A+ T e g id circuits ur: obtained through wn—m the xuw
BrOET  Beisovy Hlament St i a ‘manter that e voltage
e e Fnens o ek s can b Ui
oo deimel for e with 3 freinbe seecver io Tt e o s e b I e
Single-circuit jack, although receivers employing a different number of it ol
hwl Rpaaity wwlmw nf 006 uf., tubes may be used by chanmux the values of the Pt e o
ekt oo nden s E}' “d resistances connected in series with the filaments. A LOW—POWER mmm PHONE
Foet I onden You Wil nore that the Hlamens of the tubes. of MITT
e e e et e, s
vt neccary sres Vol T o Gl s To-powts phone

Aghvolt

Baitery switch,
Zemegolm

teal
o mq“my
K

1 Biing et x.-p. with seven binding posts

B Eber

1
1 Wooden bascboard, 6% 52 inches, % mch

Brass bracket
i . the re

Neeessary bus
‘ment and other

Six industances, o

and wou fhe weil Ko

s
ot o he”Sld

supportes
methoi ot mounuvg
i

e o atentls s e "Sie of

meter, Wwhertas the.

‘movable. corl is calle i
i 0 gt e gecever o Just vefort e
pont of Slaton** K comtcanert aro meccisary S
I recefve il i befng dove by e varlo =
meters. T, i any case, the variometer should be
Tound too.small o cover’ successfully the broadcast S
uieienh fanl £l Sinienserd g o

‘ul. capacity  should e shunted
ety ‘across the wining of ‘the variomcter oV
ther words, across the sccondary or gnd mduc-
Tances, 1o cover. the range satisictorily.

X the oncliion"cannet e contrlle o removed

oeie ¥ chaie et 7% Q 2164-8

b

Sred Seiectvity e

BATTERY ELIMINATOR

1
1

i

2

5 ey

i " bat

1 Bypass condepicts 01 k.
1

2 A

7

s for mosnting he linding post

s e eatcatiie 1S EU U “Just wh
s antpus, free from A.C. hum or disto
Connected Yin series,

1 Power transformer,

tranflnrmzﬂ
D.C.C. wire,

aclte panel, 7.x 24 inches

e of the

00000Q

o
er incidental parts.

ach comsisting of cight tus
“m:ku weave

ary. Fhese.
5 o The Sartomuters,

i sound dowel sticks.

these eoils i finstrated in Fig,
hould be

T D 1ot e 1o s, Tt

Convention pacallel method.

hat you wanted” An “A" B! and “C” paiery eliminato
reion,

tranitter vieh 1 con
mission.  Can v

T Filter choke—General Radio, Amertran Bram Tor same, meluding the ports necessary, with

—_—
+I60V.

1500 OHMS
! [+90V.
& ome

_L _[easv.

ving an wmusualy “pure”
‘Note that the flaments of the recciving tubes must
instead of the wsual “parallel method."

alues? T would,rather have ene that docs ot

matruct g b imi- Rectifier_tube socket,
oo e o compoct bty it 1 e I o T SR A 1
pr o e ;am.mm‘ S L
% 4 ‘h ‘ 5 B; mission phase of this wnm\nrfnl sci

other secessar
Himinator

with and
e

o ‘m“k s polarizer, i
2 can e used for the transtolssian of Gode 1 shows
T65-A. A single S-watt tube is e

The parts necessary for the constrietion

2 1 i ,.m,%e,. construct an, (e:m,.m.;‘n (ot
peraing from. an’ A.C. sounee for lighting 4 et ot
Hament of & radio receiving sct, as well a 13 or X0 st b, (Raydheon o1 this wansmiier are-as follow
vy < baitery dnd SCY wty mnnw i hclmm “Fube ity i b wac,
Ky Changes, F i v of %l be 1 Bascbourd, 12x18 1 5wate tube,
Sikush: e Mk odensy o6 this 1 Socket for the_above,
Wil more ‘than compensate. the builder new et ube, mentoncd sboe s tvo 1 SH0Cah yranamiting resisance
andisianal i Rilisiuts o\ ves pars) maolemel wathut ks e L] odiaion tramform
e e ment shown in Q. 216+-B  flass bulb and When Gonnected 10 the transiorimer 1 S-ohm power heostat,

VARIOMET ER VARIOMETER
7
8 URNS
8 TURNS TURNS: 8 TuRNS
(" qpoceme
B L]
Q. 2164-A 145 si22f  dme- dA- +90 VOLTS!

Variometers
efficiently.

in fashion” The Monophase Circut,
‘The method of mounting the cols neccssary o

recently published in RADIO NEWS, modified so that thesg ingtumerts may be ueet

s shown in another illustration, Fig. 2 (Q. 2164-A) on page 1314,
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R CHOKE
1200 He coiL =
- A e phon
PLATE VOLTAGE tadsmiin
S e gy be consteuct!
0. MOR QENERATOR | S by "the average ex:
g perimenter, © It has 4
onaistent radiophone
Fonge of abous 20 miles
WOUND ON 85T onae, of, Sost
2 Tuy iles, i
high-pitched busser, and
e fransiormer  sh
1s°a modulstion ‘trans:
e which. =
o Ford spark coll whose
Jibrator ha
screwed. down tight.”
‘1. = Q.2165-A
2 Akruvvm\n ur imagination by the fact that if everybody in
1 Micoptone, e Unifed” States” had 18 cach of the soealied
1 .,,‘.‘.m.(.‘.., e hosanie” cnnden‘u: <]um|hy‘m“ 018 pites)
S cuaha e ihe ol capaity o the waorc o, Cometied

inductance can be constsucted

T consists of 20 tarns of No. 14
S doncovercd and:cugmeled wire, This coil ol
t is aiter the tenth turn.

m G e e e

fhe sccondary, with the same size wire.
When the switch is thrown in one position_ the
hone transmission

Hon™ & ‘motor generato hould
D sed to Supply the [»hl: \..M,c for the Jrans

ficittate the n(\mxlmenl of i tranamitier - Mgt

it oatpat from the transmitter occurs when the

Gnmeter indicates its highest reading. - An ordi-
Kilght tamp may e sibsitutedlor

tre raligton Smmeter miximum oatpul being in-

dicated by its mg et glow,

placed across the lamp, and shor hen

B Sansmiter s b wbed " for communication.

ELIMINATING STATION INTERFERENCE
1 am bothered by

watts, of power.
o e immédiaie viewi
or fap circuit (hat you can give me,
Rl climnate s interferenee 1

roablc 15 nat 'y the recciving s,
Tids with radio sets are experiencing
ulty.

s £ or wave-trap which will eliminate
he rgubie you mention ia shown n the hext col
G, 1ts construction is fairly simple, having but
T parts  although the adiustment’of dhis flterie
Somewhat complicated,  However, once adjusted,
. ceihor Dandiing oF dia twising:

o parts necessary Jor this. wave-ite

e condenser, lowloss type,

10 abie s dowa e,

1 e rcn(un(‘e 025,000 ohmas -

& B B0 el mmetens 834 inches
g,

Y Paund No 22 DS.C. wire.

Ly consists of 55 turns wound on one side of the
b e 574 tums” wound on the vemainin
L."is wound on top of ut s ‘separatet

Dy shéee of empire cloth,’or faxed paper, and
s “ten turns. i 001241, vastable con-
s and G 1o the Duns i \un‘ab’l‘e condenser.

5 e o
condenter is then, set at that

Toter it stadbn, ani the
fon. e Gireut

an absorp:
it 1 rotated
i is heard at

hlosg Cs and Lo Iy ‘Commaniy
tion eircuif, The condenser

of this cire

Crgy is received from coil Ly which s clos
CoRTIA fo Lu I this way, signals of other sta.

e riowe fo pavs Shidmgh. bt ghat of
e g e
Lorption circut.” The o

e s st
aHabE S et The Best adiustment poseibl

WHAT FARADS AND HENRYS ARE
(2166 Mr. . C. Bossert, Houston, Tesas,
P Among the various and numerous techni
cal ferims used fn radio_are the expressions micro:
farad and microhenry. T have roierred fo numer.
atis haoks on these two terms and cannot seem to
et a clear definition or conception of these two
ferms, - T would be'very grateiul 1f you conlt ex-

some way, o that
y become clear 1o me.

“The it of capacity s the furad

Siow Targe
this unit s may be som it

ewhat vaguely suggested to

y's mind, why such 2 hie

v ¢ A val, e
it of potential, 1s & convenient size, An ampere,
e unit of curtent, is convenient.  Au ohm is a
esstyobuained quatity of vesstance,  These three
are the basic unit, ' Stacting with these three, sucl
ISt a8 Tarad s 3 derived unit; that 1s, It fol-

lows as a matter of defin
'R condenser 15 fundamentally a_dielectric with

condctive plste” on cach se of it Comnecled (0

an clectric source, the condenser is char

Torger the “charge, the preater. the diffrence of

potental botwech e v conlucive plics; and

fhe cauton s that times €, wien O

< “the charge, T 1t the potent Eiaen
Stant for sy partcular dicleetric ; 4 arrangement
of parts. "Cis & ratio of O to E, and we call it
the capacity.

“The upit of capacity is the capasity of a con
of ‘one volt_ by a
it

deity. - The
of gcticiy 1s 4 conlomb, “which s the

s
therefore, the farad is the
of charge fo the unie of potential.

Gne ampere.  Rea

Fatio of the uni

[
O ANTERNA
L eoston
R s Recewing
i ser
Cz
Q.2165-8
An exceedingly effcient wave-trap to el
i Tt S e T
o Tha crnployed by beoadeast stac
iminate " thels own” interierence,
s enabling them to lsten 1o other stations,

Like the unit of capatity, the wnit of inuctance
e Samndvus fulL TR e B
ieal with the milfonth part of
ST v sy, deal with the
thousandth' part of a  henry, 'the milliheury s
although in radio wor orlc the misrobenry it not -
Common, Dec: Cored coils are” much_used
"The enry is also o derived it and is size i
due et dcsin, bt o foreeof Cireumaiunces

indyctance in o cireuit when the electro:
Tuottue Torcs nduced tn the Gt e one volt, and
ducing current varies at the rate of on

he
ampere et second. Tt therfore, is derivd. from
The it ‘o voltage, and the wnit of Cuprent.
nforimately. he m..mx.{ ‘for fnductances are
sublect 0" many Garreetion factors, and are very
Hiborate. T 3o Simost fpossible to figure. a6
Chrately the Inductance of 3 coll without consider.
Gilon af 'a; mulitade of factors, some. of whid

Gannat be known with accuracy.” In general. the
fnductance is dircetly proportional fo-the length of
the col, the square of the

(i sauare o e mean diameter and the
Satiare of the number of turns per unit of length s
e A ke
magerial o the core
Acore of fron gives much greater inductance
than ‘one of any other substance.
magnete materals give
Put simply, the Jarger the diameter the greater
the Snductance, and the, gain s more rapid dhan
simple proporion,' A ‘4inch cof. diam
16 times the inductance Tiinch coil
sumber of turns per inch i
inductance larzey. Double the” numbes (of farns
using fner wire, and vou will get
The Tonger the. coil

nductance,

a d_technical data and e
planations may he obtained from fhe book “More.
erof's Princiales of Radio”s and from the data
Sheets nublished o’ the various radio deoariments
e Blbesiuenier Seionss ana Tasention, Radio

Tictoners Guide and Call Book, and Radio R

REMEDIES FOR INTERFERENCE
0.2 In my immediate vicinity there s a con:
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stant _elecirical _disturbance
bathers

of some sort which

e e
oy famifl mk < inyself concerning same. and per-

haps elim
A, original review of causes and_rem:
edics < Sommewtat oo fengihy for this de.

g
bt some help

parement, o sipgestons s
Tound i the article onpage ‘1386 of this fosuts
e e Ty R Shigh el
the methods employed by the U S." Burcau of

Senines St an Sabiting ntcrictonces

Y “A" AND BATTERIES?
W 5 R Sordeh, Casstwn, Sodls
Carclina, ke

0. 1" In connccting up radig receivers, [ have
oftta- heand (he Cxpressions. 0 and b
e R R
conncetell o' the receiving set; ani have ol
wwandere here are tw sies

i
Wiy e LR Exrassions
Wiat the fanctions of cach are?
H b 6 v, mieceas ‘the other
;m?’ P S canlese s Soe of

B e
Why one
has at” least
these dit

plain why we have “A" and ‘B
»m.em i a-regeiving et the functions “of e
why one high-volta el yolties

Biitery % wsed,
planadon’ o e principle o the

<ed for radio purposes. We
ihis explanation s dcar and n
SibieFora technical and. lengthy
the evaltion an

and February, 1926, lsoues of The Eepérimenter;
or'to Moreeroics prh

iples of Radio,” o Van

avcics 5 slentlsts, such 38
. Richardson and Milifan, we
that when certain melals are heated t

N o matics arc pitows o Thex
e e eled lesivons A the sheory expiaining

henomenon 1s called the “Electron Theory.
entllythese clcizons are negative  paricles
ot the smallest particles of matter

this
Tnci

Y 1504 Fleping (another scie
on the deviee” cal

o) s granted
ity Sy
ettt ik, emert, o
Vesual 1 schoot, 1
e Teiened that post

and 1 patterien are
et to B e di
o gl " Nattery
the first battery 1o be taken

o Consideration, or primary Ditery)” The et
1617 reanired to.give he Tiate 18 posidve potential
il he "B batter. * Howeven Shice the
Hlament consumes an enorhious amount of carrent
Compared fo that uaed by the piate slement of the
e oty “ostur”™0 el e hfupent
ek aperags capaciiy, ranging from

& e marmber of

ment to_incandesce
Geobably because'

o an ampere.
“iplate of the fube consumes.

very Title

ordinary amplifier tube, and shout 13
2 poweramplifier tube. Ordinary
are’ constructed (consisting of a number
Smatl"cell) "o that,alipough thelr
capacity fa very low, rangiug from two
smperel (of toal Duiout) e voltage deliver
high ecause of‘the small el cack Geltvering 114
valts, heing connected

FLEXIBLE WIRE

T
i

WOODEN
DOWEL

PINS

PRIMARY

Q.2164-A
2 The method ysed for mounting the
‘ofa t6 the variometer for the modified
‘phase circuit shown on previous page.
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silent

HE most rigid specifica-

tion set for the Duo-Rec-
tron, the new RCA “B” bat-
tery eliminator, was that it be
silent—hum-free. The hum of the 110
volt, 50 or 60 cycle line current has been
filtered out by a special filter system.
And the perfection of this system is
guarded by minutest care in manufacture.

In many important points the Duo-Rec-
tron meets demands never met before.

One new feature is a voltage regulator—
a new tube that keeps
plate voltages constant.
The Duo-Rectron has
taps for 2214, 45,90 and
even135volts. Hookup
where you will, you get
the voltage marked—

~ RADIO - CORPORATION « OF - AMERICA ¥ NEW YORK - CHICAGO - SAN FRANCISCO

RCA Duo-Rectron, complete $65

i RCA-Duo-Rectron

Rtorm your lighting socket

no more—no less. This means
that whether you have a one
tube sct or a ten, you can
depend on the Duo-Rectron
for the correct voltage, under any current
drain, all the way up to 50 milliamperes.

The new rectifying tube, Radiotron UX-
213, is built for long service—designed
especially for this power unit.

Everything has been considered in the
RCA Duo-Rectron-silent power, reserve
power,economical power,constant power!

The RCA Uni-Rectron
is a power amplifier for
loudspeakers. Connect it
with the first audio stage
of any set and get super-
power amplification from
an A.C. socket. Price
complete $105

N
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Are Being
Used As

Standard Equipment In
Many of the Finest Receivers

T your battery leads,
acrials, ground and output wires
to Union Ratio Tip acka and gt

& qui, posiive, steady connection
parts to loosen—no parts 1o lose.

B and out at . ¢ in appcarance;
handy and far superior fo all other forms

Firnly g ol wires figm No,
B8 5 guvge, Hhree sires for

Al paneis© TYRE Syl
L VP 5
i) o ol e

3 B o i
$'C mm,.n o gunct o4
TN REL

15 and

The Engineers and Designers
of the
HAMMARLUND-ROBERTS

Speu'y tl\e Uge nl Uees
Radio Tip
for_their convenience, and ease of con-
pecting and dfsconncating ai
Iead wircs. This compact, cfic
highly resognized

recever” employs only
Radio

Tip Jacks  are a5 standar
casipment in TRt e A o
ers o the m:

Other Guaranteed Union Products

ADJUSTERS —
Price 60c.

VERNIER
Handy for finer tuning.

IDENTIFICATION TAGS — Hard, red
fibre ovals with” stamped designations.
Thread them on your the

time in. tracing Jeads. . COMPLETE
SET OF § TAGS ONLY 10e.

our dealer for Union Radio Tip
D
ferte o' for atratd and deseriptive
Gireular

TO ALL BRANCHES OF THE

literature and
pricedGuay
ot “Getails of our attractive

Send for
reasonably
Products.
proposition.

124 ~ SUS SEX ~ AVENUE;
NEW~YORK~ GFFICE =11

UNION~RADIO-CORPORATION
(EVARK-N.

phides,

| The Crystal CIassxfied
and Analyzed

(Continued from page 1300)

o

to the sulphide group of rectifiers, is never
found naturally occurring in an absolutely
pure_state. e galena crystals
et present day con-
tain other chemical compounds besides the

basic lead suiphide. Traces of silver sul-
ide, arsenic sulphide, anhmony sulphide,
fead sulphate and carbonate, and a number

of other compounds are zl»\nys to be found
in natural galena. Nevertheless, the basic
constituent of natural galena is lead sul-
phide, and for this reason the mineral is
placed in the sulphide group of rectifiers.

SILICON
The elementary group of rectificrs is not
a very large LR

e
ments which are set forth in the table, and
o s wlF of sjellal afloys: Wil have
been observed to possess slight, yet definite
rectifying properties. Probabl

known rectifier_belonging to_this group is

the clement silicon, which is very widely
distributed in nature. 2
Silieon occurs in 2 very farge number of

A S
ed from san terial being heated toa
Very high femperature in an eleciric
along, with a mumber of other substances

Silicon makes a very gaod rectifier. It is
not quite so sensitive as galena, but it has
the advantage over the latter mineral in that
it retains its sensitivity over very long
periods, and also that it is not generally
sensitive to the effects of heat.

PERIKON

Tellurium and graphite (which is a form
rally used for pur-
ctification metallic contact.
They are best employed as one of
ments of  perikon detector, tellurium giving
especially good and cfficient results when it
is used in conjunction with zincite. Graphite
is at its best when it is used in light contact
with ordin: ertheless, both
n they are
used alone in contact with an ordinary iece
of fine
COMPOSITION OF “ITES" CRYSTAL
The sulphide group of rectifying minerals
includes all the best known and the most
widely used substances of this description.
Galena is, of course, the most prominent
member of this categor: is mineral,
in a natural or a synthetic state, forms the
basis of
prietary erystal and_ rectifying
All the crystal “ites” are composed of galena
in one form or another, and they give goo
results because, for ordinary short distance
reseption of telephony, galena s the most
cient mineral to use in a simple metallic
Con estor R hice, Gy oo
rating small but definite traces of other
mineral sulphides with galena, the sensi-

tivity of the resulting product can be very
considerably increased. Galena is_the com-
monest and also the least xvensive of all

rectifying minerals, and this fact accounts
in_some  respects it many {difierent
forms and varieties of this material which
arg to be scen on the market toda
Molybdenite, stibite and iron pyrites are
simple sulphides Tike galena, but the re-
nainder of the sulphide group of minrals
consist of sulphides of more complex com-
position.
ke the well-known bornite, for instance.
This mineral contains conper,
phur, Tt is a “double Sulphide,”
mechanical mixture of copper and. iron sul.
but a definite chemical compound

Radio News for March, 1926
containing copper, iron and sulphur in con-
stant proportions.
¥ suBMEMBERS
here are a number of rare minerals which
can be employed as rectifiers and which,
sitioogh 1ty re mot. suighites, . very
much akin in_chemical composition to the
members of this group. Such minerals are
ihe arsenides, telurides and selenides of cer-
tain metals. ~ That is to say, they consist of
SEE
tellurium _and._seleaium, respectively
mical properties, however, the;
S0 i s
fore, they may be considered as’sul
of ‘the. sulphide. group of rectfying
e
Hessite, for example, which is a naturally
oceurring telluride of Silver, is an_excellent

rect hher when used in conjunction with
e. Nagyagite, a telluride of gold and
T i e |
under the same conditions Both these min-
erals, however, are extremely rare.
Characteristic  Effect upon
curve of fransformer. or
crystal- phones,due fo

choking action

Crystil Rechified R

—Envelope of
R FEwave due
#o modulation

High frequency osltins
indeed iy
Ty e

Sl

This_diagram shows in a schematic

way how

rectification s accomplished by means_ of the

crystal detector. The explanation is given on.
page 1318.

THE OXIDE GROUPS
Coming, finally, to the third group of
crystal rectifiers—the p—we

notie. that the best Inown member of this

group i zincite, which s an uﬂpum oxide

of z Zinc oxide, in its state, is
Slmost perfectly white n colo and the na-
tural oxide of that metal, derives its

characteristic rubv o traces of

mangan ich are always present in it
to a gre: or lcts extes

1 hondn 1 il Gteray of
rectifiers all the oxides which give only

slight rectification, we shall find that_this
group of rectifiers is the largest of the three.
Practically any metallic oxide is

functioning as.a rectifier, provided it is used
with a very light contact.

SYNTHETIC ZINCITE

With the exception of zincite, the mem-
bers. o{ the oxide group of rectifiers are nol
very much used for rectification purpos
account of the much greater i\\ncnomy :u\d
ease of working of the materials comprising
the sulphide group. _Zincite, however, is 4
very important rectifier, and on account of
this fact, successful attempts have been made
to produce it artificially, with the result that
is now rapidly gu”,
al experimenters
ective substitte for the more expensive
mmxml zincite,




Perhaps you, too, can cut. your
“B”’ battery costs in half. Just
follow the chart.
the secretof “B’’ battery economy.

Portable

Tuousanps of people have
made the discovery that E
eady “B” Batteries, when used
in the proper size and with a

C"" battery*, are the most eco-
nomical, reliable and satisfac-
tory source of radio current.

On sets of one to three tubes,
Eveready “B” Battery No. 772,
used with a “C” battery, will
last a year or longer, usually
longer. On sets of four and five
tubes either of the larger Heavy
Duty Eveready Batteries No.
770 or No. 486, used with a
“C” battery*, will last eight
months or more.

er-

These figures are based on
the average use of reccivers,
which a country-wide survey
has shown to be two hours daily
throughout the year. If you
listen longer, of course, your
batteries will have a somewhat

In addition to the increased

*Nore:

1 add a quality
oF Foraption Sslumiusble v ont

NO.772
N m——

00
Q Q or o
5K [ )]

shorter life, and if you listen
less, they will last just that much
longer.

Here is the secret of “B” bat-
tery satisfaction and economy:
With sets of from 1 t0 3
tubes, use Eveready No.

772,
With sets of 4 or more
tubes, use either of the
Heavy Duty Batteries, No.
770, or the even longer-
lived Eveready Layerbilt
No. 486.
Use a “C” battery on all
but single tube sets.
Evereadys give you their re-
markable service to the full
when they are correctly matched
in capacity to the demands made
upon them by your receiver. Tt
is wasteful to buy batteries that
are too small. Follow the chart.
In addition to the batteries

eVEREADY

Radio Batteries

~they last longer

It gives you

00
00 or '1 @ mo

9 9

illustrated, which fit practically
all of the receivers in use, we
also make a number of other
types for special purposes.
There is an Eveready Radio
Battery for every radio use. To
learn more about the entire
Eveready line, write for the
booklet, “Choosing and Using
the Right Radio Batteries,”
which we will be glad to send
you on request. This booklet
also tells about the proper bat-
tery equipment for use with the
new power tubes. There is an
Evercady dealer nearby.
Manufactured and guaranteed by

NATIONAL CARBON CO.,Ixc.
I\:\\ York San Francisco

amadian National Cobon Co. Linitel
nto, Ontario

ready Hour
dard Time,

enpor
| Mmm i

won-Buflalo
wieas-Pittsburgh

weeo {

Ks-St. Louis
o0-Sam Francisco, 8 P. M. Pacific Coast Time
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i)
Greater Station
Spread with
360° Dial

EW Wade vernier dial, fin-
ished” in_beautiful black
Tacquer is a vita
Wade tuning zﬁm:ncy~5pmnds
stations over the entire 360° cir-
camference and gives twice the
Th stations for close
otor plate types of
snmghz line frequency conden-
geia using 180" dile,No more
g of stations, none of the
annoyaiite OF overlabping stac
tions.

By actual test the Wade conden-

No Body Capacity
Effects
A separately grounded frame, it
cd Trom boh s o plates, iekds the
Condenser from ail Body capacity e
feets T2 fomportane featire, exchu-
sively n Wade Condensers.

‘WADE TUNING UNIT

Including Condenser and Dial

geared to 3 four
inch 360 degree vernier dial of 16 to
1 ratio. Finest possible control with
no backlash. S Below are for

the complete unit,

Capactty o001
iy (000

Gipaety oo

At your dealer, otherwise send pur.
chase price and you will be supplied
postpaid.

Jobibers and decers wrie for further
informasion” and oppersunisis i sou
locality.

THE VIKING TOOL AND MACHINE
COMPANY, INC.

-C 65th Street, Brooklyn, N. Y.

|

here are one or two rectifying mincrals
which have not been included in the above
classification. Carborundum most
nent member of these. This material,
however, cannot properly be termed a min-
eral, because it is not found in a natural
state, - Carborundum s essentially an arti-
ficial produ

erussite, another rarely used rectifier, is
<4 carbonate of lead which is found naturally
occurring in various parts of the world.

Before concluding this_article, it ma;

yell 1o explain the action of the arystal
ector in a radio receiver.
oy Jeiy simply snd eaclly by seans of

the circuit diagram in the sketch
on pae 1316, Which was workcd out by Mr.
ylvan Harris of the Rabio New
‘This diagram shows a simple crystal e
up in which the lines representing the wires
ave been used as the axes of the char-
acteristic curve of the crystal. These two
rawn heavily, and represent the
current through the crystal and the voltage
impressed on it. - The  explanation is as
I
The current induced in the antenna by
!mvtlmg radio wave induces a high e
-y wave in the tuned circuit. This sec-
e
on the diagram and the envelope (or dotted
esents the variations in ampli-
ude due 15 the modulation at the transmmit-
ting station.
When this high frequency current passes
through the detector it s rectified, duc to

oscillation on one side of the axis as on the
er. At B there is more of

above the axis than below, so that
average value of the current in the phones
will have a_distinct direction, and a'finite

i phones, however, due to their high
impedance to the high frequency oscillations,
well as the sluggishness of the diaphragm,
cannot respond to each individual asmmm

o, they respond tq the average

the curve other words, the high fre-
o e A been recifed
by, the erystal ino the form B, then
@ i fotn . ‘The sasac. thing
happens when the phones are Teplaced by &
transformer, when amplification Tollows do-
tection.

It will be noted, that there s a loss of
energy in the crystal due to its resistance.
“This.Is shown by the difference in size be-
ween A and B.  In vaeuum tube recifiers
there is an amplification, the losses being
more than made up by the cnergy relessed
from the “B” bateri

A Parlor Music Maker

(Continued from page 1295)

fibre peg, 4 inch in diameter and 13 inches
long, o S tapped enc
for 2-inch screw. This peg is screwed
oo the endof & piece of $if brass about
% inch wide gnd 174 inches By means
o 2 second hole drilled nto.this picce of
an inch away rom the one for

mounting the fibre peg, the entire antenna
inductance unit may be very conveniently
mounted under one of the end muts of the
first tuning condenser, as shown in the illus-
tration.

AERIAL AND GROUND

There is no ground binding- the
receiver in the ¢; the ground connec-
e s post of the fila-

ment-| hghnmg soegs ey Shesent clm
nating a wire set, the antenna co
s then grounded througt its being connested
to the A— lea
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The antenna coil shown, by the way, has
small flexible braided copper leads attached
to it, which #e ctly to the two
sides of the first tuning_condenser and to
the antenna_connect s eliminates the
soldering of any bus-wires directly to the
coil ends, which procedure always makes a
rather unsightly o

The 000Luf, fixed condenser for usein the
aerial circuit does not appear in the photo-
Sanh Dot Aot i oo
bakelite strip supporting. the filament rhco-

and antenna binding-posts:

he nestralizer in Uhs mmer isa three-
plate condenser of rather large size for this
purpose. The. builder meed ot nécessarily
use one of this type; almost any midget con-
denser or standard’ neutralizing _condenser
may be employed; hut the one that is usec
should be conveniently adjustable.

FIG 3

Detail of simple colwindng form, descrived
e 1205
The following is a complete st of the
parts required to build the receiver

1 Panel, 7 x 18 x 1 inches. (m m 4)
1 Bascboard, 10x17% x % i
1 Balelite sheet for cetar.

(op-

1 Bakelite strip, 7x 2% x J§ inches,
2 Variable condenters, sicaightline fre-
auency, .0005
2 Vernier dials,
1 “A” battery switch,
1 Set of inductance coils and mountings
uild as in text),
Sockets for 201-A type tubes,
Rheostats, 20-ohm,
Neutralizing condenser,
Antenna binding-posts,
fixed condenser,
.00025-uf. fixed condenser,
L002-if. fixed condenser,
.004-p. fixed condenser (for shunting
across amplifier 3
1 1-uf. by-pass condenser (optional),
Grid leak, 2 meg.
Three-stage resistance amplifier, as-
sembled, or in knocked-down kit (or
corresponding tnits).
ADJUSTMENT OF SET
Ti, when testing out the newly-built set,
the constructor finds that it has a tendency
to oscillate or whistle, even with the tickler-
coil turned down at right angles to the sec-
ondary coil, he should carefully adjust the
neutralizing condenser, oscillation
e set has 4 tendency to persist
in_oscillating, it indicates that too much
e is being app! e radio-
frequency tube, and possibly to fhe detector
Cut in resistance on the filament

e e 8 1 RS
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DONT APOLOGIZE

ARG HAT a feeling that is,—isn’t it? All the neighbors and the wife gathered
g % round to hear you make good on that crack—that you got “mrami” last night.
% “7 é  And you work and sweat and pray with a net result of many squaks, a
X few whistles and finally hear a few remarks, from your local broadcasting
FFOGHA station ten miles away, for the relief of the suffering South Sea Islanders.
It's awful. € Good Tubes are the answer to many radio troubles—the great majority of
the sets are good —the hookup in most cases is very simple —but you must rely on
your tubes to do the work —and that’s where Sylvania comesin. €] Sylvania Tubesare
Good Tubes—no higher in price—they are excelled
by none in quality, performance and life. € Try this
better tube —it will please you as it has thousands of
others—and amaze you, too, with the results you
will get. At your dealers or write us direct.

Radio Tubes

SYLVANIA PRODUCTS COMPANY
EMPORIUM, PENNA.

“THERES A SYLVANIA FOR EVERY TUBE APPLICATION:
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A UX Power Tube

will increase volume and
clarity in YOUR set, too!
REWIRING UNNECESSARY

TE: The UX-120 tube has been desi
Bt e e e
sets. The UX-112 tube has been designed to
increase volume and clariy in storage battery

“To make it casy for you fo secure the
freat benehts of the UX tubes without rewir-
g thel set. & complete line of NarAld Adapt

onnecto:

0. 920 Connectorald

i % _all possible ap-

plicatons of the new tubes mail cotpon a{ bot-
of a

How o improse ses equipped with UV-199 tubes

To increase volume and clarity in sets using
UV-199 tubes, use the UX 120 tube in the last
stage. Easily fitted to the UV-199 socket with
a NiAld No."070° Conncctorald which iso
Drovides cables for attaching necessary extra
$volks B basiry and 3554 soles € battery re-
i for tie UX b, Brcs,
How to swil

e el
‘volume or quality

The combination of a UX-120
stage with

tube for the last

. 120 Connectorald

No. 419.%
Adapter

ANY

ingheld, Mase.

All No-1d Sockets, Dials and umm e o7
Vo pedentas Al puiesis oessin

l Alden Processed, ]

Sockets and Dials

ALDEN MrG,
5305 spnnlﬁeld‘ Mass.

o mplete_information on

how o increase vohume and clarity in any

sct by the use of the new tul

sheostat of the radio-fromuency tube, until
the set becomes periectly quiet at all s
tings of the tuning cunzlc
ults w
mc radio- fn:quu\:)
e e
mg condenser adjusted to 4s
s found cumi;xent it guiet operation.

vs be nl)tame(l with

“The

oo also be operated on
moderate flament voltage
D e Be Left turhed down

a
t angles to the secondary, when re
cuvmg stations; but when receiving
cak soa tvon i e brought up near.

the ‘oscillating poit. There is no substitu
this fegenerative cantrol, when fbee

o et

It will be obstn:d that no jacks have been
used in_ this The: a rather
unncccssnry cumphcalmn on.a parlor. instrac
28, outpat jack is dsired, how
unted on a smail strip
1 ki screned o ok cope of e
baseboard, nlacl ng the jack opposite_and
over the tig-posts: ot the  resisi=
Shce-compied] amphﬁer. Then a hole of suit-

— 18"
FIG. 4
Panel lay-out of the Parlor Music Maker.
Only center holes for condensers are indi.
cated, s posiions of ethers il de
e of condensers. uset

able size may be bored into the back of the
cabinet, to enable the insertion of the speaker-
plug into the jack.
LEAVE WELL ENOUGH ALONE
wmmm Jesising to hold a brief in favor
cular speaker, 1 wish that every

R
Tect it 102 good cone.type. reproducer; for
ill the marvelous results obtain-

only then wi
able with the resistance-coupled amplifier be
host completely reatiseds

. when operating this re find
that yoat Bigers sem o iich 10 L up the
capinet-cover and tarn the theostats. every

minute or {wo, even fter they have been
wly Agjeied, | sccommend (at you
yourself i workshop

astily mount seven of eight old junked
e e e e
00,8 piese of baard iocked from the side
v board y
able, beside the
cting to_ it

O ot fugers bt

ning all these heo:
stats violently and forth. You may
feel foolish doing this when compaay is

present, in which case you are
bide the panel with the seven rlu-mm; in

s does ot helpy the only thing to o il
to mount the two receiver rheostats on

the panel
This is the ind of recever that will plase
mother and sister, and_possibly
here s motiunt 1o do. ook bl out the bare
tery switch, and turn the two tuning dials
e regenerative control is

=%

this does ot help, he only thing to do will
enable 50

Fiohe oot abiee d aitieiatne. o
Dll" them i Wit an, asoount oF volugnt that
is surprising.
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A Piezo-Electric
Loud Speaker |

(Continucd from page 1296)

mﬂtmn the strauﬁcalmns ni which are
parallel P The other con
nection 15 mi{ e to tl\t a%;\l regions of the
“hour-glass” forlm tion )hmugh the metal
parts of the mounting mechanis

The girdle, referred to ahmﬁ. \< usually
a strip of tinfoil, which is wrapped about
the middle of the crystal. Its width should

approximately one-third the length of
the crystal, measured along tl

i fas!

serves as ‘ore eommection to the crvats

ARRANGING THE LOUD SPEAKER

In mounting the crystal for use as a loud
speaker, a ase, o te cods and ot
L requs
mounted crystal. A is a heavy metal basc:
B the tie rods; C. the, muts. for, securing the
tone_arm E is the crystal, surrounded
by the tinfoil girdle F, and supported by
the lead cushions

The base should be as heavy as possible
and the tie rods should be as light and a
close as the crystal will pomm
The length of the tone arm can only
dmm\mm [y experiment, and d(pmds on
of the mat
T 3 e
found possible to
far as six inches from the crystal. . The lead
c\mnons are used to prevent chipping of the

ystal and to provide better adhesion be-
1\\cm (h: crystal and the metal parts of the

sten

bccn

It \wll be noted that the middle section of
the is partially cut away at the basal
e casionally
found necessary, in ,ordec to rendes. more
salient the “horns,” corners, of the

tal

’cousrmmma THE DIAPHRAGM
hows a mounted ‘crystal with dia-
phm«m anachul 2t the outermost. point

nake this daphragm,

un,le o e Gk 3-ply bristol
1), about cightcen fnches it L

is cut out. A 15-degree sector s mext c

the circle, and_the two

short pi
then secured at_the apex of the co
a paste made from melted Rochelle

iy be of interest to add that by melt-
m;! Rachelie sl a paste, and then per-
ing it to harden, a_cement is formed
that, in diton to having great strength,
asy to use, sets quickly, and is very use-
iu[ almmd e taboratory
diaphragm is then secured by
eoldcring it hat o DHEHoh s e
as has already been said, to the effect of the
D of the metel ket o the tne astn
cessary to iry the diaphragm 2t
varions diftances. Jeom the erystal, but it
should operate best at a distance of o
four to six inches
Sl REPRODUCTION

tion of both voice and music, than one

actuated by a magnetic driving element,
However, it has the disadvantage, from the
standpoint of the average sef, that an out-

transformer is necess T its opera-

tion, because of the high el impedance
of This " impedance is not a
cnnstmm but depends on the size
crystal and the degree of desiccation.
he nbxgm that it is usually on the order of

ohms, at 1,000 cycles. The ordi-
xnr) uudm coupling “translormer has & sec-
gudary impedance of ‘about s vl

fhat it may be used as 3 means of consling
the output of a set to the crystal Toud spealker.
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To build good will,
say:

“Install Willards”

—Your customer will have
better reception.

—He’ll save money.

—He can charge his
batteries at home.

WILLARD

RAD

BATTERIES

Whatever set you sell to a customer,
or whatever hook-up you suggest, you'll
build good will by recommending reli-
able, full-powered, rechargeable batteries
to furnish the power. Sell Willards!
They’ll do the same good job for your
customers that they are doing in 204
leading broadcasting stations.

WILLARD STORAGE BATTERY CO.

CLEVELAND, OHIO

The Right
“Selling Plan
for
Radio Dealers

Your local Willard Serv-
ice Station will act as your
jobber on Willard Radio
Batteries.

This meansa quick source
of supply of strictly fresh,
well-charged batteries
which you can turn over
to your customers in the
pink of condition.

No servicing problems
for you. Your local Willard
Service Station assumes the
responsibility for service.

Months of operation
have proved that this plan

_is effective, and profitable
for all concerned.

Willard Radio Batteries
are being advertised more
extensively than ever.

Have your local Willard
Service Station show you
this advertising and ex-
plain the details of this
practical plan for selling
radio storage batteries.
‘The advertisements are
signed:

Sales and Service through
The Willard Battery men
and their
Authorized Radio Dealers

Appropriate signs and
window cards willidentify
you as an Authorized
Dealer. Booklets and other

valuable selling helps are
also furnished.

Your Nearest Willard
Service Station is Your
Nearest Willard Jobber

1321
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30 dheteshice
seseed 0 800s,

A Shortage
of Trained
Radio Men!

‘We can’tsupply trained
radio operators to the
shipping companies
fast enough! Atlantic,
Pacific—Gulf and
Lakes—our graduates
aresoughteverywhere.

You can’t get better
radio training than
that offered by Radio
Institute of America.
Courses planned and
supervised by RCA se-
cure you your 1st Class
Commercial Radio
Operator’s License.
And an immediate po-
sition awaits every
graduate.

Moreover you can study
at home in spare time.

Thecoupon will bring you
complete information.

RADIO INSTITUTE
OF AMERICA
Formerly Marconi Institute
Established in 1909
324 Broadway, New York City

A SIMPLER CONSTRUCTION
For those whose faciliies do ot permit
them to make the more elaborate device, the
simpler form may. be found to_give food
| re o make this, two circular discs
| of alminum, approximatel
| diameter are required. . Th
| in"such a manner_that tie rods can
10 hold the crystal between the discs,
the crystal s mounted in place, connections
made to_the poles, and a connec-
et be:n brought out
an_insulated bushing fastened in
plates, a dvanhm;{m s secured.
i place about the tdges of the ¢
Then the diaphragm is twisted so that it 13
stretched i diagonal folds, and jt is
Sccurely fastened by means of rings. Small
adjustable embroidery rings be
this purpose. will be found that
e i
tone and pitch. Fig. 4 shows a device of
this_type in its completed fors
forms of loud speakers that I
have described are not the only two that
it is possible to make. One of the remark-
able features of these crystals is the great
force that is obtained. On many occasions
I have successfully used a laboratory bench
as a diaphragm, by merely resting the tone
grm of the crystal mechanism against it
Wooden partitions, window ical i
ments as violins), Sl
that has a large vibratory may be

in fact,
surface,

material used as a diaphragm,
and the voltage applied.

Radio Forecasting and
the Weather

(Continued fmm page 1256)

Following the checking up on the west-
ern stations, which were very satisfactory,
he fight for llm " Florida siations by the
writer was again resumed, but still without
| success. As is the custom, a re-canvass of

all stations was made and checked. This
|

done several times thradgh the evening.
|~ Twice, while trying to reach for Florida,
another station came in on the same wave-
length, but it was found to be a Michigan

aily, following a dozen attempts on
Florida, about:1 oclock in the morning, the

wing the announcement of
the call lefters and. the name of the city, a
musical program started, but soon faded oit,
d_further attempts were futile. On ac
¢ of the Line of reception coming directly
through the tropical hurricase, stafic arcas
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TEs

sILK- CORe

WHY IT IS
BETTER!
Look at the
Construction
Judge for yourself!

The one adjustabledetect-
or insuring strong sign:
W

for a uysu]
diteseor, regaediooe
tube capacity.

[ iy mmcu LAB.
1269 Cockean Ave. Los hagls
Nt Do
SCOTT SALES CO,
439 So. San Pedro St,
Los Angeles, Calif.

The Famous Truly Portable

TELMACO P-I Receiver

Four Tubes Do the Work ofSnm |
¢ ortsbics e, eight, v f o

‘Spenice and. batiarics m?mn{ned 1

S
e e

i b by . g s, gl
Bl and ST $80.00
bt

du-ln-(wr = E D«lﬂlvﬂn toldar oo,

ere so severe tha waves
rece. preatiimiiticres with

STATIC AND FADING BY TURNS
Following Wednesday night's southern re-
ceptive_difficulty, conditions began to_im-
prove from_th ccause of the dimin-
| Wine toepica sworms 48 it moved up the
coast toward ngland. Tn the mean-
time, western_reception becaine more i
paired a m from the west advanced
A et D e e
s e

e effcts of the weather on

reception, 1t has been proven by the writer

that, as a storm advances on distant broad-
n

the storm, the more pronounced will be the

fading. The higher the temperature, the
greater the interference will be from fading
fnd static. The fading accompanies.the on-
oming low pressure until it gets near
enough, depending on the volume of static
| waves,"so that slight reports of individual
| (Continued on page 1328)

ana disire 1o seeuro o
e o Toventen Sk
% 0GR YoUR

o, vt ool
‘Sour Ivchtion for INSPEC

Charge for the Above Information

Dept. 459 Washington, D. G.

RANDOLPH & €O,
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RAYTHEON

the result of five years of re-
search and experiment, and
the work goes on to maintain
the standard already set. Ask
your dealer to explain the
‘meaningof Full WaveRectifi-
cation, No Filament, Reserve
Power, and a sixty milliam-
pere rectifier for six dollars.

RAYTHEON B-eliminators or secially designed parts for home-buile
Cand sold by ot

I[N EINN T

D

Progress comes not through a happy hit or miss process.
In each link of the broadcast chain—from microphone to
loud speaker—we realize the results of years of unremitting
effort for something better. Today attention is focused on the
elimination of the battery, that most unreliable and expen-
sive source of electric power now in commercial use. That
this should come about as a result of scientific research was
to be expected. That it should make possible an added
beauty of tonal reproduction gives further assurance of the
permanency of the RAYTHEON rectifier in this field.

i ell-known

unitsare

Acme Apparatus Co.
All American Radio Corp.
Dongan Electric Mfg. Co.
General Radio Co.

“JeRterson Electric Mig. Co.

RAYTHEON MANUFACTURING COMPANY

Mayolian Radio Corp.
Modern Electric Mg,
Thorardsan Electric
Tobe Deutschermann
Webster Co,

CAMBRIDGE, MASSACHUSETTS,

BRENOSENASENASENLASENNSERNSEN

FRASCTFERAIC RISV AEINC SN OEINN Lk
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ACME

B-ELIMINATOR

Gives Greater Distance, Greater Volume
and Better Quality

with

No Noise
No Hum
No Distortion

Buy it Complete—or make it yourself

llustration at right shows Acme B-
Eliminator. Made in two types. Type
E-1, (110 volts 60 Cycle), $50. Type
E-2, (110 volts, D.C.), $20. For details,

see text.

THE big job in finding a method of hooking up
house electric current to replace “B” batteries
in radio sets has not been to eliminate the hum.
That was easy. The problem was to discover a
way of overcoming the distortion.

Now, after two years of experimental and re-
search work, we have won. The Acme “B”-Elim-
inator has no noise, no hum, no distortion.

You can guess the result. NO “B” batteries to
quit cold when you need them most. You get
permanent reception, better reception and higher
voltage that is constant. There is nothing to wear
out. The first cost is the last—and the current
consumed is trifling.

Not only this, but the new Acme “B”-Elimina-
tor has two voltages—100 and 150. It is highly
effective on any set from 2 to 10 tubes. What is
more, the detector voltage is 0 to 70.

The rectifier consists of an Acme Transformer
and vacuum tube, with no filament to burn out.
This rectifier (Raytheon) tube handles both sides
of the wave and will last indefinitely.

The filter current so successfully smooths out
the rectified pulses in current and voltage that a
source of power is delivered of a better nature
than batteries.
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Better Quality

After all, how well you can hear, is the thing that
really counts. To prevent blasting due to strong
broadcasting overloading the tubes, high B and C
voltages are required. High resistance in the B-
supply existing in worn-down dry batteries and dis-
charged storage batteries destroys quality because
the voltage varies with different frequencies and
volume of notes. The Acme “B”-Eliminator main-
tains its voltage at all times.

More Distance

High resistance in “B” sources prevents the oper-
ator from bringing his set to the most sensitive con-
dition and often introduces squeals and high pitch

1325

whistles. The Acme “B”-Eliminator keeps the set
d up.

LAPERPS

A Profitable Investment
An Acme “B”-Eliminator is an investment be-
cause it never needs replacement and the operating
expense is about one cent for six hours. The Ray-
theon tube has no filament to burn out and will last
for thousands of hours.
An Aeme Development
This “B”-Eliminator using the Raytheon tube is
an Acme Development and has required many
months of research work. The E-1 “B”-Eliminator
shown above was the first complete eliminator with
Raytheon tube to appear on the market.

BRADLEYUNIT
10000 OHMS

LAYOUT & WIRING DIAGRAM

WIRE PASSES OVER WITHOUT

e who prefer to assemhle the Aecme R.Eliminator
themselves, can easily and successfully do so, simply by
Tollowing & few simple.instructions, using parts readily

purchased in the open market. The parts required are as
llows:
1 Ac Vacuum Tube socket

1
1 Bradiey ohm variable
1 Bradiey obm
1 SPDT switch

Timk. condensers 5, iading poss

5
Acme Appnratus a giaranteed against defective
workmanship and material.

The 11th edition of the 32-page booklet “Amplification
without Distortion” tells the full story of this new Acme B-
Eliminator. Send 10 cents for your copy; o for 25 cents
we will also supply you with an actual siz¢ wiring diagram
that will make the corutruction of your Acme B-Elimin-
ator as easy as rolling o

ACME APPARATUS CO\lPANY
Dept. K13, 37 Osborn Street Cambridge, Mass.

ACME

~ for amplification

Acme B2
30 Henry Choke $5

Acme B4

Transformer $7

Send the coupon and
25 cents for this dia-
gram and a copy of
“Amplification with-
out bistortion”

ACME APPARATUS COMPANY, Dept. K13,
37 Osborn St., Cambridge, Mass.

[ Enclosed find 10 c

nts stamps or coin for my copy of
oo Tith i & “Ampie-stion without Domedon

[
|
I
I
e
| ey R iAcation withont Distertion.

In e

i

i

Street ..... >

city State.
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Fhiminator

The Only
Condensers
specally designed

for the Raytheon “B” Elzmmator

No.350 Riviheon Filir Unit —Tosed 1
T apmed 5 M 3 M

‘These two Condenser Groups constitute com-
plete condenser equipment for building the

Ray! piviteeptivion
Colenn No.375 Same as 350, but tapped 6 Mfds., 2
use. S et s Mds., 2 Méds. and -5 Med.

oltages used with the Raytheon tut o aay

otk un are thoroughly teted o a bres frg T U Sl

1000 Voles D.

Potiter

FILTER

Condensers

POTTER MANUFACTURING COMPANY, NORTH CHICAGO, ILLINOIS

TRANSFORMERS OF MERIT FOR 15 YEARS
Build Your Own “B” Eliminator

TRANSEORMERS - .., Raytheon Tubes and

L B-Power Units
CHOKES Up-to-datc radio mcans clear, truc rec
hum and without B-Batteries. You will never go back
o the old way once you have used the new and periected
type B-Power Supply vut\l thz Raytheon Tube and
Dongan Tirnatories ao
Full instructions for bulldlng t]na remarkable B-Elimin-
ator can be obtained from your dealer or direct from us
at your request. Costs little to build, is an economy to

cption, without

20wy 14
P e Order from your dealer or sond check or money order
List $6.00 to us direct.

DONGAN ELECTRIC MFG. CO., 2977-3001 Franklin Street, Detroit, Mich.

The STANDARD RADIO TEXTBOOK

Wireless Course
in 20 Lessons
The Book Every Rzdio Beginner Needs
26‘! Pages of Radio—500 Illustrations.

Size 6x9 Inches—DeLuxe Binding.
Genuine Gold Stamped—Round Corners.

PRICE $2.00
Experimenter Publishing Company, Inc., 53 Park Place, New York City

QU know these cir- |

cuits and the results

they should bring.
Kits purchased from
Morison’s do work.
Morison makes no sub.
stitutions of inferior
parts. You get exactly
the same parts the de-
signer of the st used in
building his receiver.

COCKADAY LC-26
mplete parts, including decorated

dnlled panel and mahogany or walnut
..$77.90

Specified parts for the

SILVER SIX
The essential kit for

$27.75

HAMMARLUND-
ROBERTS

The combined engineering product

of several leading parts manufac-

turers, arkable tone and dis

B ao omplete certified

parts . 56080

NEW
all the parts for the
GENERAL RADIO

UNIVERSAL
$44.80

McLAUGHLIN SINGLE
CONTROL SUPER-
HETERODYNE
A very compact, casy to build, one-

control super.
selective.  Spe
D.T.W. Loop

'OMPLETE blueprint with
every kit. Send to Mori-
son's for hard to et parts for
any circuit.
Write for complete information
our service to set builders
and dealers.
C.OD. Mail Orders promptly
filled.

WHOLESALE RETAIL

OR!SO“
tricl Suply Gl |

15 East 40th Street, New York City )
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‘Actual Wave Length
GLOWS from Illuminated
Disc~No Scale Necessary

Where the Future of Radio Lies

A Finer Musical Tone Obtained by a More Perfect Reproduction of the Overtones

Single Dial Tuning Which Is Absolutely Free from Verniers
or other Auxiliary Adjusters

"HE sime s coming soon, is hese now,
when radio receivers will be bought like
pianos for their tone quality and for ease of
operation. All other considerations are
minor.

Curiously enough, these two outstanding
qualities in radio are closely linked together.
You can not have a really beautiful tone ina
complicated set. Every extra device o picce
of wiring employed subtracts from or blurs
the overcones. That is the nature of radio.

Andwhyshouldradiosetsbe complicated?
There is no other reason than the difficulty of
designing a circuit which does not have

errors or discrepanciesin it. Each one of such
errors must be compensated for by some
device. The more errors there are, the more
devices must be employed to correct them.

Genius in radio design lics in avoiding
etror; not in compensating for it. Itisalways
casier to do things in a complicated way. e
takes skill to do them SIMPLY.

The double merit of the Pfanstiehl Over-
tone receiver lies in its utter simplicity. That
is the secret of its tone quality and the secree
of its single dial control. It also makes pos-
sible the clean swept beauty of its tuning
panl. There are no extra knobs to cluter it.

For further details, address
PFANSTIEHL RADIO COMPANY, 11 South La Salle Street, Chicago, Iil.
Prices West of the Rockies Slightly Higher

“OVERTONE” RECEIVER

Perfectly Reproducing the Overtones




HE eye recoguizes in Teletone ¢ hand-
furniture, rich enough to

any decor
ates Teletones
unusual volume, and unique

tortion both in high and low registers.
have come under Teletone’s
s truly economical

All wood construstion-—inside in Spruce—
outside in Walsut-—sxplai art why Tele-
oho akex oy Fadic o iveiiau Ut

Fillin and mail coupon below, for illustrated
booklet and the name of your nearest Teleton
dealer, who will gladly demonstrate.

TELETONE CORPORATION
449 WEST 42nd STREET
NEW YORK CITY

TELETONE CORPORATION,
158 Wt 42k e, New York
lease send me, without _obligatio

e R e

Name

Address

s g

TELETONE

CABINET SPEAKER

Beautiul

1 $3 D50

Pleases the Eye, Ear and Purse

TELETONE
Principle

Bas Structure
o Pheot xad Mo

o st socn e co
. i prscing

Become. ay man in the greatest
frps e e

Gesie
Hk}uYOU ar HDME
Under my practical, easy to understan
mgly short (i s Drevious expericp
= ‘i‘é"p‘fﬂ.’,’r‘u‘,’m;n,ndmmummm-am
st s mos moden fo exisience,

0.0, Motaimt, Rt Enincr RAD10 ASSOOIATION OF AMERICA, Dest 510 513 Ravnewsed Av. Ghi

stry of all time.
et or hugests:
At om0t S l\mmfdrheu!hlmg:ntior e

-r‘n-mmns, nrm s
s on fazd

d, instruction—youquality in an am

banch of |

: You learm How o desiga, construct,
o sou, LA

ite Today e FREE

Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a
Experimenter Publishing Co., 53 Park Place, New York City.

year.
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es become audible. This
e Touder v the advancing storm until
the center reaches the place of observation,
Statical areas*vary in a low pressure center
as to itensity, depending on. the ature of
the pressure distribution; that is area
it covers, the the barometer, and
the range and ‘m(‘ o[ temperatare i and
near the cent Vith
“low,” static dis Amwes sl
3 redsanable length of time following.  The

stati , traveling in all directions from
the yx)mt of discharge, natural e
back,” as the writer terms it, over the terri-

ch the storm fas, just |m~>u1
the increasing_ distance of the pass
storm, the Hdividual statical veports dimine
ish aid are again replaced by fading in the
same manner erved with the on-
coming storm.
WESTER'1 STORM REPLACES SOUTHERN
At8a v, December 4, the center

i
over'the Atlatic Ocea
i pronounced fading dnd static
lay between Dostou and the tp of the Florida
peninsula, passing through Long it
Cape Hait
fie western storm lad advanced, unil s
center lay between St. and Kansas
L e
cncel along corresponding o the line
between St. Louis and Knoxville, in a lesser
deatee on, the whoie front between North
Platte and Atlanta. Along the line from
Winnipeg to Denver, stat
and strong, while (e s
castward of the Osweg
the influice w “ihe s
he Gulf w
LofAL Nime 0% maric
There are times when static is very an-
1o matter what station the list
1 for, and yet distant reception may
be brought in very clearly between c
and spultering of static, When this condi
tion exists, it is due to the static area being.
ot a ol character
Radio reception is continuall
regards distance and qualty. It is 2l G0k 1o
weather conditions; and to forecast it, means
the services of a skilled meteorolog

ppearing storm from

What Wave Shall We
Work On?
(Comzmwd from page 1309)

very simple switching arrangement can be
worked out to enable the operator to change
irom one band other, without the
necessty.of builling two complete trans,
mitters. The same oscillator, meters an
Dower ‘supply can be used on both bands,
and it will only be necessary to change over
the tuning inductances and condensers. If
a switching arrangement is used, either set
of inductances can be employed ‘as desired,
and it will not be necessary to retunc every
time the wave-lenath e changed

A word must be said regarding the an-
e set of this nature,

o be used with a

poise system having a
length o of approximately
working

to 200 mete
Bt w e dored \v.\\e'en"l‘h or
above it, and then cut down with a series
antenna ' tuning condenser. The oscillator
the’ 40-meter can then be
tuned to the d wave, coupled to the
soieota syetems ond the Taer cireut funed
e equal to_three t
umw circuit

transmitter
d

harmonic,
and the results obtained are, more often than
not, very surprising.
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ATWATER KENT
RADIO

“It is remarkable that anything so small can
be so powerful. It’s like hiding the Boston
Symphony Orchestra in one of the upper
drawers of my desk.” —WALLACE IRWIN

The famous author of “The Japan-
ese Schoolboy” and “The Golden
Bed” might be expected to impale a
whole set of facts with one unerring
phrase. This he has done in writing
to us about his Model 20 Compact.
And note what else he says:

1 approach a radio set much as I ap-
proach an aatomobile. I don’t know
‘what goes on inside, or why. Tonly know
that if you turn something on, something
is supposed to happen.

“For that reason I am an ideal Atwater
Kent addict. 1 don’t even have ta tun it
on. My oldest boy, aged 8, does that for
me, and produces such music as T am sure
Beethoven at the age of 8 never even dared
to tackle.”

So simple that even a child’s
fingers are sufficient. So small and
so beautiful that it Jelongs—never
intrudes—in any room, in any home.
Yet a full-powered, robust, complete
= . ® five-tube set that meets all your de-
I the home of WALLACE IawiN is the Atwater Kent Model 20 Compact and Model H Radio Speaker  mands in performance. That is the

FIERhG Ay K Rl Arta e S Model 20 Compact, as s0 many per-
Ty day cvening axq):x; o'clock (Eastern Standard sons who could buy any radio set
Réckic weri, Time) through staions —
and in Canada. v - P have found out.
R T Wit for illustrated bookle wlling the story of
Sugite fvater o
ﬂ Bt ATWATER KINT MANUFACTURING CO,
M S5 foy Badio Soeaker A, Arwater Kent, President
o sl Sl eanickon Ave.  « . Puuav A
Mot 20 Compact, 550 "Ghicago it W £ Bk L
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% blow out Radio-
trons ifleft hooked to set
While eharging

disturb radiore-
ceptionin neighborhood
1t is complete—

P S G
auto batceries, or 2496
ot "B Satieries fn

Especially adaptable to
permanent installation
o cabinct with switeh

Five ampere size $2800
CEast of Rockies)

Merchandise Department

>
an overnight

charge fora dune/

T elips for your batiery and a plog for
your house current—that’s all. And the
steady, quiet Tungar charges your bat-
teries overmght.

Just about a dime's worth of cun’em and
two minutes of work. So sim

It's the no-fuss, easy-to-use charger—
for all batteries.

Bridgeport, Connocticut

GENERAL ELECTRIC

Tungar—a
o TR domeraa ook tor i on e ame pik

TWO-YEAR Written Guarantee by

rage Battery Pioncer for 28 Years.
" 5o delays—ito 9ric

send No Mon

SRR Tandle.Wing binding pasts
Wil operate:the average 5
to four flours daily for a month to six weel
EPOSIT or Advance Payment Required
Simply order—sad we Wil shlp by express and you can exc

100 AMP. RADIO BATTERY
6 Volt Rubber Case
Shipped awm o ot o o ,»;a Sements

wal 100 am; Rav\)n Slm’\ e Bater,
tual 100 5o Batiery

hnnsxlllv Duil of prest materials by real battery ul
oreSalia Rupfer” Compariment “ases—not # suood (non
feaicable)—will outlast the battery itself, Lead coated

b radio set from three
.

. and ou
e bt at Yo Ceprésk iee o your hearts sontent.
ek v Tt 4 the Bk ot e iy (e

e to et it rdr_asioet 30 oo run 0 rhk

THOMAS BATTERY CORP. 511 West 50 5, New Yo 1Y,
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There are a good many amateur operators
using a third harmonic transmission system
at the presat time, and they are more thy
st They fae fut ies i to o
L e, somewhere j
low its fundamental
system of the t
ion of a_ two-
simpler than if two antenuas are erected.

S

the latter part of this discussion we
hm e bonaere e SOt bR
ticularly. Here, let us say a word in favor
of it If you hud 1t impossible, for some

reasan or ‘other, fo construct a twa-w
ype mmlmmd o ail
means put the one e
fickers o il fnd (at f hes Trany of
the advantages of 40, and most of those of
DX auite

I mmmum o 8 e o ke,
W power, with the set tuned 10
mm:b\htrv mmcc 76 and 84 meters. This

band is all to be slighted when only
ot thw it ar no d\.mu-me system is
10 be employed; entioned above
Sthtaciory o operate
ot the bighess mave band and the 40- meer
band. In this way we can do tl the tyve of
Work that ‘we most desire, and do X con-
sistently, There is no need to close down
during quict hours, because, we can then
over to 40- meters and work DX to
S
Let's hear some more from the boys who
are working two-wave transmitters of this
nature, We are sure that the work involved
in_constructing a_transmitter
will be amply repaid by the results obtained.

CALLS HEARD
NCE WOLF, JR—3ABI

& Sexp, b,
(R, (B, Sl Spe, Sags, '(Bew), (en):
8gi, Gy, o), st i), * Oaaly
e, Stmm, Sbot, G, i, (Behw), Sex
s, %lgz..w b ; i, 52 "odyl, " (oehi

ard goes out for

T. N. MONTGOMERY, SKERRIES, COUNTY
DUBLIN, ' IRELAND
Calls Heard on 40-Meter Band (Scptember 22
and 23, 1925)
TED STATES: laay, lam, lamf, Thvx
1ekp, Ing, Tona, Ley, Tor, 26x] 2k, Saal, 31, 3.

"BORTG RICO: 452, 4o

BRAZIL: jab, isp.

ARGENTINE! ch, 4ig.
MISCELLANEOUS: * obr, ind, 3ca, wi, wir.

Al ekt on ‘fwa tabes.
Will 'be gld to hr fm ani of above. Al crds
asled promptly.

LIVIO G. MOREIRA, RUA PAULA GOMES
& CURITYBA, SOUTH BRAZIL
During, 14, days in August; Taci, laha,
fagh, Tark, Taw To, - That, ICkp e, s, 1ol
Ish, 1, Txg ack, . 21
scth, 3eiy, 3, Lhe G2 der s N S, i
4ha, dtv. Sagn, Snj, Sva, Suk, Saul,
s, Shit, D,
SRGENTING: ot dbo, dimb, 1, feh.
BRAZIL: fab, lap, laq, mt.
RS

M sCELLANvous kdka, wey (phone), nfle,
wir, wiz, wan,

G6QB, 33 HAPRENDEN ROAD, WEST NOR-
00D, S. E 27, LONDON, 'ENGLAND
. laiu, Tale, lalu, lana, lang, larh,
. ibhs, b ek, Temms, Temi, 1in,
I vy Tha, Tht, Ty, Tyl T, et
2 s, 2apn, 20
2bui, 2caz, 2erp, eth,

b
= B, 2he,
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BUILD THE e‘d
C«a‘%‘(&) NE.’

Nothing likeit hasever been known before!

It is a Five Tube Tuned Radio Frequency Circuit
using a new and Highly Efficient system of pre-
venting oscillations.

Sensitivity, Selectivity and Tone Quality—

combined to give results
never before obtainable!

Build it Yourself with Camfield Parts

at half the cost of a good five tube Receiving Set! The following Camfield
Paxrts are essential for use in the Duodyne Circuit:

I Type 22K Camfield Duoformer Kit. ... ........ce.un. $10.00
3 Type 886 Camfield Straight Line Variable Condensers, each$6.00
5 Type |1 Camfield Bull Dog Grip Sockets, each. ......... $ .65

Write Direct to the Home Office for
Complete FREE Descriptive Literature

telling all about the Duodyne
Circuit and Camfield Parts, giv-
ing us the name of your radio
dealer.

DEALERS: Our Sales

Policies
protect your profit and those
of your jobber. Write us on
your business letterhead for
complete information about the
Duodyne Circuit, Camfield
Parts and Dealers' Prices, giv-

Rear Pauel View, Showing Posiion of Parts and Wiring o e e A
CAMFIELD RADIO MANUFACTURING CO.
Home Office Branch Office

829 Harrison Street, Oakland, Calif. 1268 West 115th Street, Cleveland, Ohio
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Distortionless
Amplification

QIn impedance coupled Amplifiers (which
evenly amplify all the notes in the musical
scale) as well as in most of the latest develop-
ments in audio amplification, fixed condensers
and grid leaks are essential clements of the
hook-up.

q Unless the accuracy and reliability of these
parts is above question, the results from the
unit will prove disappointing.

@ The set-builder who uses Dublier By-Pass
Condensers and the silent Dubilier Metaleak
in constructing this unit, works with the as-
surance that comes from the use of parts
whose performance has been tested and guar-
anteed by the best known manufacturer of
condensers in the world.

Dubilier

CONDENSER AND RADIO CORPORATION

JUST THE BOOK YOU WANTED
“RadioNews”

AMATEUR'S HANDBOOK
Volume No. 1 (Fourth Printing)

Chock, full of ralo constructive and ingiructive artices from

i B

B Ente Sou sec a Gollak ok Bod the Book il be fotwardsd
% you postpai

2 EXPERIMF.NTER PUBLISHING CO., Inc.
Price §1.00 53 Park Place, New York
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2lu, 2we, 2xaf, 3bpm, 3ca, oo, 3fa, Iw, 3z, Ixu,

45, A1l Alv, don, drly drm, dtr, 4tv, vl
. Sn, St Gbij, Savl, Sbi, Sbon, Sbrk, Sbru.
Sdon, %eg, P Eal By wat ek, 9xn,
el ci€d, caio, bira'wap, wag, o
5, 2220, 22xa, zdas, wav, wkh.

Ohartes W. Hof, 3
SCCW on 40 meters, and will ahawer all
srompl

N. ¥,
station
OSLs

Tracme Interference to

: (Continued from page 1286)

power wires and by them are radiated out
and arc then picked up by radio recciving
Sets, The noise thus produced in 2 radio set
Tmay. come from a disturbance which has
traveled several miles along the electric pow-
er wires.
REMEDIES FOR LOCAL INTERFERENCE
£One sémedy for such types of nterfer.

is to eliminate the spark. This is pos-
Sible if the spark is an slectrical leak and not
necessary to the operation of the machine in
which it occurs. Many very useful elec-
{rical machines, however, depend. for_their
operatian on the maling and breaking of clec
trical_circuits they are carrying cur-
rent and whenever this bapoens 2 spar
produced, e to eliminate these
Toachines, 50 that 1 is necessary fo make the
spark of such nature o so to arrange the
circuits that the radio_frequency e is
reduced or brevented from radiatin

“To prevent the radio frequency S eurrent
produced by a spark from getting onto the
Tines connecting the sparking apparatus some
form of filter circuit is necessary, A con-
denser arad, more or less) con-
néoted acros the sparking points will short-
circuit a considerable amount of the radio
frequency current, or a condenser connected

cach side of the linc in addition to the con
densers_connected to grot

flter, circuit which should prevent frequen-
cies in the broadcast range from getting on
the_line. A lu;zh inductance (choke_coil)
or high resistance connected in each side of
the line changes the characterstics of the
circuit so s to reduce the amount of power
radiated. If such a Ellcr cxrc\m is not ef-
fective or is impracticable, the apparatus

metal sheet or wire screen which is thor-
oughly grounded.  The screen Shouldcom-

pletely surround the apparatus. This. may
Pe Giicult, _ For example, in shielding the
igaition system of a gasoline. engine the spark
coils and all wires and other parts of
system must be enclosed i metal stMs
and these must be very well gro

“When any connections are madc to the
power ine, in order to avoid fire and per-
only apparatus that is care-

company should be consulted before making
the installation Additions to the power
ines should be made only by qualified per-

TRACING THE SOURCE OF TROUBLE

“The first thing to do in tracing the source
of trouble is to make sure that it is not in
the receiving set itself. The next thing is
to open the At switch at the house me-
tery it the interfering noise is til heard in

e radio set, the source nown to
e oot b Ty T e Teante
to report the situation to_the electric power
company, Maty of the companies have ap-
paratus for the purpose_o! lowing _un
Somplaints of this Jind, Usually a sensitive
receiving set with a coil antenna is used to
determine the direction from which the inter-
ference noise comes, and this outfit is taken
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This Speaker
has the

NEW
VOICE!

Super C, $30

HE small diaphragm commonly used repro-
duces the middle and upper notes of the musi-
cal scale well enough, but it leaves much to be
desired from the middle down. Verify this

yourself. Listen to almost any speaker and you will
be amazed at the muffled sound of the middle and

* lower registers of voice and instrument.
The Bristol Speaker is equipped with that latest
ew 8 quipp
The N discovery in tone reproduction, the SUPER-UNIT.
SUPER This unit contains an unusually large diaphragm
UNIT which brings in the full range of tones from deep

bass to high treble.

The rumble of the tympani, the roll of the snare
drum, the low tones of the viols, tuba, organ, saxo-
phone and voice—notes you've never before heard
in radio—notes which are even more vital in repro-
duced music than in an actual concert—are clearly
and naturally audible.

The cabinet is highly polished mahogany, 17 x 10
x 104 inches in size, with long, freely vibrating sound
chamber. The price is $30. Ask your dealer for a
demonstration, and at the same time

Send for Free Booklet

entitled, “How to Select Your Loud Speaker.” Tt
tells how to look for and find tone quality in a speaker.

BRISTOL SPEAKER

(AUDIOPHONE)
THE BRISTOL COMPANY, Rapio Div. S, WATERBURY, CONN.

For 36 years makers of the highly sensitive and accurate Bristol’s Recording Instruments




1334

The World’s Largest Ex-
clusive Radio Mail Order
House Will Send You This
‘Wonderful Book FREE

1926 Catalog of Everything
New in RADIO at a Big Saving

64 ill 1 h d

of radio sets, semi-finished
stisend el e Rl slyles. sizes and approved circuits at attrac-
tive prices. Beautiful models of the very latest designs and types.
Elaborate console models with loud speakers built right into cabinets
of genuine mahogany and walnut. All Sets Guaranteed. Coast to
coast receiving range. Catalog also contains everything in radio
supplies, including batteries, chargers, loud speakers, transformers,
condensers, rheostats and any other parts you may want for improv-
ing your set or building a new one.

You must have our catalog no matter what set or kit you want.
Complele and includes all popular sets.

Our semi-finished sets come with all parts mounted on the panel and baseboard,
ready for wiring.

Our line is

@ from a ons tubs to an sight tubo
ata—

No matter what you want in radic—anyt
it h hi

it e

A Complete Manual of
Radio. You Cannot
Afford To Be Without
This Book. It’s FREE.

mon.
fully refunded.
REMEMBER. WE ARE THELARGEST EXCLUSIVE RADIO MAIL

ORDER DEALERS IN THE WORLD AND CARRY THE BEST
EUERVTRING TN RADIO. SEND FOR OUR CATALOG TODAYL

RANDOLPH RADIO-CORPOMT]!ON
Dept. 258 Chicago, ilinols

159 N. Union Ave.

Eem

o
Burgtar Alarm and &

247 Park Av
New York, N. Y.

Pictures by Radio With the

PHOTOTRON

New, Seasitive, and Pr
Meal Fhote Etsetrie Tohe
Movies- Wire—

Build the Radio Broadcast

UNIVERSAL

Four Tube Receiver
ENDORSED 1, i Bosiser e b o e

sl tho 1t e sisives "

E“'."PL“E KIT 357

WAITE 2,5 o o
RADIO PARTS CO., LABS

5 South Austin Boslevard . Oak P

Pt
for_ Radio.

Pictures
Cont

i ‘Apparatus—C

arinen
o
050

red pats ine
el i

An interesting booklet on the remarkeble
PHOTOTRON sours for the writing.
PHOTION ELECTRIC CORFORATION
Cochran Ave,
e e

1.

L

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co,, 53 Park Place, N. Y. C.
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from, place o place unil he source is found

The location of such sources is oftes

difficult aMl bafiling undertaking.

ble sometimes comes from a 5p

o ato and, o between a

D wires, of 1 iy e that the wice 48

touching some object

wire, Such a spark di

Toss of power to the operating company and

a potential soutce of serious ouble

i ous the company s prob iy mote
i fding and liminacing this type

inferested §

sparks which are too smal
ticed may cause serious nterference o radio
seRptin
e D.C. motors are in operation near
e R el
nes caused, especially when th
the motor are sparkin The sparking
should be reduced as much as possible
cleaning the commutator and . setingthe
oushes properly, * The Femaiing interici=
ence is sometimes overcome by placing two
Condensers (sbout 2 microfarads each) in
0ss the power supply line and con
i e ucnoit s whd wo
system.
“Anather source of interference is th
singing machine used in,rural teléphone ex-
nges.  Telephone engineers cay reduce or
Slimiate ntesfereice by comcchag a. Hlier
between the machine and the ringing key
“Many cases of radio et erence B
cen catised by clectrical precipitators which
are used o prevent smoke and noxious fumes
or material from leaving the chimney.
precipitator _operates tabiishing. inside
ighly charged clectic. feld
of such a mature and directon that paricies
nd driven

agai
itators cause interf
the high voltage used in their operation is ob-
1 a rectifier which produces
sparks and generates radio frequency alter-
nating current as the direct current
which the precipitators need. If the pre-
i d and arranged that

apparatus, including all

metal,building there is_ usually

But if the rectifier

chimney, the. wire which Joins

a good antenna whi

interference for 20 miles or m

ence from these precipitators c:

nated by placing a grounded wire screen en-

tirely around these wires and thoroughly

grounding the wire screen and the rectifier

If scrcening of the yarious parts s Jmyrac,
cable, damping resisances can be, ins

ot yatlons poiats wire line which will

Al R P L e G e

Station

WRNY

NEW YORK
258.5 Meters - 1160 kilocycles
is owned and operated by the
publishers of this magagine
Our Editors will talx to gou
several Limes every week-
See < your New ‘1 per
JSor details
TUNE IN ON
WRNY
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ALt l(lte

'Rudw Power Units
o .

Simple
Entirely Noiseless
Permanent

. 5
A v, I
ZEL rropucys coMPAS

Convert your present receiver into

A LIGHT SOCKET SET
with

Balkite Radio Power Units

c/{ck your Radio Z)ealer

Manufactured by FANSTEEL PRODUCTS COMPANY, Inc., North Chicago, Ulinois
Licensees in the United Kingdom:

i =




meded Ether Lanes

Tncrease your tuning range. Spread the broadcasting frequencies evenly over
the entire sweep of the dials. The new Benjamin Straight Line Frequency
Condensers give each slatmn a wlde. clear space for very easy tunmg. The
rotation is loss—
the accuracy of the workmanslup is excepuonal——r.he finish is dull silver.
In three sizes: .00025 Mid.; :00035 Mid. .0005 Mfd.

Benjamin Electric Mfg. Co.

347 W, 176 Street 120-128 5. Sangamon Street

Benjamin Cle-Ra-Tone Socketsstop tube noises by pre-

- Four sprin = the socket —
g e 0 e e S nvuion e hesres s
Tt mew i e S R Fone: Sockes are for e consriction and he Bghsttpe o inductancs
scandard UX and WX Tube possble. But p sngly and in

Patonted July 2, 19 Patents Pending

o spee,

FUl; GMNIGRAPH s ot an experiment. T

s T s o et Ul Chbr i R Schots.
THE DMNIGRAPH WFG. CO., 15'HUDSON STREET, NEW YORK CITY
You own a Ra

io Phone set and dow't know the code—yor are missing most of the fun

NO MORE LOOSE CONNEGTIONS|
X-L PUSH POST

binding ot that reails doee el

o 2ot et eentes

Pt 1t downinert o canmat v

i Sihration. No eiseving o

Write Today For Our
64 Page Catalog of
RADIO BARGAINS

RANDOLPH RADIO CORP.
159 N. UNION AV. Dept. 2 CHICAGO, ILL.

hearing o Wirss
Fursithea nieaciively " piaied wio
solieing 1t a0 pecmay” Harkines
prive 13 o
X URAbTo CABORATORIES
2023 Linesln Avere ©

Tnsure your copy reaching you each month. Subscribe to Radio News—$2.50 a year.
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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circuits connected across the spark gap of
the rectifier will assist by absorbing' the ra-
dio lrcqummy pm\tr."

“lnterference
sy

(Continued from page 1

Dan climbed

the next night to prove i
up on the roof and howled,

“Look,” he wailed. “Just look!"

We looke It was a pretty sight, the
two wires stretched neatly between two
\muxlcn masts, fifteen 'es( above the roof.
’s the trouble?” I inquired weakly.
of I Just look at the rocf‘ Man,

hat seemed to explain it. If you have
a tin roof under your aerial, you get static—
rolls and rolls of
So we moved it—the aerial, T mean, not
the roof. T almost broke my neck, I skinned
knees, 1 accumulated several holes in
prominent parts of my trousers. We moved
the antenna until it swang over nothing but
apartment -excuse for a back yard.
"Then we went imsile t0_hear
The set oscillated as g,.vmmonh 25 be-
Chat is, it made as much n
pronounced D.u\ gravely.

e o it were in
house locality, with
a grocery store, butcher shop, delicatessen
and other minor_places of business in the
ncightorbood.  The neasest garage was
seven blocks A street car line passed

ocks rom the Jouse

peeked into private in
the neighborhood. looking. Tor. 4 battery
charger of the vibrator type. He did not
find any.

He came back, looked at the set and
growled. He made funny faces at it.
removed all the tubes, cussed them  indi-
vidually, and put them back. But he re-
monstrated when 1 suggested dropping an
axe into its gizzard.

“I'll get Hank Riggles,” he decided. “Hank

on interference, He built a
super-het last month.”

a that interference was the
trouble. The fact that there were no power
lines of consequence, or any leaky trans-
formers in the neighborhood, did not in.
fluence his judgm “In_fact” he told
et e ok e
fofmer. Tt comes from a generator.”
didu't say where the generator
he was getting it down 1o a fine
He pert who could
iy the noise what caused

He brought ovet a static-climinator, and
hooked it in between ¢
tenna. - Tt
of the interference.

the dials, we caught faint echoes of
alien sounds between the crashes of “inter-
ference.” But it was not encouraging,

yhhe ext day Hanle showed up with a
crossed with wires. By attaching the an-
ten w t voints, Hank man-

lly

with me the matter of putting the set through
the_meat chopper.

“T've put up with you maniacs for over 2
ared the wife, *Another evening
oF Ui s T h good srounds for
divorce that it would be a shame to. pass s w
the chance, Why dont Jou et the
who sold S to.tell you the trouble "

Hank snifed.

“He only sold the set. Tt takes an expert
to climinate injerference.  That wouldu'; do
any good.” He smiled encouragingly. “I'll
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KARAS Parts Are Intended ‘Only for
the Few Who Demand Finest
Quality and Workmanship

T takes many manufacturers to supply the tre-

mendous demand for condensers and trans-

formers in this vast radio market of ours. If all
home set builders were ready to pay the price which
real quality commands, a big proportion of them
would necessarily be disappointed—the Karas
factory could not begin to take

Buy” is far greater than we first imagined. Our
production has been greatly increased to provide for
the growing numbers who demand Karas parts and

will accept nothing else.
In many places, good dealers who wanted a stock
of Karas products could not be supplied.
e still unable to find them in

care of all. Karas parts are de-
signed and built for the select few
—you builders who want the ut-
most in quality, in quiet operation,
in appearance. You who take
prideinyour workmanship—whose
sets have that “professional” ap-
pearance which is the envy of all
your radio friends.

Just as water quickly finds its

densers are

mended by

Karas Harmonik Transformers
and Karas Orthometric Con-

highly
the
technical staff for all of the

circuits they design.

your local stores, tell your dealer
that We are now able to take care

quickest possible time, we will be
glad to send them to you direct,
However you buy Karas Har-
‘monik Transformers or Orthome-
tric Condensers, you do not run
the least risk of their not perform-

Radio News

Both pro-

level, so did Karas Harmonik ing up to your highest expecta-
Transformers and rthometric ducts are specified for use in tions. If there is the slightest
Condensers quickly find the ex- the Automatic Double Range cause for disappointment during

clusive market for which they were
intended.

The most skillful radio set
builders the country over, dis-

Receiver described in this issue,

a thirty days’ test, you are invited
to return the parts to the dealer
from whom you bought them, or
to us if you buy direct. Your
money will be promptly refunded

covered Karas Trans-
formers soon after they were
placed on the market in 1924. When Karas Ortho-
metric Condensers appeared a year later they were
snapped up far too quickly for our own comfort.
Perhaps it was because they were the first to meet
the demand for a Straight Frequency Line tuning
instrument, More likely it was because of the

T TRANSFORMER %)
Al Stage Ratio

THE KARAS HARMONIK “ALL STAGE” RATIO AUDIO
EQUENCY TRANSFORMER
Price m.a shnnped direct where dealers cannot supply, cost plus

‘Our 30-day
Gntos spplics, wherever and however purchased.

enviable reputation created the year before by Karas
Harmonik Transformers. At any rate, it was months
Defore we could fully supply the insistent, clamorous
demand that came to us from all s

‘We begin to think now that (he number of set
builders who want the very “‘Best that Money Can

without question or quibble.

23 plate, .0005
17 plate, .00037
11 plate, .00025
3 e 0000972 Med, 630

Md., §7.00

THE KARAS ORTHOMETRIC (STRAIGHT FREQUENCY
LINE) CONDENSER

age. O send cash msh “order and we prepay parcel pos. 30ay
Money Back Guarant

Karas radio parts are the pride of an organization
that has been making precision electrical apparatus
for more than thirty years. We believe we are
making the finest transformers and condensers
possible to produce and we are glad to back them up
with this, the strongest guarantee we know how to
write.

KARAS EL]LCTRIC COMPANY

DFF[CE 1023 ASSOCIATION BLDG‘,
HICAGO, ILLINOIS
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Lig htning )

Arresters

LIGHTNING
JUR No. 602 Lightning Arrester Switch is  ARRESTER
universally recognized as the only device on
the market whic] on one base all those

W\

LIGHTNING
ARRESTER

Vacuum Tube Type

functions cssentiel for man jmum protection.

meets not only the requirements but also
the additional recommendations of the National
Electric Code.
Our No. 606 Vacuum Tube Lightning Arrester
Tess capensive but it meets il the Scrual ro-
quirements of the National Electri
Both are Approved by the Underwriters’
Laboratories.

Seo our Radio Catalog at your Doaler,
It he hasn' his copy, wo have one for hi

No 606 Price $1.50

.

The Barkelew Electric Mfg., Co.
Middletown, Ohio, U.S.A.
mICaco. 15 8. Clintan SAN FRANCISCO. 75 Fremont 8t.

s
PENYS 505 ANANGSC 5 Podro
BINNENPOLIS: T017 Famber B, TORONTO. 50 Hlogs 8" o0 2

Tinor
SENTTLE 61 siath 416 81 " MONTHNAL, B8 B i) 1. W.

Nu. 602 Price $2.50

NEW YORI. 157 Chambers St.
BOSTONL dedtond By

‘S ide.
AR R

Hear

Europe
with the

Universal Plio-6

A new broadcast receiver representing the
highest type of efficiency obtainable in point
of extreme range, tremendous audibility
and remarkable selectivity.

35 Meters t0 3600 Meters

No Batteries
are required even
to operate the
powerful receiver
pictured above, if
you use the new
laboratory type

Model A
Power Unit

Parts or Completely Constructed
Write for information today
NORDEN-HAUCK, Inc.
Engineers
1617 Chestnut Street, Philadelphia, Pa.

AmazmgllemedofnadeREE BUILDING A SET?

oy must lvro shonstats of correct ohmage.
KL

TO THE RADIO DEALER

Thousands of deafers scll Raoto News over the counter because huyers come ba ck

each month for the new issue. nakes thein steady callers. Are you selling
Jioa castonfety k Kentorencron wdareos
DEPT. N. 5.,

Experimenter Publiching Company, 53 Park Place, New York City.

Radio News for March, 1926

[ brit, Jack Feddles over, tomorrow might,
n xpert. He'll find the trouble in

to Bill's house, and Bill
pinochle decl e won
off the game.

went' over
bxoufvhx =0

mind

Muterference:

e

“The_trouble with the set comes from
outside,” we finally decided. “Maybe some
bird is using a massage vibrator in one of
the apartments, W'l find it tomorow.’

You bet we will " agreed Hank.
Feddles can locate a fealk a mile away
wait and

ank met me at the office with Jack.
fad an apparatus for Jocat
with him.~ A wire affair, wit
e e L
on your ears, and it led you directly to the
cause of the noise
He started wearin
the apartment.

i
-

us queerly, but, with the aid of intent dig-
nity, we escaped arrest.,
circled around the street, slowly,
tently, and then smiled.

aid
We followed him on tiptoe, eagerly
e i
i

We

t for several blocks
After we had gone abou 5 rile, 1 remem:
bered that it was past dinner time. L fel
it in my
iBose you contiue,”
Tm not home soon, the
Worried.

“That’

1 suggested. “Tf
ittle wife will be
understand how it is.”

a wood idea’” agreed Hanke, “Til
you. Jack can report after he has
located the trouble. Hurry up, Jack. Well
wait for you at the house.”

at the door. The ex-
sing. In fact, she
actually grinned at me
0 fate,” I said.
“So's dinner,” she answered. “I've been

Tistening to the radio.”

lear, swinging strains of dance music
floated 'to our ears from the inner room,
and undisturbed by moise of any

“What has happened?” T demanded. “Who
bas been monkeying with the

“Good old Jack!” enthused ek 1 e
he'd find the trouble!”

The wife laughed at us both,

“There was a screw loose in the dia-
phragm,” she stated, “that probably came
out whe as shipped. That made all the
noise_in, the loud speaker, There wasn't
aoything wrong wih the set—or any inter-
ference, It you had a set of head phones
o would Rave discovered that  the. frsi
and T ex-

S5 G o ke ok
claimed. “How do you know* that?”

“Ob,” she answered, “the man from the
gtore came aut this afternoon and fixed it.
He told me ll al

Just then th L el et
It was Jack Feddles
“I've Tound the trouble,” he cried, “down

here at the car The car barns were
three miles away.

“They have a big generator here, and T
think the brushes are worn,” continucd Jack

on as they fix that your troubles will

be_over.”
e best T could do was say
Why spoil his fun?

“Thanls.”

“Anyway,” said Bill, as he twisted the
dials, trying to get Denver at an hour when
it was off the air, “we'd have found the

trouble ‘ourselves if it hadn’t been for in-
terference!”

agreed Hmu “Who would look
for it in a loud s £
She only

Sahs neets

The Missis
smiled.
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Years of experience
are behind this radio battery

Twenty years ago, when the autor
miotive industry was in its infancy,
Prest-O-Lite gave the motor-car its
first dependable eyes. Today Prest-
O-Lite Batteries, for radioand motor-
cars, are sold by millions in all parts
of the world, and there is always a
Prest-O-Lite or radio dealer service
station within a few steps of your
ome.

Prest-O-Lite Radio Batteries were
especially designed for radio in the
world’s largest electro-chemical lab-
oratories, In engineering, materials
and workmanship nobody offers more
than Prest-O-Lite. Prest-O-LiteStor-
age Batteries deliver their rated am-
pere-hour capacity at full power,
thus lengthening the time between
recharging and assuring you good,
clear reception.

The name Prest-O-Lite has ‘al-
ways represented a product of high-
est grade, and a manufacturer with
twenty years' successful manufac-
turing experience has a dollarsand-
cents value to you. It isa guarantee
that your money will be wisely
expended.

Prest-O-Lite Batteries are attrac-
tively priced from $4.75 up. It is
1o longer necessary to take a chance
on batteries of unknown make.

THE PREST-O-LITE CO., Inc.
INDIANAPOLIS, IND.
New York San Francisco
In Casdas PrestO-Lice Company of Canada, L
“Toroato, Ontacio

Send for free booklet
“What evry ouner f  vadio shoud ko
about storage batterics s a ittle booklet which
every radio fan wil find interesting and helpfid.
Itiscrammed full f hints that will bring sur-
prising. radio results—and save you money.
It's yours for the asking—without obligation.

Designed especially for radio

oﬁu%t O-@te
STORAGE BATTERIES FOR ﬁ
MOTOR-CARS AND RADIO
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Beautifully finished in
‘mahogany.

Dimensions 30-in x 8 x 7 in.

\‘\Se“fi, ) Bl

Two-In-One
One Alone

If your set needs a “booster”, if it needs
a loop, or both—if it isn’t built for use
with an antenna and you want to use it
with one—in fact

AERO-LOUOY

is just what you need—it does the thing you
want it to do—thoroughly.

Get the facts. A 12-page booklet, illustrated,
and showing the many uses of this wonderful
{loop-within-s-ioap.” will be sent to you fre,
on request. It will tell you aehy Amq.unp
T e e w e

Better yet—go to your dealer—ask him to ex-
plain and demonstrate. Buy your Aero-Loop
from him toda: e hasn'c stocked them
yet, we wil sHip direct to yov, express pre-

n receipt of price—be sure to state the
type of set you operate. Give us your dealer's
name.

SCOTT SALES COMPANY
National Distributors
s "A“,',"giti‘sf”c.m’ ‘

e w.m....- Hlcrical Producs o,
ta Ana, Califoraia.

ttern 107

e

Test Your TUBES

AT HOME

94 Poor reception may be the
result of one bad tube in your
set. Do you know the condi-
tion of your tubes?

g By using a JEWELL
JUNIOR TUBE-CHECKER
—at home — you will always
know whether your tubes are
weak and just when to replace
them.

G Send for our circular No.

Jewell Electrical Instrument Co.
1650 Walnut - - - Chicago
6 years making good instruments

@

$2.50 a year. Experimenter Publishing Co,, 53 Park Place, N. Y. C.

[ Tnsure your copy reaching you each month. Subscribe to Radio News—
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How Airplane
Telephones are Shlelded

(Contined from page 1277

the super-heterodyne is extremely sensitiv
disturbances, it is practically
necessary to have radio-ignition-shielding on
tors of airplanes in which this set
is installed.” The illustrations in this article
indicate, in a lucid manner, the arrangement
and operation of this jgnition shielding sys-
tem. While this method is not perfect, it
seems to offer the best arrangement yet de-
vised for suppressing airplane motor noises.
THE STANDARD AIRPLANE SET

adio receiving set adopted, for use

on airplanes b States Air
ice employs a_conventional super-heterodyne
circuit; the outfit, including a filament bat-
tery, weighing about tweniy pounds. The
Ives itself into two separate
en vacuum_tubes with_ accom-
panying transformers, etc.. mounted i the
fuselage; and the tuning unit,
e
to the operator. The tuming unit contains
the_oscillator, as wel condenser for
tuning the grid element of this vacuum tube,

b

ent wave-lengths. The third control on this
tuner is a filament theostat.
seven vacuum tubes employed in this
receiyer ate known as type VT
quarter of an amper and
Trom 45 to 60 valts for the plate t!emenh
The functions of these vacum tubes, when
analyzed, are as_follows: Oscillating tube
in the tining unit, first detector, three clec
tubes for intermediate radio frequen-
e dmcmr and two stages of

usitivity and selectivity of
and in the system for
screening :xlrzuwus noises from the re-
ceiving

i Shon Wavg Work

(Continued from page 1271)

States, and signals were first exchanged with

America_through 1ABS and 1PL a ld 49U
The U. S. A. is audible from 2100 G.

Eaﬁunum D e

Nova Scatia ranidly followed, and Major
Borrett, CIDD, and CIAR
well, usually at dawn.
cdiion, 3000 miles up the Amazon, was

intercepted many tim

‘The only’ Russian on the aic was 1FL,
who is at Novogorod

Aerial radiation on 100 watts was 9 amps
Reducing power tests were then tried will
5MO, 2LZ and 2NM, all of whom could
read me R3 when I was using an npat of
20 watts. intereting to note that while
G e
using 2 directly-coupled Saerial circuit, the
main stations only 8 quarter of a mile away
(short- and _long-ware s running
parallel) experienced no interfereace. while
using a 3-valve direct-coupled receier and
Tistening to the majority of the BBC

le were éxcep-
e its_power,
so strang or consistently.
6 meters, was very useful for
calibrating our short-wave receiver.
“WHERE IS MESOPOTAMIA?"
The situation has its humorous side, par-
ticularly view of the fact that in giving
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A New Conception ¢ tj‘ of Radio

A
New Kind of Receiver
No Dials -No Panel

\ '$135

Waat of the Rocky Mus.
In'Beauttil Console M

Duco finished, two-toned mahogany

Designed by R. E. Lecault B E.,
Chief Engineer of Company,
and formerly Radio nmmh Engi
neer with the French Signal Corps

Research Laboratorics.
To, proteet the puble, Mr. Lo
s pers monogram _sea

E. 1 s yﬂ'vu‘d onthe
all genuine
el 1Y

foni as these seals sermain umbroken:

@5

tra Simplicity ~
Gastefirlly Unobtrusive

This new kind of radio-musical instrument marks the mastery of
tedhuiicilivies to tic naint Wheae the whole arae ot b i
are literally at your instant command.

The Ultradyne, Model L%, supplants
the usual “laboratory machi

new artistic
Makes the entranice of radlo fato the
well-appointed  home _unobtrusive,
inconspicuous. represents the
triumph of art over mere mechanics.

The Ultradyne Model L3, fulfills
everything that the critically-minded
have demanded of radio.
wait any longer, why deny yourself
the infinite treasures of radio? The
ideal has at last been attained!

The L]lrxdyne Receiver is worthy Skepticism will vanish if you wil
of the place of honor in luxurious let your local dealer demonstrate this
homes. new modern radio receiver.

Illustrated yolder on request.
PHENIX RADIO CORPORATION, 114 EAST 25t ST., NEW YORK

- ULTRADYNE

MODEL L-3
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12-Cell-24-Volt
Storage ‘B”Battery e

Positively given Free with cach | MEfiiii i
urchase of a WORLD “A” ;‘ e ekt and

atation Eauippedwith
sl plect

power that s cloar
pure and qui cd and Approved
by Leading Authorities.

Radiocast Station

WSBC

Set your Radio Diale at 210

0

A, M., with intensely

Interoating brorams foryoor
approval and enjoyme

World Batteries for Radio

‘WORLD BATTERY COMPANY
w;' §.Wabash Ave,, Dept. 10, Chicago /

FIXED
CONDENSERS

have won an enviable

Reputation

among the foremost radio experts -
~ ﬂlercs a reason

. L T., Yale, Radio News, Popu-

XTested and aperoved
Used by over 200 of America’s

Also manufacturers of Grid Leaks,
Resistors, Resistoformers and Rhcostat

AEROVOX 'WIRELESS CORPORATION

Ghicaao offcs: 53 W. Jackson_ Bauiovard

493 Broome Street, New York

11926 CATALOG
JUST OUT!

| SEND FOR YOUR COPY

(RANDOLPH RADIO CORP.
159 N. UNION AV. Dept. 2 CHICAGO, ILL.

1

CONDENSERS
For Real Radio Reception
e for Literature
HEATH R‘\Dl!) & BLECTRIC MG CO,

¢ St., Newark,
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my QRA it never seemed to strike the aver-
age “exp#imenter. that Mosul was in the
East, especially as its_commercial call-sign
began with a “G.” The first gentleman %
poinit out to me my obscurity was a well-
known Swede_(whose call-sign shall not be
disclosed). The log read

Swede: QR.

I: QRA MOSUL 'TRAQ.

Swele: Where is ‘IR AQ?

1: MESOPOTAMIA, O.

Sivede: Where 1 ME MIA

with motor humming and wondering
what on earth to say on the spur of the mo-
DAD (think-
ing lm seisst know of the Thousand and One
Nights)

Sk (after a pause): WHERE IS
THA
I (in despair): Up the PERSIAN
GULF.
s\\ede: R TKS FB (Fine Business) OK,
ere is another Jncident; it was 3 AM.
\\vlh e \\hcn a steady call came through
on T r md o she fingers on
the ku in England said GEOM UR VY

OK, etc,, and then the mmmz announce-
ment, “I am in bed, O.M.”

Thinking my co-optimist was in bed sick
I replied, “Not v 1T hope? "G, mo;
came the cheerful reply, “I've merely got

40 Non-Technical
Radio Articles

every, month for the beginner, the layman

and those who like
technical side,
SCIENCE & INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio, ariiles "of any wonradio’ magasine ¢
Plenty of *

radio from the non.

“How To Make 10" radio arti-
it solely for this feature.

List of Radio Articles
Avpearmzin the March
of

Iss
“Science and Invention™

The Radio Comstrucior—How to Build, 3
FourTube Tuned K. P, Set Re-

. P. Peck, Assoc. L R. E.

A Novl Redi Cabines
By Dr. Ernest Bade.

Latest Broadcast News.

Radio Oracle—Radio Questions Answered.

Radio Wrinkles.

relay and the transmitter is downstairs.”
Such are the ways of the enthusiast.
23METER WAVES EEFICIENT IN
DAYLIGHT
The great problem that awaits solution is,
on what wave can continuous day and night

communication on low powers be carried on
ver distances of three_thousand miles and
ver? As I have previously stated, 70, 80,

50 a0 100 metoss were all cqually”cficient
with darkness at either one end or the o
but with daylight completely in between, sig-
nals fade right out on this wave-band. Quite
light communication has been
established between Mosul and G2LZ in the
United Kingdom on 23 meters, but insuffi-
ient tme us elapsed to enable e to prov

this is completely successful for the
Sk ot the o ot
That it will be on a wave-band sighily

below 40 meters is my

perhaps before these words n pri
CHlorts. of the British experimenters
have proved it. When one comes to retr
hat would we have thought five

spe
years ago of securing direct nightly com-
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RADITORLLHMETIC

A batteries + B’ batteries
+ RECTIGON =
clear radio reception

Multiply distance byyadding a Rectricon

A SIMPLE solution for so big a resul!

Want band music? Try KDKA. Jazz?
Theatricals? Maybe you'll find it at WBZ,
KYW or KFKX. What your local stations
won’t provide can be obtained easily from
somewhere else.

Rectigon on the job both your “A” and «“B”
batteries can be kept fully alive to the greatest
possibilities of your set.

And it's easy as can be. Just snap on
the leads and turn on the current. There’s

How well you receive radio entertainment
depends upon the condition of your batteries
—and thal's up to you. With a Westinghouse

no muss or fuss; no acids; no chemicals, and
no noise. The Rectigon more than pays for
itself within a short time.

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY SOUTH BEND, INDIANA

cThe Westmghouse
Rectigon R

© 1928

w.2 &% co
No storage-battery
radio is complefe
without a
RECTIGON.
Westinghouse manu-

factures, also, a com-
plete line of Micarta
radio panels, Micarta
tubes and instruments.
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7] | musication between England and Mesopo-
tamia withWations whose aerials are scarcely
visible and whose power and equipment
could be installed in a telephone call-box?
|| | wHAT amERiCANS HAVE HEARD HIM?
I attach a list of the American stations
worked. ~ My heartiest thanks go out to
| | them i, as by dheir co-operation and el
] | @ ereat deal of useful data has been obtained.
| have satisfed mysl! by experiments
] | that wave-lengths of the order of 7
] | meters fottow the “Heavisiae” tayer. and are
| dtpuldenl upon the density of that medium
| regards range. Below 70 meters, the
waves appear to shoot off at a tangent, and
NAVY C 10 S H t d stations coming in the effective “reflected”
zone are in good communication.  Experi
mopEL C- uper-rieteroayne | | g oms bor

utc over thrcc (houmml miles by day on 23
2 i 1 meters, but C and D, who were situated in
The Highest Class Receiver inthe Wlt:rld meters but C and D, who were siuated n
bl 4 dred and fifteen handced miles, respectively,
\{)Vavel };ngth mnge2 g%eoo:e;e;:.;h removn le Coil Aegiand ffteen b

e ould greaily appreciats any o!b)c]m
tions from U, crimenters who fave

otal amplification almost 2,000,000 times. h.-(.m L of my calls (GHH, GHEI,

p
A high powered 10-tube Broadcast Receiver
No Batteries | capable of receiving over 3.000 miles under
favorable conditions, and having a degree of iy, Ak e oy, 1xc,
re required even X oLL o, M, o
G % selectivity far in advance of others. ILW, M\\ , 1P,

Toweeiul 10-tame | We believe the Navy Model C-10 represents final su- 1CRU
s periority over any receiver now being manufactured or

e e e

AMERICAN STATIONS HEARD AND
ORKED

2KKP, 21\\\' p
2GK, 2CB], 2BRC
BGI, 2WIK, 2ANM,

3

u_.,‘ﬁ.

V O 3 NU,
the new laboratory | Attractive illustrated literature gladly mailed upon I HRH e 4XF"§W
type request.  Write direct to TE, 40U, 47X, 475, 6CD, 6CSS, 6AR,

Model A NORDEN-HAUCK, INc. PPV, WX, WeG, KDKA, Tt sip
Power Unit ineers &

ngi
1617 Chestnut Street, Philadelphia, Penna. :
PR e Rt || ERGAToine '(;\n ally o the |
I{

Theatre
(Continued from page 1272)

questionably. Tt will not require a fight. Tt
is not opposed by the West Coast Theatres,

Th P rf ct Lou d s eaker nor do L belicve that there will be any seri-
e rerre P ot oppositon from showmen with the fore
sight and vision to look by the immedi-

YOUR PHONO‘ :RAPH R e i e e

L R il being conducted are the steps leading to

such’an alliance. Once it is _demonstrated

that r.ulxo can be used in conjunction with

IMIILLIONS have been spent perfecting its acoustic the motion picture successfully, and the
properties. Every inflection of tone is accurately et gade commercially practicable, there
reproduced. Use it! Slmply disconnect your present will be swift and certain co-operation. be-

honograph reproducer from the t , attach tween the two industrics.”
D CEEER ey n the course of the evening T found Mr,

Crom Racio thonogm B fudaptecin S Iate Hhen S8 1 ciie: 10 e ioncntiar difisment fcom tio
the loud speaking unit to the Adapter—that is all! average theatrical magnate. His conversa-
tion showed that he has not only been keep-
ing in close touch with radio improvements

e e Ml

RADIO-PHONOGRAPH ADAPTER tion picture. At present he is financing an

invention which he hopes will enable people

6 types fit any Phonograph to enter a theater at any time during the

Fatnonrob oadlibyme to Gl nasm i oy SRR S showing of the feature film, and pick up the
f eagiiyns: o abanig Rl TPak g i trend of the story. And he i interested in

WRITE FOR LITERATURE a plan for the control of broadcast wave-

lengths, so that programs may be received
on,specially tuned sely only,

CROSS GEAR & ENGINE COMPANY, Radio Division

3250 Bellevue Avenue Detroit, Mich. “By doing d, “interference
will ot only be eliminated fo a_ great exc
tent, but the programs will be rendered ex-

dus:\'tly for the theatres receiving the serv-
-— ice, and the attractions of the legitimate stage
will be brought to those who would, by rea-
son of location or circumstances, be unable
to attend a met r\‘mlu‘m theatre. It will
not represent mmywcmmn because a mrrv
dimension moving picture synchronized with
FReE ,nmcewfn,mfs,m R | s
But it will bring the presentation to_those
who are unable to view the original, and

the
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Easy to trace circuits with
a Belden Battery Cord

BELDEN Radm Battery Cord has five flexible rubber-covered
each identified by a separate
color marking. There is no danger of short-circuits between A and
B-batteries that are so costly in tubes.
Another thing! The Belden Radio Battery Cord takes the place of
the messy tangle of wires usually found between a radio set and the
batteries. It makes a neat, compact installation that greatly improves
the appearance of any set.

Tool for the Belden One burned out tube will pay for many Belden Radio Battery Cords.
Strlped Carton Why not get your cord, now?

Mail the Coupon
for Free Illustrated
Booklet
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because of unlimited scope of the camera,
will bring also to an audience the combina-

NATIONAL Tuning Units e B

It means!” be added, “greater entertain-
Include the Time Tested

the public. t is the purpose
ot mdmHksﬂmm\.ﬂum(nr educa-

% - . tional well as amusing or interesting—
National Browning-Drake Transformer, National | | i evenwally the radio snd mnmn‘,,.u’i.n
o will accomplish together that which s im-

Condenser and National possible for either to do o T co-op-

eration of the other.

Radlo Beats the Tlcker
(Continued /rom page 1763)

Velvet Vernier
Dial
No units have given greater
on

to the home ex-
And for these

had boen laughing at him ever since he
slaying around with “hat Kalin
R if he made this
et knbwn to them e tateing wodd neves

perimenter
reasons :

at the conclusion of the meal he and

1—sharper tuning

4 thiieed ot e e o1 roums o
2—superb tonal quality the attic. They had chosen the attic de-

Py liberately, “in arder to ha‘/k sufficient room

ivity io live n" as they put -which meant

; 2 7 having any number of [ncnds up to late sup-

e e et ot sia pers, amaiear boxing partics, and, above all

tion; a so that Alfred would hm n loor

NAL . . £, space unon Soich fad it et

uning Unit BDI-A, | S—new straight line wave NATIONAL for motors, inductances, and 3 seem:
gomprising the | length conden: ermitting | Tuning Unit BOZA, com ,,,Ln (‘ml]us collection of radio )unk of one
e’ Coi“and | spread of stations over 180° on [ B Fransformer ana | | Sort or another. They had take he
NATIONAL the dial. NATIONAL Condenser. old ml\c .md made it into ruoms 'm ‘hcn\-

Condenser

sel
Onge they reached it and had securely closed
es told his tale. At the con-

z S o e the door, Jame:
Get The Genuine—Insist on NATIONALS e e L
Tong, ]n\v s
NATIONAL COMPANY, Inc. ke e
v et boy, \u.(l‘urmm\y d]d make, self a fine
£ “course, the. whole point c
110 Brookline St. Cambridge, Mass. situation s to figure out sn§ p(w‘;v ‘il‘)
the money 50 you can get yourself ted up
to'this Kibm sylph, am T rig

m)])’ too right.”

in the garden give three yields a year with
radio, but, for Heaven's sake, dont drag
radio into this.”

s @ matter of fact radio is the only

way to help, Now, T have the germ of an
nd he mxmd very effectively

Eifectively mmzh in fact, to make James

ell, fet’s have it
e you were a kid,

you used to_work in that bucket shop in

ot
1 ‘es. ‘ell, what of it? Now don’t be
This is Ttem No. 8 furnishing Power Supply for 4/5 watters in the reversed | ‘ii,{?‘}’,;;il“,,;,,ﬂjgfe}’ L
feed back hook up. | thieves a chance at it to fry to win on the
Item § can be futnistied with either A.C. or D.C. motors, or as a separate | proverbial shostring. It just can' be done,
generator. The machine is two bearing, wick oil, and its output is conser s S gt
uvely rated at 500 volts, 150 watts. It's a real little maximum miles per “What do )m. ‘mean, Solomon
watt DX getter. “Well, it's this way. Listen closely while
I spill the good news, First, bucket shops
ELECTRIC SPECIALTY COMPANY ‘ seldom actually buy the stock they gamble
Manufacturers of Motors, Generators, Motor-Generator Sets, Dynamotors ,‘:;I}L,ﬂ"é""‘x"\‘;'ﬁf e
and Rotary Convertors for all radio purposea {ave you got your copy of tape is the thing that dmdu all bets. And

Bulletin 237B and ESCO Filter Facts? If not, write for thern, dhe figure on the ticke tape is nothing bt
a r(‘r)ﬂ]ﬂ of the last S.I%(' price of the stock,
66 Ll hay, grain, or what-1 Bt in, wluLh the

trave L CQO’’ mark patrons are gambling. Right

211 South Street Stamford, Conn.

FREE—Our 64-Page Cat-
alogue. Filled With Radio
Bargains. Write Today!

RANDOLPH RADIO CORP.
159 N. UNION AV. Dept. 2 CHICAGO, ILL.

“Very well, Aud you wil remember fur
ther that those sales are made on the trad-
ing floor, and then a report of therm is given
to a man with anelectric typewriter, who
room

in one of the upper floors whete it is sent
rther, you
will remember that the time rcqmml “be-
tween the making of the sale and the placing

| of the quotation on the wire is between
fifteen and forty minutes, depending on the

Nickel 100
G
B

o i
st Stsing,

@c W, BUTTS, INC.
. o C) Sl phe BLA
(B e ks SN EAST _ORANGE, N.
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Someraa(

STANDISH - MOBELAL

“TRUTH IN RADIO”

Synchronized, Single Master Control
Gives Greatest Simplicity of Operation

Ever since SOMERSET Radio, mad its ap: tuce. - ’}hz total size of the cabinet is 28%"x

atterics or dry cells can be used.

unuhh ‘vlodcl 4C operates. from 200 to 600

metes ¢ is an antomatic lament control,

Climingting chances of burning (Wbes 100 bright:
.y with extra controls,

PR et e L Straightline Frequency condensers of the

i e only when atening o disant sta: 1 LS avty Wit erowding of the short
This is a 4tube st entirely enclosed in an e SO

antiaue ahogany. twoone, besuifully Wil This peseiver is the best and most pleasing

net, with buillin Usah Toud Speaker, the  model of the SO T line of modern fadio

ke maney can buy. There is space for'both  reccivers, Tt s
e e R U
Not just a cabinet, but & perfcct picce of Turi  in the Fadip baciness sinee 1905,

Special Dealer
SOMERSET RADIO CORP. 326

F RA N CHISE 113.119 Broadway, Brooklyn, N. Y.

Gentlemen: Kindly send me at once details as to
1 Jaae desler franchises for the ipecial Dealer franchise.

ady Tor quick in
rvtkul by'a iiberal adve

pa ur own territ
o mm ,,m, Wire for our territory o
oupon, os we are closing il terr

smiFRer RADIO_ CORPORATION
113119 Broadway ookisn, . Y.
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ready, ever obliging
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are “right resistance” Meters— uard
ot saEiGeE A under test
and really accurate in their

1f you care i good radio, give radio your
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- Dept. V. Cleveland, Ohio
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state of business. Now, on a busy day,
there i great Tag becveen the sale and
the arrival 3f the quotation on the tape, say,
at the Foutteenth Street hucket shop. Do
you begin to see my plan
“No, can't say that I do.”
Yot forgeting radio.”
o, I'm not—I don't see very well how
can. Come on, s L
ot B
“Well, briefly, here it is: t kid who
was in college with you and who introduced
you to the Kahn sylph is something or other
in his father's broker’ which is jost
across the street Trom the Exchange. e
also has access to the floor of the e
ow, i we can get him to Jibe with o
s, the trick will be worked through e

ol o 4 cteers.  We'll gamble on
a perfectly <.A|c dhing. o Hamiton will
go up with you and carry the apparatus

Which will be. installed wmc\\lverc in_ the
office of your friend’s father. 1t will be ane
the new short-wave set b
el o
L
will easily keep in touch with me. " At this
end, Til #o rent an offce in the immediate

hat

a sale |
price. which. will
It will be coded so
nicrophone of the
five-watt set just as he gives me the name
a_then siep up and bu;
on margin, of course. Ten min
er, the new quotation from Zx
change will come in on the ticker, and you
can sell, collecting a small profit. See?”

“Great idea, but how do you know that
we can get all these offices, and how do you
know that Joe will care to spend two months
m the

il up to you You must put the
thing oyer if e the Kahn sy—"

t you sa;

Thres daya fater the 1|ccc<c..\ry arrange-
ments had been completed. Alfred had pxt
in a detector and two-step for receiving the
signals in an office almost directly over the
bucket shop, which was on the ground floor.
He had also built up a five-watt transmitter
on phone for retransmitting_ the quotations
to_James, who was to be in the bucket shop.

That evening they went down to the office
and started the small phone transmitter.—
of course, Alfred just_ changed licenses (o
W
of it, st in the It cubbyhole. o
an office and counted slowly into the micro-
Dhone of the transmiter, while Janies walled
up and down the street 'in front of the
S el Sl
looked at him as he walked slowly holding
his left hand to his ear. He would o to
the middle of the next block, sto Iy,
take a few steps backward and then foru
turn around and walk back again.

They found by the test that the signals
could be hear

Al he following morn-
ing would open the campaign.

The first thing James did wpon his arrival
at the shop was (o pen an aceount with the

were changed on the bulletin board. The
card bay did fittle (lu than snap the cards
in and out of the space under it.

e s s t scared the first time
he hauled the litle receiver very stealhily
t and held it to his ear. He
Jistened  ingently for @ moment, fhere was
all sorts of noise in the room which he hal
forgotten to figure on. He couldn’t hear
a thing. His heart came to his mouth—he
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BUILD YOUR OWN RADIO SET!

EXPERIMENTERS,

SEND FOR THIS

FREE BOOK
TODAY

NEW 1926 SPRING CATALOGUE
No. 16 JUST OUT
64 Pages—600 lllustrations

THE NEW RASCO
CATALOG 16

If you will paste this coupon on a
post card and mail today, we
will be pleased to send you our
two Catalogues at once. J57

RADIO SPECIALTV Co.
98 Park Place New York City

RH-3.28
gation. e NEW
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THE SILVER “SIX”

NEW S-M
LONG WAVE COILS

SM_Interchangeable Inductances now
available for European wavelengths. These
et e
present sizes. No circuit changes necessary.
Regular Type numbers apply.

F E SILVER “SIX”
The following coils sre needed for the foreign wave

TYPE 600 KT ineh
S ot ot 8

AT
niemrs: 4. 1n:

il Sl nciding *3 o 1ot
veiances and 3 indoctance soke
5501200 Meters 12001800 Meters
2112 D Cofla 212 E el
i b

FOR THE SILVER SUPER
Described in Radio News of Jamary. these

10 and Transformers S0 Meem 12001500 Meters
tag maximum smitction 1110 D Cott 1110
Kivewels, | gith vses n b i Db Col i EGH

PRICE ANY TYPE NUMBER

-$3.50
Thordarson in" 'n.n.rnmm $8.00

The Improved
RAYTHEON-THORDARSON
B-ELIMINATOR

M Type 630 Kit includes Thordarson trans:

The s
former, choke, Tube condensers, genuine. Raytheon
e Bradievonms and Price

all mecessary parts.

This climinator will deliver from 20 to 200 volta
ot threedifierent; adfustable Veltages with maxi;
O meh Fos the lrgeat recaivers”
Send for Assersbly Instruction by
‘Mehturdo Siler 10
Circular on SM Products mailed on request.

SM PRODUCTS AT YOUR DEALER’S

SILVER-K;]EARSHALL, Inc. S VABASH AVE.

CHICAGO

RADIO

an Advertising Medium
a new Suggestion

Advertising by radio hmadcusung, of course, is in the
very earliest stages of developm:

If you are thinking about it nnd how to harness it, it will
interest you to know that the Experimenter Publishing
Company has organized a radio broadcast service depart-
ment. Itis under the direction of one of America’s fore-
most service men who has spent years in a study of the)
new medium of tomorrow: radlo broadcasting.

This department is at your service. Any accredited
representative of a na(mnal or local advertiser, or of an
advertising agency, is invited to wrrespond with this
department without obligation of any he service
is maintained by this corporation e i s ot
templates the broadcast application as it effects the entire
field of radio broadecast stations.

Write to the Experimenter Publishing Com-
pany, Radio Broadcast Advertising Service
Department, 53 Park Place, New York, N. Y.
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looked around and started for the door—
he must reach Alired and ask him to find
the troue. rowd in_front ‘of the
ticker and the stock board made it neces-
sary for him ‘to walk clear to the other side
of the room in order to reach the exit.

under the beam
ing came clearly into the phone,
could hardly resteain & shoot. Tt did wérk,

wing e told Affeed :bnul not
being able to hear the signal
rear hall ‘of the room: Alired langhed. They
had both forgotten that half of the r

Then the fun started, A steel stock was

very active; so Alfred called his friend at
the downtown transmitter and gave him the

e that that was the stock (o be traded
in that day. Ja ught all he could on
B o L
chance for a large profit. He would take

two-point rise and then pyramid his win-
nings for the next operation. Playing an

]
bucket shop left him with a fecling of ela,
lams As boon as e had 4 atart he ol
Tt 0 b cupital sl play iy on 1
winnings, but he must have a start first, The
teel stock was rising so rapidly that Alfred
was kept busy getting him the word on the
He pyramided before every
At the end of the day, when
e marke closed, he seaeived a cleck from

7123, As James and his
Mt et Rt ok Grlork they were
manimous that the day's work had ot been
o

and playing against a

Back on the floor of the bucket shop things

went as well as ever; the radio messages
ere beating the ficker cansyienty, By e
end of the third day the owner of the shop

began to notice Jares and ask him questions
as to where he had learned to read the t:

tape—
which, in the parlance of operators,
means the possession of an_added sense,

which allows the possessor of this wonder-
ful quality to feel the trend of the price of
a certain issue.

By the fourth day, the manager had begun
to look askance at this new operator. He
regarded him as 2 distinct mln‘m but was
afraid to stop his e put down the
SR S

Also, sitting bel

hn and Comp:
jersiational Baskers, the. prenident of 'that
institution was chewing the end of

ona a mouth that was

us Mr. Kahn
uch visions

lenn
n, lowered
and raised him, Mr. Mashilenny, slowly into
a cauldron of very hot oil. For Mr. Kahn

took a_great interest in his depositors, both
large and small. * Particularly did he take
i i e gochunts
about a thousand dollar:
Corse, his business acumen
made it incumbent upon him to watch the
doings of Mr. James: Michael Machilenny
to see whether that young man was
going to win his unique wager.
Mr. Kabo bad stsily begun tg orry evee

so slightly about this young man who actu-
il aspired to the hand of his daughter. He
had put her infatuation for the boy down

to childish enthusiasm, from which she would
recover with ease, once the object of her
affection was removed from sight.

But such was not the case. Every eve-
ning for the last five, when Kahn, senior,
had sat down to a well-carned dinner, hi
daughter asked him, with the regularity of
foe Lol ccten b i st of

the Machilenny acco
Aokl e bd punl(]ung the Corona
ona in his well-upholstered chair, he

made a decision, snap, just hke that, ' He
had a way of making decisions in the grand
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The EXPERIMENTER
is now combined with
SCIENCE and INVENTION
into a new and greater
SCIENCE and INVENTION.

These two great magazines are
now ONE. The Bigger SCIENCE
and INVENTION will carry, in
complete form, all the best de-
partments of the merged

EXPERIMENTER.

This means more, useful, interes_ting
material for your money than ever before.
Not only all the great scientific achieve-
ments of the world but also all the ex-
periments of value.

“The Price of the New SCIENCE AND INVEN-
‘TION Is Only 25c the Copy.

SOLD ON ALL NEWSSTANDS
EXPERIMENTER PUBLISHING CO., Jnc.

53 Park Place New York, N. Y. J
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manner. He touched a button conveniently
placed near one end of his desk and it was
only a mement before there appeared, in
one of the doors, the face of a ver:
individual, evidently o nm extractio
ulling, come in and

stern

solling  the Coron
Fngers.  “And who 38 the culori you would
Siaye me be getting ow,
“Stilling, Tve Tun up against @ snag. 1
kS a0 Ty e T e
‘And ye should know better, at your age,
Mr. Kabn.”
“But, Mullins, I want you to get m
of it And then followed a full explanation
of the whole silly business with fitting re-
by Mr. Kahn concerning the habits
and characterstics of Irishmen generally and
o how he, Mr. Kahn, was a
SRl
dapghter by his own foolishness.
en minutes later, Maullins, with another
Corana y Corona in his pocket, started to
checkmate the young man who was intent
ing the banker's pearl of
s a start in the matter, he
Called p.the Machilenny housenold and ine
quired where the son could be found. He
was told the exact spot.
That, Mullins considered 3 _good days
went home to enjoy a quiet
afterrioon playing baseball with his youngest.
The following morning, however, when
e heard the hitser Fing n hia Jitie room,
repenting, and continued repent-
ing, 45 he walled 5 the steps tomatd Ml
Kahn's offic
“Damitall, why didu't you get that
was the greeting he reccived.
ahn, a man can't be iriter fered
with when he's playing the market, He'needs
all his attention to keep those bears and bulls
from she door. Ye told me as much once
yers
Then followed his information as to the
M
o there today and w
1o Drobably at work by ow m
other_thousand.
its the lust ane he needs” thought
Mr. Kahn, as a clerk laid a memorandum on
s desk Wipom which: was, péned the Aollows
ing inscription:

ch him,

“Machilenny, $8,791.13

1t was,frankly, too much, his young whip-
persnapper making any such sum—a
The ket (ks bk of coursc, one caik
not expect Mr. Kahn to keep absolutely
abreast of the scientific times, That is, not
until inventions become better paying propo-
sitions.

ing_anxious (o do a [riend a

good turn—and Mr. Kahn was his friend—
set_out immediately for Fourteenth Street.
Arrived there, he looked carefully over the

faces of the men in the place. There was
no trouble at all in finding his man from
the description given him. And he found

him, sitting quictly in a chair in the rear
half of the room.
Now, Tl just take this oungster to the

and the kid wwll not have made the meces-
sary money.

But, bemg experienced in_his fine, and
having a few dollars in_his pocket, and

owing the reputation of the Machilenny
account at the House of Kahn, Mullins con-
sidered it good business to follow the doings
of the lad with a few dollars of his own
o S
be much better to wait until the close of
business, there would be much more chance
then of the lad coming with him. Mullins
knew that Mr. Kahn, could close the shop—at
a_moment's notice—by a few simple words.
If he did not close it entirely, he could at
least cause it to refuse the patronage of
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Machilenny. So, being kind hearted, and
needing a new overcoat, Mullins decided to
let the boy have his play for the remainder
of the day. That would be time eno
close down on_him.

Mactiienny d peen plaving the Iast twn
days on a motor effect. He
bl e
daily, that his nerves were in
frazzles.  He did not even g nch, T
ad n this morning by
1 posted $500
ke b \mmulmwh “taken
he manager of the shop had

7% “take ‘any more orders
from him. And, besides, the manager said,
James’ habit of holding his hand to his left
car made him distinctly nervous. Tn fact
hie went so to intimate that the e

p at

r was coming across the floor
James knew thit his time was up.
winnings and just a little short
He was 1..unw at that moment 1o a two-
point i an which was
Coming through
moving his hand he darted to the other side
of the room and,
s between e manage
m.hm the cashier and ed $1000 onihe
his fargest sum so far, and the limit
the hosse o8 magin invesments
The manager flt s heat sinc buf the

e et Jatich e ore
reached him,

5l poone a0 e
andi catainks GO cashier aid this

e T B it
with us any more. We cannot handie his
business.”

James was so busy he had lost account of
the money he liad in the banks n two min-
utes the told the story. James col-
Jected 1,825, “mch was his gains, less
mission to the

i the fotal check for. fis day’s. win:
nings, he almost fell out the door. He ledped
up e steps o iell Alfred dat it was all
o, and to see how much money he lacked:

hiere was at least a_month
Aot s s e e
earn enough to supplement it.

But as he was coming down the stairs to
eat—he hadn't had_Tunch for three wecks
for lack of time—Mulins laid his “hand on

Mr. Mm wants to speak to you. Get
in this cab and he held open the door
to a taxi,
James was too dazed to do anything else,
and anyway, he had to deposit the checks
e made the deposit and
skl o o e It was, to his mo-
mentary Surprise, $10.972.18
et’s go se ahn,” he said,
ng to Mullins \\]m Wwas a bit grouchy
e L o loss'f the overcoat
Vesrs Stier who Jamse Ssiisliact-
enny had grown rather stout of paunch from
to0 much work over a well-polished and
glassed mahogany desk in the House
i, the clerks: would. tell each now
man who came into the employ of the 1,m
how James got his position, because
“,.nm\ ~!r'u"h[ intg the ofd mas office an b
said, “Pay Of course, his rise was
e e e e
married old Kahn's daughter.
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LUCKY HUSBAND
O Charley," sobs the young bride, iy
wiul. T was right in the middle of

making a fine cake . - - and listening to the
radio set ... when the tubes burned out
nd 1 couldn't hear the rest of the
ve. . .. What shall T do?>

ortland Oregonian.

e

Now Formica Offers
Complete Panel Service!

ORMICA has improved its service to the American Radio

manufacturer by offering completely decorated and finished

front panels. The decorations are done in gold, silver and
other colors by the Veri-Chrome process. They are by far the
most handsome panels in use in radio today—and the panels with
the most permanent finish and surface.

This service is now extended to those amateurs who wish to
assemble certain well-known kits. In numerous instances the
Formica Veri-Chromed panels is part of the kit offered by the
manufacturerr.

Dealers are supplying kit builders with the following com-
plete Veri-Chromed Formica panels: Bremer Tully, Counter-
phase, Nameless and No. 1; two sizes of Best’s Superheterodyne,
7x 20 and 7 x 26; Browning Drake Four-tube National Receiver.

Formica panels in all the usual standard sizes

are sold by most good dealers. Each panel

is packed in a neat individual envelope.
Write for booklet “What Formica Is”

THE FORMICA INSULATION COMPANY

4618 Springrove Avenue Cincinnati, O.

Made from Anhyd akelite%

SHEETS TUBES RODS




“STOP”’
and Lightning Won’t
Harm Your Set

The National Board of Fire Under-
writers _specify that an approved
Radio Lightning Arrester must be used
with all out-door aerial installations.
Protection is casy. Insure your

and save your set with @ WIRT
LIGHTNING ARRESTER (listed as
;i ters Labora-

tories). rifie.
The WIRT LIGHTNING ARRES-
TER is an approyed air gap type,
made of bakelite giving ample insul

tion, with brass terminals moulded in
bakelic, far enough apastso that there
is no leakage. A “petticoat” of bake-
o hlias he. Brrewier. from Water

and dust. ome and rigid. Lasts

a lifetime. Easy to install. Full direc-

tions on_box.

THE WIRT LIGHTNING ESTER

TR S A CAND R Y T

UNDERWRITERS EARORATOR

e ne

Wi Sk 35

When xou tastal

Do Sugetng
£ Saging
Sold by Leading Radio Dealers

WlR'r(ZoupANY
PHILADELPHIA. PENNSYLVANIA.
i o it

GEM TUBE

A Gacantesd Kadio Tube
Reach of All
e skl st 4 e
T3 doller b 45 valve, A {elal
Gt W hihe Sou-ae T
o o shna ot

parcet .m

g

standard base)
Dealéts, " Writs Tor D sounts

GEM TUBE CO.

Dot N. 200 city
Bl 00, Bt ool Y
Llayetto *Blda.. Detrolt. " Mieh.

iaoa

e your copy reaching you each month.
Subscribe 1o RADIO NEWS 5250 a year.
Eipgimener Publishing Co., 3 Park Flace,

| Correspondence for

eaders
(Continued from page 1302)

a metal spring, would almost certainl
malgamate and ruin itself and the mercury.
he supply of thermometers ran out; mc
physics laboratory had no more mercu

so my experiments were stopped, while Vet
but m\penecd) dcne It wasn't much later
that 1 managed to purchase an Audiotron,

double Alament and mbulnr, and forgot all
detector than the

t any rate, I found that the mercury
detector was practical, though not how good.
It is probable that the use of a carl i

one which would p jarre
ot A metal whih.{ailed to amalgamate
with the mercury could be as a point
in it of course, and perhaps with success
At any rate, any appreciable presence ol
another metal in the Pmercury fesals in
rapid depreciation of its value for rectiica:
tion purpos
T wish it were e for me to obtain
one of the old Bapr detectors nows merely
e eriments " in that
line 3se 5ot of Sncdiaie e although
Hiee i o details
fearned about the performance

or.
is any doubt about the business
pe that this will dispel it, as
as encourage experiment; since
small expense can be attache
L. W, Hamy,
c/o The Hartiord Times,
tiord, Conn.
December 13, 1925.

A Radio Sounder and
Interference Ehmlgator

(Contined from page 12

sets up a harmonic of the fundamental fre-
quency of the wire; the first harmonic, in
fact, with i3 node e,

the diap] and the maximum amplitude
R between the node and
the extremities of the wire.
vibration is reasonably active, this amplitude
causes the wire to extend up and down as
much as an cighth of Pluck a
violin string, by way of {ilustration, and note
the distance it passes through in the plane
of its motion.) place a_contact over
this point of the wire where it reaches its
maximum amplitude, the contact will engase
the wire and actuate a rela ¢ now
‘ established a rather .mu]u: “system with in-

mumerable possibilities for control.
he point might be better illustrated by
asking the reader to consider a piano with-
out the keys, with only the wires, cach wire
r and_bearing on the
wire
Wire, as it goes
d that the re-
vers are in multiple and connected to
a radio receiving set
not sce that from a distant point
live 4 control system wiich admits
a5 many missions s you have piano
The experiments at the university
trated a very interesting phenomenon in

st
connection with this particular phase of the

system, perfectly logical, but somewhat
to credit until b A composite_mus
e i e (rm\\c\\cm
as a'musical chord, was transmitied by
pas: set, and thrown
Tt s s odeeie

} out e yariosp wires mkiog
b the ‘chord and. set them in vibration, all
7 the same. time; hence, the device will act
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To the Man with an Tdea
1 offer 3 comprehensive, experi:
nced, clicient service ”for s
promt, degal protecion and the
velopment of his proposition
Sendsitetch,or model and déserip:

nary advice
ghdlv Surnished itho chacee

s o b
before " i S
Bogiie e
and form for ‘gropert
g ot e Bet o
o

RICHARD B. OWEN
ENT LAWYER

2 oen Bullding, Wash o
U Far ", e Yo oy

YOU CAN SEE
at a glance
withan §.0.S.
Hydrometer

the,state of your
e

I

all three, harzo
o,

st o whit, charze goy e "o
st P G i o, it
reon, chares 0The i ik

e
sma U red, charge 15 sold the Warld over,

THE CHASLYN COMPANY

4617 Ravenswood Ave., Chicago
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Radio Dealers

Don’t
Overlook This Opportunity

For Information Address
EXPERIMENTER PUBLISHING CO.
53 e

Dept 2 D,
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gepatately or compositely.  Tt-has also been
found, that a number of different wires

qvcullul on the ~1nw ridge respond sepa-

ned thaty

Guamsesaay

i e
ably disturbing its functi
Fhis paper may be summarized by saving

signal strength over that of o
ander

plessing signal,
head-sets ;
ing stand-by periods, of at might, putting
their scis on &all enanciators; and, fna
it opens up a fild of development in radio
control_which depe simple
Techanical Selector and differenti

n concluding, hearty
extended to Capt. James A. C
the facilities, in the way of research and
development, so Kindly placed at the writers
disposal, while he
Scarch work at Ohio: State University; &

&l
3

thanics are

many friends among the student body, some
of \\hom spent long vigils, ofttimes until
was up in the mos and to

Professor. Caldwell
neering and Professor Blake, of the
department of physics, t whose help
and encouragement progress would  have
been extremely hard.

How Radio Tubes Are
Evacuated

(Continted from page 1283)

volves the Gaede principle, with certain im
portant improvements.

Fig. 5 shows the principle of construc
tion of pumps of this kind. They consist
of a drum set cccentrically inside a cylinder,
so ihat the drum touches the cylinder at onc
point. One or more pai el c\'nnlun
are set in slots in this drum i el o

by spring: Wi
rotation constantly against_the
inner wall of the cylinder, The air from

the bulb being c'chauslcd, expands continu-
ously into_the space N, and is swept along
Snd out of the exhaust by the fapper bars.
These pumps are sealed with oil. They arc
perated_with motors and, when turning
over at 00 R.P.M., they are rapid
in action and effective in producin

as | vapor pressure of the
The best of these pumps will give a pre
sure of im., or somewhat

10-qua P
2/1000-mm. in about ten minutes.

High-speed, power-driven pumps of  this
pattern are heavy—perhaps 100 pou
Yeight-_and costly, Tisting at about 250 1

The <ot Jies Jargely in the areful
machmm.: of the parts necessary for effi-
cient operation.

AN EFFICIENT SMALL PUMP

A simplification, and, in some respects, an
improvement, of this de:
by an i
placed a_complete
pump and motor, on the market

Such an outfit i to be recommended to
experimenters who wish to work to pressure:

around 1/1000-mm. For the evacuation of a
large volume, this small pump is, natur
ally, slower than a larger one—40 minutes
being required to bring a 10-
down to 2, mm.. and 90_minutes to
bring it down to 1/1000 mm. The amateur
experimenter, however, seldom, deals with
large volumes, nor is he seriously concerned
aver the amount of time_taken o in his

provided this time is not unrea

e rotary oil-sealed air pumps represent
the highest present in the way
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- SAVE TIME AND MONEY

NO. 202

NO. 701

'1

il"l

NO. 201

Nos. 401 & 402
NO. 304

NO. 800

NO. 302

Order all tools by order number, Al goods are

66-R West Broadway

We have tadio Tools of every description

for every conceivable set building purpose
You will be astonished atthe remartatle Looks
we have for your. ///a/ﬁ dnd a’e@/ﬁ/‘ed atour -

ipped f
the United States and possessions the same day as the

MONEY REFUND GUARANTEE

If xou are not satisfied money will be vefunded on return of goods,

THE
RADIOGEM CORPORATION

COMBINATION PLIER

Combination Plier, Wire Cutter, Wire
Forier and Wrench. Drop forged, slender
ol exceptioually seong. 0 inches

N, 20 imation- Plie

Vo S T ) Tase

RADIO TOOL SET

Trig s the Bandiest st o oo o
Rad ke

16" square or hex.
e
PRICE per set—No. 701

SIDE CUTTING NIPPER,

For cutting all Kinds of wire. Taws hardened

ol eipered Natoral i foiah with

polished aws. 5 inches.
e LoTse

CIRCLE CUTTER

designed for the Radlo Constre

Eepecialy

Bits."'I¢ does three things at once. It drill;

its own pilot, cuts out plug and puts bead of

cerall ‘around the hole iy one. operation

Cats Toles 34 to'4 in. in ¢

PRICE

A1, Same tool hut smaller snd ot it
h 1 inone

operation,
PRICENo. 4 e as 0RO

SCREW STARTER and DRIVER
"Tist the ool for. e

PRICE—No. 304 . $1.00

ELECTRIC SOLDERING, IRON

pericct
duer on 118elc AC er DIC. The

of Nichrone, which pr
heating ,m; ‘assures the desired even temper
ature.” Size of Tron, 10% in. long. A 4.1t
cord and plug is fanished:

PRICE No. 800 $2.00

HAND DRILL

Especially desgned for Radio Work by the
makers. of the fambiis Y ankee”

T taimces eital Soeaiotoal
%0 1 ratio of gears for speed. Special chuck

9.327 capacity, fo take Targest dril, mostly
furnished with drill or tool scts. ~Length
over all, 9% in. Weight 134 1

ICE—No. 30: $2.75

e of transportation charges o sl parts of
=

New York, N. Y.
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Takes the MYSTERY |
out of RADIO!

100,000 SOLD
GES

Compiled by
HARRY F. DART, E.

£ A RADIO o

s easy for the 100,000
who_own this compact, compiets

Radio Hand-

Nothing elte like it. Make thiy extraordinary

book  your library—s ne-
o s e
ynder one cover, n one “book, for, one dolr.

pon doller bill and
ey and this 514-page L.

o you by rewrn
to the other good books listed below at

@

name and
Tadio. Handbook will be sent
Not

‘mail
low prices.

pipssessilyuble in shop worl and
n be made to effectively for_hours

Wil very litle attention. - They are limited,
however, to the production of vacua which
in, practice, are not. generally betéer than
1/1000 mm.; and, to be truthful, are, under
shop. conditions, Sty ool o
tha

i unnmg to the description of pumps of

asses 3, 6, 7 and 8, we come to wha
more. steietly “aboratoty pups.” ﬂmc
pumps need skiled Handling; but when
| Bandied; boe capable ok niodiciax Ahe High:
S e T
attained up to the present.

PRINCIPLE OF THE MERCURY PUMP
pump of the

many_years

The “stationary” mercury
Sprengel pattern yas. ntrodiced
ago, but ‘has stil ts avplications i the
Taboratory for ork where speed is not
eccssaty, The design 1 atfractive to ama-
gy e it i Smple and cheap.

9 shows bow casily one cai be con-
[structed trom a funnel, F; a icce of ubber

oy Rrehat i R
important. that
than

irance near the top. It is
his long tube be considerably more
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SAVE 50%

Direct-from-Factory To You!

e
5Tubo TIF. Reseirer

ORPHEUS “FIVE”

Designed and bult es
pecially for us by one of
the largest Radio M;
uis Extrenmely
Selective, wonderful tone
Ry ad'4

tance getter
Our Direct-To-User Selling Pol
b i i e s e e e
ever Hauaiied
Quantity LIMITED — Order At Once and
avoid disappointment.

Sent C.OD. ot an secivt of P ones Order—exprss ol

A, m yhich
e,

fausted j

se drops of mercury

act many ymmv\. the air_irom the
bulb expanding. into.the ‘Successive -
spaces between the drops and being thus

carried down and finglly discharged through
the mercury ottor mercury
i e receptacle at the
B e oo i e e e
top, as required
| FOR THE AMATEUR'S USE
Since a pump of this wha be u:
b

conn
ettt
Box 8282-G, Seranton, Pem
o 8. 0 i end o, ostput,
ne sfTALS ke . i T8 unders

e
S e e
CIRADIO HANDBOOK, 514 PAGES, $1
[ Automoblle Handbeok, 35¢ pagos = - - 31
Bl ot i © 2 2 H
H Cheriey ”.wu“.,K SRR
1 iy st i
i

. 8

Handbook, 352 puse i

Hiihdbon, 115 b it

H Bt inaik, 02 i
H S e i 8
get Titnabook, i

Address

Enciows 150 for sk ok i vou want the
Letihersia Sindtng, S5 of fho Boote. Voske can
Bkt ehis iiing secsyt o Tragie Hondvosk
ot The Buiiding Trodn Hond ok,

quite v
exliausting o Fany desired
vacuu b ortioIe i
a m‘rm\ (nrm Jevised by Guichard, in w
10 work is  required.
Guickard putp. can Be pu &

very small sum of money

dhan three doligrs. The princigal expense
in the mercury necessary to operate it
Mercury, at the present time, Gosts. about

one dollar a pound.
The capi lax\' tabe, BD, of the Guichard
pump (. 79, ought to, be 125 «

hole (H) through the
wall into the bore, 1

ube
which, comimunicates at the
top directly with the Bulb to be evacuated,
e e b

the side of the other o and all three

are encl he larger tube (M), which
{fits tightly over the nh[wr ~t()ppu’ At the
{top is a funnel communicating with tube T

| through a rubber pipe provided with a pinch-
The receptacle, the bottom, en-
¢ to transfer the mercury from the
bottom to th without _stoppin
sction ok the: pup.
To start the pump into action
ull ‘atmospheric pressre, it is necessary 1o
|bring the merciry level ip to the hols, H.

against

proyrs
FREE 5300, PATAED St s vl ittt
EEVERSH ot standard i

s
U Yo
BARAWIK €0,

12137 5. Casal St CHICAGO,

volume of mercury is, the
3, constituting an ftem 51 some
Gesign s thoroushs pract-
il bt B in a satis
factory manner. The design of is
faulty i that the rubber tube at the top

is almost certain to allow air to leak in.

PRACTICAL OPERATION

Suppose now that we have one of these

| Yme‘ Bt

e mer \rough the rubber pipe n, st of e
djusted o that_successive
filling the entire bore of the tube UNITY COMPANV. Room 4108
should be 1 to 2 mm), and - 4 Woolworth Bldg. New York
em. apart, t the side
entrance, B e

Distinetive
in design

100 —Phonograph unit

Manusacturers

COMPANY.
State and 64th Sts.

Chicago, U. 5. A.

Includes
chemical

45 oty £5.95; 00 volt, $10.00; 112% vols, 31250 175
o S ot T S v
iat iy el 0 3o i
Sk aftoli piats oltage,
i S el b
gk
BT i i
Fotner Togranied
Sinis. “Compiets
K’ colt e
e Exprecman st o delivery. *OF
Tesimontas and. veraatee,
B. HAWLEY SMITH
314 Washingten Av.

alery G
orde i —en i s

o s
S

re: hipments

Danbury, Conn.
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Jeioe aetiup nd wishito Sfepute & radio

ulb wit not suflicient merely to
e e w et e pump
with a piece of rubber tubi; 20

ahead. The evacuation must be carried out
carefully and in a certain manner.

the bulb, must be provided with an outiet
tube with a_constri as shown in
(Fig, €). This' outlet fube and,
pump connection, must next
a thin layer of sealing wax, by heating the
glass gently in a blue gas flame—not in a
smoky, yellow one—and then rubbing the
stick of wax on it. Never heat the

and rub it on the cold glass, as a connec-
tion so made will leak air between the wax

and the glass. Next, the bulb should be
sealed on the pump by gently warming the
two tubes and working  the

into a smooth sheath

A suitable support must, of course, be sup-
plied for the tube at this_stage. -
w start the pump into action.  Next

wrap the radio bulb, H, with a layer of as-
bestos paper, and wind z\M\vr this a ‘namber
el wire

thigugh which e e w Ty

can be passed. The e
Wl ing the wirip! o a'good tempera:
ture and ‘heat all parts of the tube thor-

oughly, thus dislodging water vapor and
other gases from the glass and metal parts
During this heating, a wad of cotton, wet

with cold water, ought to_ b
metal base of the tube—otherwise the base
may fall off, due to softening of the cement
Hieating during evacuation 15 essental o e |

ood results. The heat may, of course, be
applicd with a gas burner, but l\\c C‘eclncdl |
method is the better. The heating ought to

up an hour or o, and " thepump
action for, perhaps, two hol
uring e second bour OF puinping,

o be brought up against

f perhaps one minute.
second hour, bring a pointed blowpipe flame ‘
against the constriction in the bulb outlet
and heat carefully on_ all sides until the

oughly satisfactory vacuum will be obtained

—excepting that mercury vapor at a low
pressure will be present in it. This mercury
harm in many uses to

the (ILthug uction. gt be.
thereby. The mercury can easily
nated during evacaation if it is so desired,
by the use of a freczing mixture, as we
shall explain in our next article.

e description of pumps of Cl 7
and 8, which types used in research
lorasneies At production of the highest
investigational

¢ time we
yaoua can be smproved, firotgh the use: of
freczing mi solid absorbing agents and
bt

SAVE THE FILAMENTS
It will probably be an old story to hear
what dire results may come from trying to
use the VT's in the radio receiver (o light
or to 1Hnmm,nc the interior of
the cahme The modern tubes are made to
operate properly with bm Tittle illumination
coming fro ents. In fact, these
tubes vu'e knn“n by 1he English as “dull
emitters
Lo el by the flame
‘brightly; on the contrary, much may be lost.
Remember that when the voltage on the fila- |
ment of a tube is even as little as 10 per cent
above the voltage it was designed for, the
life of the tube may be cut in half.

I’RES
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It's Easy to Build
A Powerful Set

the New and I
TRF’ Low

roved
oss it

Straight LineWave L
* WithLow Loss Selfe?gﬁla];nced (oils

These are the identical units which have
made the FRESHMAN MASTERPIECE
factory built Receivers the World's Greatest

Radio Sets - - - . . . .

(ondensers

Sg.ig

Complete instructions for bul'ld.ing this powerful five mbz lea'iver.

written in plain everyday Ex

lish, together with actual siz

iring diagram are furmshad with every FRESHMAN "TKF' K“.
Sold by Authorized Freshman Dealers Only!

CHAS. FRESHMAN Co., INC.

Freshman Bu
2626 W. Washington

{ LR ]

BLUEBIRD RADIO TUBES
e i ent olume a5
GUARANTEED

Tadio Bromuency,
Soper, Teteroasnt

ke 1o
o
Sepiue
WITH BAKELITE BASE
Do ia
i 52 00 sy
Ri 4508 vith Sandrd_ S
5 SO S o
Wihen ordering mention t9bes
Shinped Poredt Post €00,
BLUEBIRD TUBE CO.
200 Brostvay Dopt N New York

dinl Connector

)
Sprim Sankets a1
e a

Phone

SNOW & COMPANY

Dept. W.

Use | to 5 headsets
on any Radio Set
Binding Posts. Works
while Loud Speaker
is in operation.
Ask your Dealer
25¢ pair, postpai
United States.

JOBBERS, DEALERS
PRICES ON REQUEST

149 Church Street  New York




and losses

HE utmost possible protection
nst leaks and losses in the ci
cuitis aﬁnrded by Radion—The Supreme
Insulation,
Rdicn Vil st surface leakage
and_dielectric. absorpt
heir. beautiful surface fnish
2dds to the attractivencss of any set,
Radion Dials match their beauty of
finish and help to get close tuning.
Radion Sockets ~eliminate capacity

Radio dealers have the complete line
of Radion low-loss parts. Manufac-
turers will to their interest to
L e

Send for catalog.

11 Mercer St.,
New York City

Chicago_Offce
Conway Building
Pacific Coast Agent:

Goodyear Rubber Co.,

s exclusioels. . SanFrancisco- Bortland

RAM@N

The Supreme Fusulation.

Made to order exclusively for radio. purposes

= Natiomally Kriown Houss

Tnsure your copy reaching you cach month,
Subscribe “to RADIO NEWS—32.50 'a
Experimenter Publishing Co., $3 Park PL, N.Y.C.

When Nanons Llsten ln

(Continued from page 1266)

and the Richman dance orchestra-
“and Stakespeare following each other
is a faithful reflector of
It wil be e e
t Belle Bennets came to WK
g % Goroo, wko
the hother. in “Humoresque’; and told e
S S e
Delped her, when the (Mise Beanett) was in
distress. T iss Gordon paid a sincere
and q,tmmus cum liment to the younger
woman. e thing which followed was
e

sissd Miss Bewnstt 0 oy

Shrey
jaz

to put into

words her climax_scene in a Dallas.”
S| tried it; but, suddml, the -
spiration came to her. 'She e Irish

woman_who_comes
husband's choice, offring
that the lovers may have each other.
was, the :bgu\ﬁed "Bt Kindly, rival
asking her rival to take not only her
Stephen Dallas, but her own daugh-
ter, whom she loved, ihit i girl might e
to wed, and not tied down
mother 35 Stella. The listeners were in
tears; and 1 doubt hat anything more beau:
tiful hias ever been
WOMEN'S CLUB ACTIVIT‘(ES
Turning to entirely difierent act
wi st _one_word_of
Women's hour, Mrs.
has done splendid work, and those who
listen in on these events will hear the fore-
most women in every field of Ii
Reain the meeting p
Ciriatown, Fashignable’ Riverside Drive. and
Parlc_Avenue, the
have been answe
roll call of W
York,” and all are getting better acquainted
with one another.
Once more of the theatre. Stars of “The
Enemy,” Channing Pollocl,
e pliywrisht himself, and those whom I
menfioned . above, have with
WRN e

ay
o8 cdint i
siage with us at “Twelve Miles Out”
2 ey of e boat e 1LE e
of the stage hands—or, on’ another iy
were vou it us beclstage at “Earl G
roll’s Vanities,” wher ny of the pret-
fest iria were? " Of were 308 aboard whert
a phantom ship sailed out of a phantom port,
and_able-seamen enacted a_sailing vessel
leaving port, entering a storm and_ finding
calm again?
 when Homer Croy, Wil Tewin, Joseph
Austander, Tnez Haynes Trwin and Dor
rough  held WRNY ierary

the cl
Edgar Cecil Melledge

the,

Round Tk disaission ' Bbeny ewspuaes,
it seemed, had a big story about it
O Coutser the popalar wmiske goes merrily

on; and you can be sure of grand opera and
conicert numbers almost any time you tune
in_on WRNY.

“Il see you ‘again next month.

'Radio Experts Discuss
Future Problems

(Continued from page 1255)

high-power broadcast stations, all using good
Drogramy, would Suffice and fhe Slifinsticn

of an attempt to entertain on the part of the
small local stations. confining_their worl
) reports and local news happenings, would

Skt ivite 1t rot it
“Further—a very marked diminution n the
amount of jazz, most of this second-rate
jazz, which s now being broadcast, and an
ase in_the pr eally good

D
music worth listening to, would be a fine
thing for radio and a long step forward in
educating the American taste in good music.”
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Build the Set That
Holds 4 World’s Records

The receiver that brought in stations
6900 to 1,00 mlles ditunt it T
¢ after night. All

R

Holds World’s Records For

) Longet distance ever received o3 &
oop-acrisl-_8,375 mile

@ Cemsiiar o of ations

w‘q 1o 8,000 miles distant—117 pro-
@ Srmghe in"& difters

et stations in 214
0" mife:

hoursall over 6,000 miles
PRICE
Complete Set of Par Lo 89,00

s $89.0
Cincludes ail parts’ necessizy” o make 3
exact duplicate. of this wonderiul Teceiv
{ogether with blue prints and complete build:
ing instrnctions.)

Story of development and proos of
Tl adreseed envelope,
Scott Radio Laboratories

39 S. Dearborn St.

Dealers and set builders write for discounts

THE SIMPLEST PRACTICAL
RADIO SET MADE

$]%
T RADIOGEM

The simplest radio outit made—set 25 practest
e Bt Speive "X el i S uat

o tan dperate an v e you K
oo arting st e, Yo v {1t
RABIOGEA i
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rnie af el and . fraphie Haisions
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THE RADIOGEM coxr.
N\ §6-R W- Broadway __ New York City //

atent & Trade Mark Atty.
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s coLosT! ge Mark Aoy

Foinerly menbee examining crps O, .

Wikiinsion Bc.
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NO FUNDAMENTAL CHANGES
Dr. J. H. Dellinger, of the Bureau of
Standards, considers that radio has come to
stay, and that_the problems that confront
the radio engineer are many and varied.
He say
“My general reaction to the present situa-
tion is one of pronotnced optimis
not help feeling that radio broadcasting m\
now arrived; that it is no longer
Touvee of reonderment 1 the publc, and that,
on the technical side, radio can be consid
ered stantially_stabilized.
hasten to add that I have no
thought whatsoever that we are at the end
of progress, and even of very great progress.
Tmu i unqummn,mh be great advances

in the ch: quality of broadeasting,
and great e i e
numerous_annoyances and _difficulties now
besciting broadcast reception. Nevertheles;
it is clear that there w il be nochanges in
any wise comparable with the original rise
of broadcasting itself. i hc‘ eve ths s gen
erally recognized and that the many workers
in this field now feel that go for-

ward confdently to perfcct the service which
radio can render.

“As T have said, the technical problems
in radio are numerous eno 1 it
nono.of them s outstanding, howeyer; and
ihat the means of solution are fairly well
recognized for all of them. There are lim-
fted imes and places where substantial per-

fection of radi be foun.
Thousands of pcrsuns “ate fiow listening in
eir own homes to wonderi cal pro-
grams and nationally importan subjects and
events, with never a blemish of acoustic im-
perfection, The great problem of radio

engineering and industry is to extend as
as possible the areas and times in
Wihich this perfection ilable.
OVERCOMING INTERFERENCE
“We shall probably never wholly rid our-
selves of interference, but it is being steadily
overcome.  The increase of fower! which 5
fons is doing

s av

going on in y eat
deal to nv(rmmc h«m the nato er
ence (sta 1 int
=l

are assisting qrully in the m
terference from ~electrical_apparatus . and

dmt & receiving dif liti
eplacement of Soire 3t m»»— el |
mned Hransmitting appa continuous-

S hmmm of trem.
millhu{ stations rigidly on_their assigned
i e oo

sxatlou interference. |
still with us,

- problem of fading

ut 1 anection
superative_service
s to wider and wider
general fecling of

 Tocal stati
Cireles of listeners,
gratification over the
fro fact that this s a0 era of ®
spread i rent mcuhw
o n\dm and of substan in elimi-
nating A notable. istance 3
rcsult n{ N:

ion
M.

e

of broa

rccognv;c([
progress can

n e o
¢ made in the welding
e e e e
into_a coherent group with the minimum
possible amount of interference.
APPRECIATION OF THE ANNOUNCER
“The technical side of radio being in a
satisfactory state of progress or actual
achievement, the greatest problem o con-
fronting radio is in wht e might call
as 4h~tnm\vv~l»ul from the radio
fndustry, More s the place where
the vital questions. affecting the  future of
Tadio are now found, s in the radio programs
Electrical and mechanical instrumentalities
tiaving been provided with a high degree of
mecwm what actual progr:
is o be delivered to ﬂw o h) 1
e

ous

may be the

The

every feature of d

Hammarlund
tion. — Here

<ifally
m(\ “deknitely

Space-Wos
for" the frat time

for other © standard | cireuit
Roherts Units are fllustrated here

‘odync and delivers remarkable
m w a aiity

424438 W. 33rd Street,

poorly-designed part in a receiver may put
the stamp of mediocrity on the entire outfit—it

Use Hammarlu

tions of fifteen years’ experience.
Straight-Line-Frequency Condenser

This newest munhtr of the Hammarlund Condenser famil

H lo
S R e

“Hammarlund, Jr.”
most perfectly designed midgee ever offered

Space-Wound Coils

s Cofls bave e

Hammarlund-Roberts Receiver

“ -5

The comporite ideal of ten leading radio cogincers. A b

receiverthae has won the plaudiis of ‘pane and ex s
mhont, thecountey. becusse T m.|L~

Build it yourself from
$00180 st 25" conrs Tor compleres
Struction baok.

HAMMARLUND MANUFACTURING CO.
New

Fore Bettorw Radicr
ammariund

PREC/SION

PRODUCTS

working of many

one weak link which spoils the chain.
d Products and cnjoy the perfec-

ly
ective in distribut-
Is. I has all the famous
tures and several new ones

ct and excepti

(Midget)

ha
orger models. 1t has many valuable
* Diagrams on request

ngements
Hammarhmd:

LRGSR

pasts costing only
frustrated con

m:m LvaE
MGl B

Patents, Trade Marks, Emﬂ;hls Mﬂll lm;almn

andilog.for nvertiors, Protecting, Exploicing
HRaSene Taventions,” Sert wpon Fucs

FREE RADID CATALOG & Gur
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i thr i

i
o SR . G S oICKGS, DO |

RADIO PANELS
ENUINE BAKELITE
i

Send rou
Catalog.

e gh
shelel ur New on

Panels, Tubes and Rods—all of genuine Bake
fite—iailed on request

RETT MFG. CO.
520 S. GREEN ST. -

" cHICAGO

Flatocaton
l’vdn&y

for Distortionless Amplifation
Tyare dfforiiiet snpfitn and

iher Tt A hoiel

L price S50 Spee
o, e et A3l ntemiion
Croseent Radlo Supply Go., 115 Liberty St Jamaiea, N. Y.

Tnsute your copy, reaching you_cach month:
Experimenter Publishing Co.

Subscribe o Radio, News—$3.80 & year
53 Park Place, N. Y.
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Product of
38 Years’

“Brings in instruments,
losim olher speakers”

Amplion. The sound is clear,
sweet and well modulated. It
brings in clearly instruments
in bands and orchestras that
were lost in other speakers,
Through my Amplion I enjoy
my radio to a degree I had
never thought possible.”

Eaclatd
e o 8
Enjoy an Amplion demonstra
. B o i
Fhonograph tnic, equipped with cords
and panl plugs, $12 up. Write for the
“Rmplon Pedigre.

THE AMPLION CORPORATION
OF AMERICA-

Suite , 280 Madison Aves, New York City
cago Branch. organ St.
T

ic_aspect of this question is
mercialization of radio_ programs
not enlarge upon this as it has been done
Sl ik iron ey b

,:,8

ence, which, in substance,
he working out of the

problem. phase of this prob-
lem is the character of the announcements
Station managers have, perhaps, not re-

zed to what an extent the words used
to the listener, just
program as the so-

‘psychological

s arc,
part of the
am material, The

examined and
seems to be no appreciation at ail that some
periods of silence during an evening’s radio
program are not wholly distasteful to_ the
radio
“Wh

listeners.
ile 1 believe the radio program art is
only‘at its beginning, I could not complete
Ty tatement. withaat a_ tribute 1o, 315
traordinary. power and value, even in this
formative period

stes

While the wonder and
b disa
e

peared,
Bek are concericd, it scenm
never marvel _sufficiently
service of enlightenment and joy
offers frecly to all men.
COST OF BROADCAST pxocams
It is the opinion of Mr. Powel Cro
sident of the Um\z\ Radio (_nrpum—
roblem that the in.
That of broadcasting.
and the improvement of the programs put on
the air. Mr. Crosley said
Ti ten people nlcmmL
bigy

ik i

with radio were
est problem con-
y today?' probably
nine of them woul in general, ‘Broad-
Casting? 'That is the \mmd'\nm\ pon which

the radio industry is out it, the
e ifacture of sets for popular consumption
would never have been started. Without

sy could not exist toda
ily, broadcasting is one big
anes

it, the set
More specific
pro blem, compased of_ihree smalle
a host_of little problems of minor im-
portance. . The three principal problems are
First, the climination of _interierence
now cansed by the great number and brox-
broadcast  stations; second, im-
of dependability of _recéption
overcoming of static, fading, etc.
improvemen
The

SEine quality of
these three

ast_of intro-

another question—that of the com-
pensation of the broadcasting artists.

the first two of these problems

will_take care of themsel broad-

casting becomes more T e il be
and interfe

will be. reduced:
poweriul stations are built
ding

ARE YOU THE MAN

In sour_tovn ta sel and
oty BOWERSIR, FThnha
e NO-BATTERY" ELECTRIC

LichT SoBicer Atio” REcE

1y epniais, Ty i

e oo by Popuar
il ottt may w2l Jd
S o el terts gt

Simoser ini

WWrite for hecrature

. FOQWEROLA RADIO CO!
s v o

of programs necessitates ob-
taining better and_better _artists,

makes ever more vital the quest

the fund come from to compensate
this *"Not many of us are prepared
ke defimite. statements oF Gur opinions

a5 to how this problem should be solved,
Different plans have been tried erent
Iocalities, with more or su

tome. couniries, Droadeasting. is subsidiaed

by the governments ; in others, it is ted
by taxation of the peaple; in our oo United
States, it has been, in the main, provided
by radio manufacturers, schools, churches,
etc., with the assistance of national adver-
present time, it is difficult to
¢ roper solution—;
in that broadcasters are going to find a
Tution necessary within a very short time”

public service is the main
thougle, i the opinion expressed by Major

REGULATION IN THE PUBLIC INTEREST ‘ e

Radio News for March, 1926

Seeitand hear it—
then you’ll know
why we say—

Radio Built for
theYears to Come

LLLSHOW YOU HOW

.E-“°f'.«‘,.'.?5,5’:‘,":::.:“«;."“‘:,'.:":“."'? as

L
.,.x'amun{’xrmuw i
G

Sauire, Dot 207, Ghicaso Y

£ S USa,
oot i clalos api T, puedeulre of sour
Tv;\”ﬂb_r(n‘m;naul finine, Ao tll g T out 0
S
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Saltzman, chie: syl
neral Saltzman said :
“The most. urgent_problem conironting
v is_happily not related to the
of the art itself. It is the
problem of determining those phases of radio
enterprise that are worthy of continued ex
stence, further development, and continued
public support.
“The increasing use of radio as a means
of international and domestic telegraph cor-
respondence, as an aid to acronautical and
marine. navigation, auiomatic train conirol

and other v has made it impera-

General McK.
officer of the Army

tive, for the  least, to restrict all
radio a hin ke Lo inithe
ether. ““That a1 seFvices. within those. Hrmits
e assured of unrestricted development

and technique, it becomes apparent that an
effort should be made to_eliminate those
4 service and faulty technique

to retard rather than contribute
10 service and devel opment of the art

[ samal National Radis Ciiiinions,
which representa agency in®

terested in. of afiected by, radio ave me
have resulted ‘in consideration and con’
struetive, recommendations toward the solu-
tion roblems, Those

s, it given proper. mationa,
support, Wil be condciv
to much improvement in

What Happens
in Vacuum Tubes

(Continued from page 1255)

appear as
e e e
the filament supp n Fig. 2, the leit
dark strip is the front edge of the anode,
the right that of the_contr The
thin hook in the center is the filament holde
his case, the plate voltage was +

volts and the control element potential
volts, referred to the negative terminal of
the filament. A sharply outlined pictur ¢ of
the glow discharge is seen.

From

of this glow discharge, we can deduce
paths of the electrons. 'Tn this first
the significance of the glow

ge it
that the
nentioned theory of

gl

considerably elucidated by the fact

conditions of the above

electron emission are
5

e poss
g the theory by observation.

At the i s shown he

the control electrode.

Fig. 1.
Actually \).c gain a deeper insight into

hmmmmv,x than that afforded
\cm v alone. e invest mm,
presents no very great ty
cz\mml be carried on wi thnl'l certain m:
‘matical mlrvu ation
here. will be
S M

Fiz. 3 shows the same aran
voltage ut is taken with a d
cat Jens, and. without exiermal illumination
So that reflection from 1 s walls of the
tube is reduced

D e

Fig. 4 is the same tube as in Figs. 2 and 3
2 Gt YR s T

]
0|

New AM

Used by William H.
Preiss in his “Straight
8” Receiver,
Lacault in his “
yne,” L. M. Co
ceiver, and specified by

Lester L. Jones forsingle
control receivers.
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S CO“Products

DE LUXE MODEL
AMSCO VERNIER DIALS

Nowfinished in gold, silver,

ree acting-forward
or backward, fast or slow,
without momentumorback-
lash. Gives finesse to fingers.

FOR STRAIGHT-LINE
AMPLIFICATION

ai
e

ine Bakelite.
hole moun

On¢

INSTALL THEM IN YOUR SET AND LEAVI
THeR SPEAK of THENSELVES
s and Used oremost Radlo Engin

SoDEL Attt
tarade, T bulcose.ia. Hobews ey tibe,
st Salerts’ Kot

R e Gty ciete, mlsod
610000 10,001

i with Gld Lask Cllgs $1.50
TABS.," 2425 Lineoln Aveni, Chi

X-L_RADIO

It Clicks into Contact

AMSCO
UNIVERSAL
AII gundnrd UK
a click that assures
positive contact.
Patented Amsco

genu-

-
They save space

AMSCO PRODUCTS.INC.
Broome & Lafayette Sts.. New York

ALMOST TOO GOOD TO BE TRUE
X-L VARIO DENSERS

RESISTANCE
COUPLERS

The perfected instru-
ments for straight-line
amplification. All fre.
quencies within the
voice and music ranges,
from the highest treble
to the lowest bass, are
augmented equally,giv-
ing true tone reproduc-
tion without distortion.
Investigate Amsco Re-
sistance Couplers, Grid
Gates and Resistors.

o
h

Rubber Covered Insulators

Aectual Size
Neat and effcient. _For antenna, ground and
ad'in_Swir

l

| || e
‘,,‘ CULVER-STEARNS MFG. CO.

Worcester, Mass., U. S. A.

Tnsure your copy reaching you each month,
Experimenter Publishing Co.,

Stbscribe to Radio News—§250 a year
53 Park Place, N
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Your Rabio

if it has 4 loud speaker, cither
attached or built in, probably
uses some type o

MILLER

Amplifying Horn

The reason we
say this is because
of the well-knowr
quality of the
Miller Horn and
the fact that we
make forty - onc
different models,
one of which is
adapted to prac-
tically any radio
on the market.

Miller Horns

whether they are straight, curved
o folding, Targe or small, are all
worked out on scientific principles
as far as acoustics are concerned.
Then they are built to endure, be-
cause, as they are moulded, they
are accurate in size and their
composition is such that they are
inert, non-absorbing, unaffected
by ouiside conditions — will not
crack, split, dry up, swell or rattle
Surely, Mr. Manufacturer, we can
supply your wants with one of our
models—and at a competitive
price.

The Miller Rubber Co.

of N. Y.

AKRON

OHIO

FAHNESTOCK CLIPS

PRESS
DOwN

HERE

tors for every radio purpose.
Ty

Print Yo
o St T sz.\ ot
R
e

e hazat: Wets 1o
eI FE PREss Co, V.7

small negative control element potential.
The space filled by the electrons is, under
{hese conditions, considerably. smaller than
HL e et

s the same tube, but with an anode

potential of only 10 volts and a. control
Tiekient potearil of 4 45 i The fc-
sult is that now the most of the charge

passes, not to the anode, but to the control
clement,

is a tube of the same dimensions as
that ‘used heretofore. But n this tube the
anode as well gs the control element are ia
grid_form. The meshes very small,

gl withi e et e and the distances
The anode potential is o+ 62 volts, the con-
trol clement potential is O volts, Fig.7 shows

{he same lump with an anode potential of -+ 69
volts and a control electrode potential of
the same lamp as in

potential, they reach a certain velo
are not stopped by a massive anode plate,
will continuerin & straight fine i thefe ini-
tial direction,

In this manner, every arrangement may be
investigated by the application of most varied
potentials to the individual electrodes.
e o e u
photograph every case.
sonal observation will answer the purpo;
It can be readily understood how much easier
and more instructive is this method of
studying varios vacuum tabes “than. ety

aly
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LEARN IN
CHICAGO

RAILROAD
FARE

Bigguical
included of the
fihout World
Charge an
iy personal

Pays $60 to $200 a Week

to Properly-Trained Men!

b A
=S e

Spend 12 "Ipplelks at COYNE

ATty B R

i

“'“”\hﬂ‘e"“

‘Send this Couponnow’for BIG FREE BOOK
and DETAILS OF MY SPECIAL OFFERY

! m,
5 e g P it 1
ciial Bhoiss o Secirial sochs, 410" ot}
Ot ot R e

Nae

Adirss

complicated and o theorizing
FURTHER POSSIBILITIES OF THIS
METHOD

A further advantage of this method offers
itself, in that more complicated phenomena
than that of mere clectron emission may be
rendered observable; as, for instance, emis-
sions of positive_and negative ions, which
are Scientiic value, | There arc
Such_manifold Uiings {aking placs i the
our knowledge of them is
surely to be
Hoped that i will be posible, by this method,
to penetrate further into_the unknown, or
e e of science.

An Easily Constructed

Crystal Receiver
(Continued fwmv page 1292)

four inches in diameter and five inches long.
An ordinary _(vmmc;ﬂ container will be satis-

then be placed in oven_ un
thoroughly dry, and then coated Tightly with
good waterproof varnish. This will prevent
moisture absorption, and" make. theform
strong and rigid.

coil is wound with annunciator wire,

which is really admirable for the purpose:
T v Jo 16 8 e © mar
mize resistance, and yet not so large as to

introduce ob:c(ummblc eddy-current losses,
The two thick la affined_cotton
covering. provide excelient nsulation,

space the turns just the proper Lar,

Ik e 50 turns of wir a tap a
The \mlmg it be
TalE an_ ek dram one edesy
o

should be allowed for connection.
The 50 turns should
tightly. The end s!
mere souall ol
connection left, as at the
Tt o leata e jrade witlsbarerwice
Anninciator wire with its covering removed
ch leads are require
twentieth, thirtieth and

stk the. tenth,
forticth trns. At ¢
screwdriver under the turn an
slightly above the others.
sulation at the bulge so that about 4 inch

and mone of the

) Philadciphia.

Get This Book

Write today for this big fascinating
32-page booklet which tells how you
can build the truly amazing
QUADRAFORMER receiver. Based
on a new radio principle, five tubes
give remarkable results.

Enclose 10c and you'l have it by return mail

Gearhart-Schlueter Radio Corpn

713 Voorman Avenue, Fresno, California

Special Librnyy nf Information
RADIO PATENTS

TRADE MARKS
JOHN B. BRADY

Patent Lawyer
Ouray Building Washington, D. C.
Cable adiress.
RADIOPAT

Telephone:
Main 4806

APEX UERN(ER DlﬁLS
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of the wire is exposed. Then solder the
leads to these bare sections.

Vhen, fnished, there are six leads 10 the
coil: (A) at the start, (B) at the tenth
TO) at the twentithy (D) at the thirteth
(E) at the fortieth and (F)'at the end or

rn. (See diagram.

The inductance has, ' value of approxi
mately 172,000 cms. When shunted with a
variable condenser of 00025 mfd. maximum
capacity, the tuning range is, approximately,
irom 180 0 400 meers. [ The addi tional
capacity of an average acrial results in an
actual wave-length range of from about 200
10 550 meters

THE DETECTOR UNIT

“This set uses a carborundum detector unit,

comprising a regular fixed carborundum de-
Do

ating biasing
coutrallinE (e e ¢ e
detector. The potentiometer is of very high
resistance and has a neutral tap, which auto-
Srcvides Sppicatcneiinti detec-

made very high or very low, or set at some
intermediate value that affords best recep-
tion. This adjustment, being made electric-
ally through, movement of the potentiometer

i the detec-
mpens the cir
broad tuning;; if it is
t affects the tuned circuit only slightly
consequently, permits the highest degree
selectivity. Tt may readily be seen that ths
regulation governs the selectivity of the set
The unit has a camurundum -
built-in by-pass conden: nd
sertion of a small ﬂaqm«v!w cell. " The bias
is adjustable over a positive and negative

is of the sigle-tiole type suited
for back-of-panel or table mounting, requir
ing only two connections, just as does an or-
dinary crystal detector

EMBLY AND WIRING
The panel of the set shown in Fig. 1

of hard rubber or bakelite, seven _inches
high and ten inches long.  ‘Holes for the
shafts. of the switch, condenser and un
Should be located along the center line of
the panel; with the condenser in the middle
the s inches to the right and
cqual distance to the leit.
e layout presents a very neat

knob, is positive

appear;

After holes of the proper size are drilled,
mount the apparatus as shown in th
wation. | The €oil should be attached firmiy
tothe rear-cnd plate of the condenser with
suitable brackets or screws. Bring the leads
irom taps A, B, C, D and E to
ihe order numed. The leads
proper length and cov-
Sred with fmsulating (UbIAE. o, prevent. short
circuiting; and the ends should be soldered
to the contacts. Care should be taken that
the solder does not flow between and short
adjacent contact points. Comnect the_end
of F tap lead to the ground binding post
The lead shouldbe insulated with cambric
twbing.

Connect the ground binding post to one of
the phone posts and make a connection be-
tween_this lead and the rotary plate termi
nal of the variable condenser. Connect th
Con
Dinding

contact on the
LS arie e
© detector unit 1o the re-
i nm e binding post
AERIAL AND GROUND INSTALLATION

he horizontal portion of the antenna
should b as bigh above surrounding cbiccts
as possible, and should be at least 100" feet
and prefera ct Tk —cven 00 e
is nat too much, will insure good, loud
reception and  the greatest range

‘e recommend the use of a single No. 12
soft copper _enamel-insulated wire for the
aerial, lead-in, and ground connection.
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HORDARSON

TRANSFORMERS

Standard on majority of quality sets

In sets priced
as high as
$2000
you'll find

Thordarsons!

[Sf}S vour radio et lacking in clearness and
«‘-, | volume? To give it a tone quality com-
ﬁ 2] parable with that of the finest receiving
instruments, replace the present audio frequency
transformers with Thordarsons. Your dealer
carries Thordarsons, identical with those
used by nearly fifty leading manufacturers whose
sets are priced as high as two thousand dollars
each. Follow the lead of the leaders—amplify with
Thordarsons.  Write for interesting literature.

Types and I’rices
Thordarion u,,,‘mm requency Trans-
5505 .,x,’ i Thorarin

Also choice

iage Tower -\m»h(\ i of the
i vmji‘fw o' MacMillan

mn«mnnn!lv lul\lnnlm-d 1t dealer cannot Arctic
* o Expedition

YouWill Make a Big Mistake

1f you buy a radio cabinet without first getting our free catalogue.
Made in hardwood mahogany finish or solid black walnut. Choice
0f 7V; or 10 inch depth same price. Full length piano hinge and
lid support, both nickel plated. Baschoard free. Beautiful cab-
inets in rubbed finish. We sell Loud Speaker cabinets complete
with grille and silk ready for your favorite unit.

The Southern Toy Company, Inc.

Dept. N Hickory, North Carolina

Tnsure your copy reaching you sach month Subscribe o Radio News—$2.80 a year
‘Experimenter Publishing Co., 53 Park Place, N.
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SOLD AT ALL NEWSSTANDS
AND RADIO STORES

AMPLIFIER
TROUBLES

Trouble Finding and Correcting
Simplified for Everyone

68 Nomatter how much or how litle you know of your radi seciver, this new “Radio
Trouble Finder” book is going to be a big
Pages It explins the commn aad special faults of it oot recivets o soday gels
s hi e ow to recognize instantly, by various sounds, where the trouble lies and also gives
:p(‘uﬂl simple tests by which you can determine what is wrong with your receiver. Then
200 for cach particular fault there is explained the proper procedure for correcting it.

f Al troubles and their remedies are arranged in simple charts so that even the most
T1lustrations inexperienced radio user will have no trouble in keeping his set at all times in first
- class condition.
Size Allparts of dhe sadi e are illsrated o show the layman b 0 proceed in coresc
ing faults.
6 x 9 Inches THE PRICE OF THIS BIG BOOK IS ONLY 25c. Everyone can afford a copy.
Keep one around the house for any emergency. Order today by using the coupon
Sold everywhere  below, enclosing 25c.

on Newsstands Published by The E. T. Company
and Radio Dealers Th i -
e Consrad Co., Inc., 64 Church St., New York, N. Y.

— e

CCONSRAD O, INC,

64 Church St,, New York, N. Y.
Gentlemeni—l am enclosing 25c. Kindly forward at ence one copy of “The
Radio Trouble Finder.
Name
Address
City, State
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EASY

Turn the kb of the detector unit until
the slidet s gt the neutsal paint of the
sistance strip. Switch lever on
the_contact point g _rotate the
variable condenser between minimum and
T CIE. no! stations. ar heard, move
the switch lever to point “D” ard again
rotate the condenser. If necessary, repeat
this at eachi of the switch contacts. When a
station is heard, center the condenser at the
point of loudest response; then move the
knob of the detector unit to the point where
signals are stronges

ESULTS
The finished ot was tried in 4 number of
homes in Niagara Falls, where receiving con-

ditions are smilar fo fhose n the mAjority

WMAK in Lockport (20
ceived suficiently loud to be heard plainy
with the phones on the table. ‘Other stations

included KDKA, Pm\ln h (200 miles)
/GY, Schencctady miles), WBE:
Springficld, Mass. (32 28 mile), and everal
Chicago stations ules) This
during April and Niat, have

19, we
c‘(pectanm\; of greater DX shis ier,

The Manufacture of
Modern Low-Loss
Condensers
(Cmnmm-d jmm [‘uyu 1276)

1o little perforated strip, which may be

in front of the pile of rotor plates
i Fig 3, 5 forced over the projections at
the end of this set of plates, and es
il tem Ao shgnment T
swedged into place,

fter this part of the assembly is fin-
ished, the insulating bushings are inserted
in their sockets, and the end plates and
bearings are assembled, The small ball bear-
ng that may be seen in the Towet left-hand

G

permanent alignment.
OCEDURE OF TESTING
When ﬂw assembly is complete, the con-
densers are sent to the testing department.

inspector testing_condengers for
iency and accuracy. K 10-vatt oscilaor is
i the tests

Fig. 4 shows the inspector and the apparatus
for determining the efficiency and the ac-

racy of the finished condenser.  An oscil-
fator employing two 5-watt tubes,
to 600 meters, is coupled to a circuit in
which the conde

ser is inserted. When the
to_ resonance, the amount
ng in_the high frequency
efficiency. If the current
is lower than normal, there
path somewhere in the condenser, and it is

eakage

discard imilarly, the capasitance of the
maximm and minimum settings is checked.
This must be accurate to 1 per cent. before

the condenser is passed.

Fig. 5 shows a second testing process,
used for double or “Siamese” condensers.
It is the duty of the inspector to check the

“PLL TRY ANYTHING ONCE”

is heard quite frequently. No doubt its an interesting habit—but the ex-
pense which follows is not always so pleasant.

The chance is usually in the other fellow's favor,— and the expense
yours.

hen you buy a B-T product you eliminate chance. You are sure of
sound engineering and practical design.

Bremer-Tully know how to design enough things of merit that the;
don't have to paint glowing, pm..mif novelties. No B-T product is re-
leased unless it is superior, e e e
M. Bromer and Me: Tally fesl hat it £lls a real nead

The B-T Counterphase

ontrol is a proved success. A lot of last fall's novelties have
i COUNTERPHASE is just nicely warmed up—end it

n a.
e R

method of R

oth the Cuunterpl\asz Cireuit and Torostyle Transformers used there-
in are covered by B-T patents. For |, 2 or 3 stages of RF. they are unequal-
led—and no one has ever even intimated that any other wiring diagram
begins to approach the 9-color schem furnished with: 5+ and 6-tube kit

B-T Audio Transformers

will be found wherever dealers carry the best. The guality is there,—and
B T e o s s et ond

B-T Condensers

are not only mechanically superior, but likewise possess an electrical eff-
ciency that is unsurpasse ¢ ise fan chooscs condensers from results
not advertising pictures,—you will find B-T's in his
Before you buy SOCKETS, DIALS, CHOKES, TUNERS, or any of the
above just look over the B-T parts first,—and think for a moment what
RADIO experience means in the design and manufacture of parts for RADIO

“Better Tuning” describes and illustrates B-T circuits. Sent for 10c.
CIRCULARS FREE.

Bremer-Tully Mfg. Co., Chicago

// IMMEL DEA B,
om e 5[/]5/555 Wigfﬂ;f U. S. TOOL S.LF. CONDENSERS
ENT o York it o smosthnces that prevents

any station. ' Equily of
cient under all conditions. R

U. S. TOOL COMPANY, INC.
N.

E,

YOU CAN GET_____z |

Greater rofles or crystal ent
rekeption i you' use e

You must see our new 64-page
Catalog before you huy any-
thing in Radio. It's FREE. Yo5.a:
RANDOLPH RADIO CORP.
159 N.UNION AV. Dept. 2 CHICAGO, ILL.

'NJ
VERNIER DETECTOR
$2.00 At your dealer or Direct.
ROLAND BROWNLIE & GO,
20 Saunders St Modiord, Mass.




1366 Radio News for March, 1926

capacitances of both halves of the double II
unit, and to make sure that they read alike
over the entire scale. They must check to
Yithin, 1 per cent, at setting, h’(vfnrc
3 they are passed. Minor adjustments to bring
Radio Product by | i s i maiehs sening

slightly the free outside rotor plate of

of the condensers.
When the condensers have received the
final OK they are deposited in numbered

trays and sent to the packing department, =
ready Tor ‘shipment to the wholesalers.
TS IN In
ety e rane s g [
Beautiful
Wooden
Cabinet

5-Tube

GOLD MEDAL
TUNED
_— RADIO FREQUENCY|

Ty npecos i duning doutle, o RECEIVER

Sta
tances il be equal at ny 5 setting of the tuning

Pin-Jack Voltmeter

HREE famous makers, Radiola,
Victor and Brunswick have pro. Pz Was $60
e e supereerodyncs S in Fig. 3, a condenser of the same capaci- it X
ks for the tance, produced under the manufacturing without accessories
e s b vilias methods in vogue three or four years ago,
e Weston  Pin oltmeter would bave from fifty to seveniy-five pet
g,‘,;;f‘,,“;yz;;z Into these pin-jacks as cent, more. parte. The reduction is due
N s e ik e | the ‘use of milled rods to hold the ul.A\C>
simply ik in thentutn the battery in_alignment, instead of the multitude of
setng kacb uel whe pointe of the small washers formerly used to space th eln]
Foiflens bks cie R The.resalt is a neater, less complicated, ant ithont aveousiics
daaad S v B T miigh more. elficient “job, both electric
are operating your set at three volts
which s the *critical tube Alament and mechanically, oAkt
Voltage for the best reception. Precision methods_allow, ell, a con-
You prolong the life of your tubes, sidecable rediiction in the over-all size OF :
gou lengthen the use of your bat. the finished instrument, as the plates may. SHTREASIE s )

teries, you get greater distance, bet-

be spaced at a smaller ‘clearance than here-

real r:suka of which your set is cap- tofore. In all the manufacturing processes
¥ v :
able. oullmul above, a n{)«x/‘\;&y “‘fﬂle\:\nce. or Delivered free anywhere
of it This remarkable in- wance, of 1/1000 of an inch is o3
strument wil cost you only $7.50, Shecificd;  Any part that.va ies rom normal in the United States
1,20 ot vou radly toubls vasish more than this amount is reje
B e o VThe plant shown in these pictures is one

show
D write s for full Infocmation, he largest of its kind. It uses 20,000

fle e e GOLD MEDAL RADIO
quired for the actual machining processt 1034 L A
New York City

Controlling Power and
Motion by Radio
(menurd from ['m/r 1281)

WESTO!
ELECTRICAL INSTRUMENT
CORPORATION

Increase Your Earnings
In Pleasant Work

G H, Kolbe, enfoys

173 Weston Ave.,  Newark, N. J.

used instead of two, in order to set up v
Sit itk M o e peit

thus allowing the ‘greatest possible ﬂmhxm;, s et e
of. control e Radis o
The useful range of a “ground” current B e Trriing
BLUE PRINTS rk‘\'u,:: of this kind is restricted to a mile ‘when the sensatior
r and is considered seriously only for seue
p\v\'p\):ts of harbor defense. e
HERTZIAN WAVES sradate
S ol mem« with _infra-red emanations, u,,,',,,m,,,,‘ W
b ] Wi T T
sl b ot i | | macans of radio. control of mechanjsms, but Spage T
sl they are subject to one serious drawba ~1<l perators,  Mechanics,
,w Nomoms | | QLall the methods fuat have becn ‘,” 00| | s NOW o e skt “Opmeruntes In Radi”
cone || inerterence from enemy o other wndesicabe | | (oY M: S5, 4 RAPIO INSTUUTE,
“The real problem i the field of Hertzlan: | = :
wave radiodynamics is to find a means of -
directing a beam of high enough power to MARKO

minimize interference from chiance or defib- |
any stations are in

present that it is impossible to are

nsiive recciving device,  without ALWAYS DEPENDABLE

‘hance that ‘any signal on the
e wave-length will cause it to n‘spnnd MARKO STORACE BATTLRY @0

RADIO BATTERIES

T
FREE [ Usss, & uios o s 53
Tromendons nvll\unnllnnd.lhﬂ' sﬂoni;l sety, Kt Bo
TR A S

LR SR (085 o o St GHICAGO, U.SA: | as, for instance, by exploding a torpedo.
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receiving unit that will not respond to strong
static impulses, nor to_chance signals from
a nearby, high-power station, is an absolute
necessity, unless a complicated signalling
m is used. It is desirable, also, to_ have
the controlling beam of waves so absolutely
directional that they will not
ordinary receiving stations not i
the beam. This makes it more difficul
an enemy to detect the operations of |0r|\u10-
directing stations, and adds to the_ surp

element.

A few years ago the old, messy and unre-
was detector _in all
e radio dynamic work.
the vacuum-tube amplifier has made
the use of much more reliable detecting de-
vices; but we are again conironted with the
problem o ether. No longer is
it necessary to find detectors sensitive enough.
Our new problem is to make them suffici
insensitive, and still reliable and posit
operation.
TRANSLATING APPARATUS

As has been pointed out earlier in_this
aricle,the transmision and reception o
pulses is only bl of the problem of radio-
dynamics, " The othe half is the means of
apolying this received impulse 10 controling
the torpedo, or other mechanism
ample, we miay wish o be able o start, stop,
or reverse the propelling mechanism, to steer
fight, left, or straight abead, to_control
Tights, to igni s at the proper mo-
meat, etc. These functions are ususlly carried

an’instrument called a selector.

may have any i several forms, such
38 @ rotary cam switch, controlling geveral
circuits, a progressive selector that will per-
form cach of a series of operations always
in the same order, etc.

For example, the steering may be con

rolled by means of iton plungers working
" solenoids, as shown in Fig. 3
e e S
nal is sent out which causes the selector to
close the local circut ‘of. solenoi he.
current from battery then flows
tirough the solenoid, pulling the armature
inward and, onsequence, the

rudder to move in the desired direction. The
fext impulse will breale the cirest, and. the
spring will draw_the rudder Jack to the
straight-ahead position. rechanisms

imil
oy bo sevbl il e s oy

desired function.

TYPES OF SELECTORS
Selectors are divided into two main
fications. The simplest are those which per-
orm a_certain set number of functions
always in rotation. The more complicated
Torms allow the functions to Tormed
in any”order, as necded. A rofary cam

witch, similar to that shown in Fig. 4,
typieal of the simpler selectors, T this
case, in_one complete revolution of the

whesl of insulating matersal, the cantact strip
Cd

pair of brushes
a

oses the circuit of
It takes six impulses for
ution. Therefore, eacl
tion can be performed but once in a revolu-
tion and, in addition, each, function guust be
performed once_per revolution. Thus the
$peed and practicabilty of such a device is
imited.

foregaing type of selector  requires
nothing more (han a seres of single mpulses
or dots, for its operation, and all o

e cilasile Wit (if Heriia
waves are used). The more complicated
instantaneous selector may require more

elaborate signals, and sometimes the use of
several different wave-lengths. In the latter
case, several separate tuned circuits arc used
in the receiver, and each works independently
of the rest, closing ifs own relay and per-
i on.

Tf the <1mphr type of selector iltust
in Fig, 4 is used, it is possible to skip
around the barrel of the switch without
pausing for more than an nstant at any one

ted
idly
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- | Positive
Performance

Not an Experiment,
CASE RADIO APPARATUS

Formerly Indiana Hyperdyne
§ IT not a-pleasure to have that favorite orchestra or that
particular concert just when you want it? Case Radio will
give you performance without_interference from other sta-
tions, o howls or squeals. It beautifully becomes any home, with
Radio reception in fair weather or foul.

These sets are not just put together—they are manufactured
complete, in our modern plant, constantly under the attention of
Engineer.

Tuned Radio Frequency
give you positive reception.
circui

Hear this set
and you will agree that it is
stvles—all moderately priced.

Description—Model 506
Is a perfectly logged 5-fube, long-distance, \m)cd Radio frequency
Solid \lnhngan} Cabinet, with a 15° Slopi tal Lacquer Alu-
minum Pane! 3 Vernier- cnmm”ed silver yxmn\'cra P1ne1 is marked
in meters—see 1Ihmraunn

has stood the test of time and will
CASE sets employ this perfected

—compare it with other sets, regardlessof price
the best set to be had. Made in 6

Jobbers axd Dealers—Ne
139 proofs—

Model 5067875400 List

e catalogue inserts and. lectr-
Just of the pres

full line of Radio
Recevers = 86500 to
20000, Deale

write s for' the m,.
et distributar in yor
Lerritory.

600 Case Block, Marion, Indiana
RADIO APPARATUS and AUTOMOTIVE ACCESSORIES

100 Volt Storage *°B™ Battery for $10% !

ore_power, quiet SERVICE
FR\\hMr Cate ,,;: Double-Duty
HARGEI

1

volts $10%° Véur $12.50
Prices in Canada Your'7.”
V614> Vuf17.°

SERVICE BATTERY CO. of Canada, 3/ Roncerislisshve.

SERVICE BATTERY CO.

704 East 102nd Street Cleveland, Ohio

Complete
withBulb

s14:%0
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Get Out of
the Fog

Myers Tubes make
an instantaneous
improvement in the
clarity, volume, dis.
tance and quality of
reception from any
Radio Set.

The Tube is the Voice
of the Circuit
MYERS Tubes are real Radio Tubes

—normfied ncandescntamps

They are made 7 ‘pioneer
designers, for rposes exclusively.
Compact, pruuely correct, free from

ad spaces and clumsy dimensions.
Finst perormance finest sppesene

Special internal geometry gives highest
mutual conductance largest fa(wr nf
amplification, resulting in maximum per-
Tormancewhen used ineither ransformer,
impe

Unbreakable in normal use. Double.
end electrode supports. Absolutely non-
‘microphonic. Perfectly uniform.
‘matching necessasy.

Marvelous Clarity

Tsengonaly prefred by amaters and ex

| contact; so the desired control may really
be reached without going. through allthe
other Steps one at a

PROGRESS OF THE SCIENCE
el sl e Bl i tnde

more than a_possibility, as practical
application was conceried “Four or fwe
Sears ago it had advanced 0 the status of
an amusing and mystifying toy. Today it
is being used in both the Army and the

Navy o control movable tatgets, and for
other similar pr
From our_pre

sent_point of view, there

| seems to be little possibility of anything other
| than a wartime usage for

efscience: What
e may be ut it is
to be hoped that
toward the substitution of machi
iman power wil toon find &
dynamics in_ everyday i

we cannot

he world- \\\du ‘movement
irie power for
place for radio-

Set 0wner S ln\‘ormaﬂon
(Comnmui frmn page mx)

tested all_the connections, the trouble is,
rhaps, in his tubes. Alter the vacuum

tubes have been run about a year or so with
hard wsage they become inoperative,  This
is because there is, originally, a surface

coating of thorium on. the. flaments of the
tubes, and after a while this coating wears
away. "It is not necessary to throw away
0 e« thevion b
activitated, at almost any radio store,
a very small sum.

repaired, or re-
far

The Loop Antenna

(Contined from page 1301)

excellent results being obtained with a loon,
e first condition mentioned s the use of

a seasitive set.. Just wh

sitive receiver ? i

g;:;;,ﬁ{',; g 1 A"m; % existing types of circuits will help us an-
M 5o M Swer the question.
L 4

Faully rrmuud by Lo Penduamﬂ issued e CEIVi

S B S There are five distinct classes of receivers
Ym: Dealers non-regenerative, regener: .m\: radio fre-

Myers Rndio Tube Ci i quency, ind h
leveland, Ohio Gy, 1o the frst class, the use of & loop

i
ot ity ity
e ol bt et

KELLOGG WAVE MASTER

leto descriptive foldor No. 1.0 today.
KELL00G SWITCHBOARD & ¢ SUPPLY GoMPANY,
1041 W, Adams Street

64 lllustrated Pages
of Radio Bargains!
Write for Catalog Today

RANDOLPH RADIO CORP.
159 N. UNION AV. Dept. 2 CHICAGO, ILL.

you _cach month.
= 8250 a_year.
53 Pack ' Place,

Tnsure your_copy_reaching
Subscribe o RADIO. NEWS
Experimenter Publishing Co.,
NY. C.

R 6wt el bt radius from
the broadcast station, since this type of set
is neither sensitive nor selective. It is
wholly inadvisable to use a loop with such

e regenerative set includes the regenera-
tive reflex and the greatest success can be
loop ins f an
aerial. Under the category of regenera-
tive sets is included the use of inductive or
feed-back in conjunction with a
detector and one or more stages of audio
irequency amplification. Only one thing can
be said about using a 1oop with a set of this
Kind; and that is, when an inductive feed-
Back s emploed, be careful not to allow
the loop to get foo pear the tuning induc
s excessive feed-back resulting in
oscillation will be produce
use of 2 |«)0p wnh 4 tuned radio fre-
seceives s been condemned
5 o have experjenced poor results
e here 15 no rea:
son for not being able to get just as good
resuls with a Ioop as with an quidoor an-
N

The u

tenna on this kind of set. No
Whether. the:set ‘be'of" the straight taned
radio_frequer eutrodyne, superdyne

or other modification, the loop can be stic-
cessiully employed. By using proper care
in preventing the loop from receiving enerzy
from the field set up by the radio frequency
transformers, the trouble js at once remedied.

This can be done either by placing the loop

Radio News for March, 1926

“78 STATIONS

in 2 evenings on this
indoor aerial!”
—writes a Michigan fan

&

Increased Selecthty_
Sweeter Reception—

Exerswhoro this new
sl ennen 157 vt i
R, "IN 0° ot rekepti

o greater Yo' i
sl seral o have

ANTE NAE

cetetiteally de-

Large Size Has
1000 Feet of Wire!

IXL ERRARSER

o 1X eontain
TP et i Govari
il Darement. - Bduipyed i
Specla 'R somdensers - Moth moxe
hcine i WAL ottt vires
nml um one” SEB ua e
hirean b ure. ot

R e . s
isisetie weers

Type IXL (large)

$4.00

Type BXL (small) ..

FISHWICK RADIO CO.

131 CENTRAL PARKWAY, CINCINNATI, O.

Dernon Room
MARCH MUSICALES
EVERY SATURDAY EVENING
Febrancy 27¢h o Masch z7th
FOURTH YEAR
Levitzki—Sparkes—Dadmun
Errolle—Claussen—Ballon
Peterson—Kindler—Davis

Giannini—Steschenko—S:
Tibbece— Lennox—Jacobsen

FHIALFONTE-
[ADDON HALL
ATLANTIC CITY

Dt fths Ml wi bt
Jolderand rater

\@F@‘
ba o m:_mmm

Subsetine %o KABIO NEWS—$256 . z;ar
Experimenter Publishing Co., 53 Park PL, N.

ou_each_mor
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safe distance from the set or else by |
Completely shielding the latter.  Of course,
the formality of dispensing with the first
radio frequency transformer will have to be
engeted and the Toop dieectly connected 10 the
grid of the first radio frequency tube. The
m

interstage regeneration which takes
place, the better the selectivity, sensitivity and
volume, but take care (v keep the loop far

away

WRNY Broadcasts Chr(stmas
Greetings from Germany
(Continued from page 1261)

“idlers”

led over two or pulleys at the front
i the apparatus. Between these pulleys
is mounted the electromagnet, 1. The di
ing motors are located near’ the floor, far
ough away from the
them from introducing uny
magnetic disturbances through sparking, etc.
motor is connected to each spool sepa-
atel uch way that the wire m
in clther direction and quickly wound up
or unwound, as desi

m the Aoor in front of the telegraphone

is a box, 3, containing t fier, for
magnifying the very weak currents induced

the magnetic wire speaker
strength. Steel piano o 0, i

wsed. The reproducin; nagnet has
& diameter and Tength of about fhrec-cighths
of an inch, and a soft iron core of about
3/6A-inch cross-section. This

groove in its outer end in which the piano
wire runs. The magnet may he wound to
a resistance of anywhere from 100 to 5,000
ohms, depending on the impedance of the

i it SR e, |
Tt plans Sl oker |
i conme oL GRS

circuit in which it is to be placed. The pian
gver the magnet with a speed
rds a_minute, s
s

record of aboit 43
rents to be recorded

gnet. As the wire
3 varying magnetiza
tion, carresponding to the fluctuati the

vaice current.

16 the magnet s discomected from the

input _circuit, is again run
ough with the or wnml velosity, e very |
ing_magnetic of e set 1p |

currents in the nm;’m,[ s e pond-
ing to the original signals, These cicents
may be amplified perate a
Toud speater; of the ampliier may.be con:
LR T
case the original speech and music will b
Dk on-the. A jus as. though It were. hcmu |
for the first time from the micro-
phone. The making of really good records

Eha sk e s o
cuit. adjus ce they have been |
made, it Siaple matter 10 give ' prac

tieally perfect reproduction of the or

stant magnetic field, such as that of an ordi-
nary permanent magnet.
WAX RECORDING
While the magnetic method of recording
has the great advantage that the record may |
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Avolt model, $35
6valt madel, $40
Prices West of the
Ro nkx(»)hghﬂ) higher.

Lotz
iDree R
Siilee e

At last!.. perfect “A” power

HE new Gould Unipower
has taken the uncertainty
out of “A” pcwez—and ban-
ished forever the i

most radio cabinets. It will last

you for years—no tubes, bulbs,

lamps or working parts that re-
; 1

and cost of renewing dry cells,
or of charging a storage battery.
Automatically, it delivers con-
tinuous, unfailing “A” power of
the highest quality —and always
at full voltage.

Unipower is a single compact
‘A” power unit that fits inside

quire
Only a few cents a month
Unipower automatically re-
plenishes itself on a low trickle
charge and with a minimum con-
sumption of current. Ask your
dealer for a free demonstration!
The Gould Storage Battery Co.,
Inc., 250 Park Ave., New York.

Unipower

Off when it’s on—On when it’s off

BUILD STYLE INTO YOUR RADIO!

Send 10c in stams or ol or B4-page Huctrated booklet.

m.mm "ot e o S e Cane Gl S0
eini

et D

unior Bench Saw
eeding 300 oher opeatons
e

Does rippins, mitering, grooring, rabbeting,
i s o S "Rl Bl et i
T e By 1o 1/8 oo, motar
ik i,

. £ BoicE,

Dept. 803.8,

“Making 1t Basy to Bully Things of Wood”

bl o e soke

‘e

“hio 10
i o Sioney

TOLEDO, OHIO

0 CATALOG & GUIDE.

of mewest 1ieas,

e S

BARAWIK 0., 102.133's, Ganal St; CHICAGO, D.A.

PATENTE

nie
Bote istostns Souk iovechon ta
e Senitfor e Piohdn
ERVIENER 'S "oncErTiont

o by ered sl afin
LR

0 gursy Biar,

Brlstatis. e he o
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SUPERADIO

Receiver

fcensed under
e

A powerful S-tube set of advanced
design that must be seen and heard to
be fully Gppl: ated. A most sensation-
al value,

SUPERADIO

B-Battery
Eliminator

Operates any Reces op_eficiency.
Provided with l“p‘ Yo precise.voltage ad:
% vols vasiable: Amp—13

S N

it 8 vats} 116 10

Type A for B Batteries.

Tipe B for B. Batterics

DeWitt- LaFrance Co.
Cambridge, Mass.

Boston Representative:
Marci, Hartley & Delitt Sales Co.
99 Bediord

Chicago Rrruumn
William A. Welty & Co., 36 . State St

SHORT LEADS!

HORT LEADS—uhich improve, so, much,

without creating

$1.25 a pair

be quickly made anywhere, it has.the dis-
advantage that the making of duplicate
records, to be used anywhere and everywhere
a simple matter ere
sc record has an unau
a sent time. Such
Recsrds are seadily. duplicated and may be
run off wherever there is a phonograph.
However, the quality of reproduction giv
by the old familiar disc record is not such
as to be suitable for broadeasting, * Indeed
the use of such records in
ol B he i
of cpartment of Commerce. But, in
the course of he past year, radio has come
» the rescue of the phonograph and devel-
L cultbass St o e
and reproduction.
|  THE CONDENSER MICROPHONE
The microphone itseli con:
of nothing more than two metal d
rated by less than 1/1000 of an inch.
constitute the condenser.

tion-

ta
oped new

ch or mu:
6 o] of everdl
by means of a ba

hundred volts,

vibrations of the iree
up minute changes of pote

which are
.d on a three-stage amplifier and thus

uifed several thousand times,  The con-

e e ety

electric needle would not of

“from
microphone, This is for the reason that
«cnmm”,u on page. 1380)

Speech Currentsn |
Radio-Phony i
rcwmz ~(I jr/vm page 1285)

be deincted 2t greater distance through the
air than the former. If we set up an an-
or use a simple continuous circuit of

nd move it gradually from the
r:\dm ng cirauits, the Tower fre-
quency it will be ible at a point
uhc—( nu Higher frequenty i still audible.
nally, at another point and distance, both
o e B
the same
radiator.

assumes that both
ffertive power ineither

TRANSMISSION
w_assuming the that we desire to
transmit speech by mea e of the
it s manifest that the one which
serve the desired end
Supposing that this
ik zcait I e Ton ALk large loop
with an alternator of low power in series,
we a microplone similaz o ihe onc
originally mentioned. It will be found
that the transmitted Speech is unintelligible
to an extre
Looking into the possibilities of higher
irequency currents, the effects of which can
be detected at still longer distances from the
open radiator or antema, we discover that
s the frequency ascends, the speech becomes
more inte until we reach a point where
equency is such that both speech and
he carrier frequency are inaudible at the
receiving antenna or loop.
A questio
the arbitrary average Treque
5800 Cr . o ot v e on S
whose_period is 800 cycles, and thus gain
the advantage of using a radiator which
works best when worked near to its natural

GARFIELD RADIO MFG. CORP.

Dept. B, 64 Vesey Street, New York

period, and radiate current at the frequen
of the voice without having to resort
Cither inductive effects, snch a3 origimlly
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REMARKABLE EFFICIENCV

1025

foeetner with 3 monel olding

oy i e

o e

can be cast
7 Voor. e
i tons

o intense
i e otee e and. tunes

{s

()

OLD TUBES
MADE GOOD AS NEW

o 1w Wy
e e o D

o 5% 1
u’m iniiar e
sEn
You et el
i ity pre
oy

R TR -

Dientions o
oy et

soectl prgpostions
Dulce Radio Co., mu.(msuc;‘
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RADIO NEWS—$2.50 a year.
Publishing Co, 53 Park Place,

Tosure
spmarive
xperimenter
N.pY. c.



Radio News for March, 1926

or without resort t ent, th
Fheqincy of which is very Hagh, fhis Juter
making_necessary apparatus of compm.um
design in order {o produce these higher fre
quencies?

Ve are back again to the original poiots
gone over. Radiation depends upon the 1
quency to a great extent. Another point is
that were we {o erect an dntenna, Whose nati
ral period was close to 800 cycles, it wou
mean that the wave-length would approach

“eters, which 15 & staggering uan-
tity for an antenna. Supposing the longest
wave now used In radio (o be 25,000 meters,
then to radiate at voice frequency we would
require an antenna system fifteen times
larger than the greatest in existence today.
Then on the other hand, when we consider
that although the average voice, frequcny
may be said y o be 800 cycles
nevertheless the voice carries vibrations tre
e e
and also_all voices are of absolutely dilfer-
ent quality or pitch. It is seen that only
those frequencies near 800 cycles would be
strongly radiated while the other tones would
be submerged or lost altogether.

PRACTICAL PROBLEMS
Besides, the ercction of an antenna of the
kind necessary would entail mile after

used in the small cucmLs described betore ‘

g

G s o i i
Sl e s e o vesihl
speech over only short distances. When we
consider that in a grounded open radiator
there s a potential node at the ground and

a loop or maximum at the free end, then the
Voltages bl up on an antenna of this Jind
vould approach the tension of thunderbolts
and require more insulation than that of a
Shousaned matier srasong: e nahue
inadequate |

we can see today, there is no
ZoSbl  ncaitng seeave dog
distances without the ai y hi
nencics, Which causé, great eléetos magntuc
disturbances in the ether and dissipate large
amounts of energy into space, which do not
return in the coflapse of the field, but go
speeding on their way in the form of waves,
carrying the spoken word of the city to the
hamlet or to the solitary ocean carrier miles
from land.

After all is said, we can compare the
system.of spench trgmasmlsgon i diveet e
rent over a wire to which
first

fre-

e,
place s Sl in view wnd the restl 5.
is, the carriage of

A
g8

$1000 Prize Contest
(Continued from poge 1258)

This is going to be a contest where the
majority rules, not the minority. We
do not want freak sets. No manu
youd hmld them, and we do_not th
the he public would wish such
a s(‘l 'lhe nr es \h«ru’urn will be awarded
in rhe follo ng mas

er all the entrics have come_in, those
that :Ac ne; n m’ml'\mv \MU h m\t
together, "The designs that show the
est similarity m practically z\]l dcmﬂ, \\'111
determine the -winning upﬂ Thcre

T Mystery Receiver

CHARLES LEUTZ'S LATEST EPIC

"L Y

S

THE UNIVERSAL SUPER-8

LICENSED' UNDER HOGAN PAT. 1014202

Tunes all Wavelengths from
35 Meters to 3600 Meters

Uniersal Super 8 “The Mystery Receiver,” s an improved desin of the
Unkvermal Do 6, ok ddes not b3 any. means sbporsede. the U Plio’
which 1 sull Soptimied and which fs the Ieading mmcm e
he Universal Stper 8, however, ia an advancoment in that while it retains all
the salient features of ‘the Univérsal Plio 6, m, Some mew. desirable featires,
‘making 1t the highest grade set possible €0 produc

(1) Maters are prorided to read the batiers voltazes,
(2) A spectal antesna coupling cireu 1s provided 1 reduce Interference and statie,
(5) Geared verniers are. provided on the tuning contrls.

6 A1 e tmportt compmnt bars e excad in & mtal o

Y e S L Bt b (0 Coiying

(1) W beloce 1, s aposel 1o Wach 4o hredt, s, i by faklng s senleec
b utsLde o aur Tatirs

e Universal Super 8 is not 1
ARy i paicat

e cxact functon of the seve tybe
R .‘»F}» maufaciurers desi et
rotection i Sperating instrctions are suppiied with each Unives
St Shper & er, Patents are apphed for covering Some of the features of
e Ullversa Suser .

Either the old o the now trpe tuhes are used in the
special provision is mad e, Specd by Some Wb manacrieis:

Obviously this r e A large production scale, due to the
e meeded i Dulding :mh om lmlunl\ull lerk ave now heing alken o

Universal Stper 8, and

Eustom-made basis 3¢ ga tory”tested in Long Toland by an expest
R Ger ke s pertsction,

o beliesed tha the new desien ‘mw,(n in the Univecsal Super § pises the
.,.ﬁ‘ il eprOducHOn une, Sy, sty and masinim e that
ined by . g o the e

g
G i maliils b B, s kv ihe demand for thi new dexsn 13

e i
WRITE OR WIRE

GOLDEN-LEUTZ INC.

VAMOS BUILDING
6th & Washington Sts., Long Island City, N. Y.

Cable “Experrato”

You can play the i hour and play
iz ' weelt on the.

Buescher Saxophone

Will of course, be hundreds of i
tons For that reas
Tt s oy 1o uple it 00 s
are received with a single-control dial, en-
sed loop. and built-in Toud speaker.  This,
Gien, it becoms: Ve, ey v,
because the majority want that kind of a set.
How, then, are the prizes going to be
varded? Under the rles and conditions
published at the end of his article it wil
be scen that the judges will choose f

.
inness 0 & very svple manner. They will

e
SR b T

df?é'ﬁ:'; e cioe it ya oo Tkt $28.50 Comuleto
e g i Sttty
e i o . 6o “E i o The Best by Tes!

L e
Buescher Band Instrument Co.
1227 Busscher Block Elkhart, Indions

ST T T

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C,
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Two Great Radio Books: In One

FIVE
Big sections each
a complete Radio
Book in itself.

1

HOOKUP REVIEW

d practical

For the radio set builder and

2

ADIO
ENCYCLOPEDIA

Radio Encyclopedia. Th
first  complete,  authentic
yorle of g kind, Valuable
0 everyone  nieresied in
radio,

3

RADIO PRESS

New ,dm in mdm ficat
improvements, Kito

ther, this. section is novel
intefesting and keeps you in
touch with radio ffom other

4

CALL BOOK
This is 3 very valuable refer.
ence, a ' complet

Slete Tist of its kin

g

RADIO LISTENERS
INFORMATION

This section gives many
Hints and ideas on the care

the listener's point of vie

50

PER
COPY

3
X
o
=
N
SR
83
[N
ax
&
o2
&
S

“ygua pe

R
Fadio Set Owners
Book
of Information. -

o
1

 Xoog

AW

(925!

The Most Valuable Radio Book of its kind-for Beginners,
Broadcast Listeners and Amateurs

SOLD ON ALL NEWSSTANDS

Now the RADIO LISTENERS’' GUIDE and CALL BOOK is combined with
RADIO REVIEW and will be issued four times a year in one great complete volume.
of this great new book contains a complete digest of practical radio
‘hook-ups culled from radio press (hro\lzhou( the world S Gemsback' well known
radio & Gigest of mews ad
Satormation, & somplete ecurate list of Broadtast smum call Tetters, and a valuable
section replete with information for the Broadcast liste
Eublioed in the large Magasine ale, contains 200 paes and mors than 300 ilustrations ALL FOR
50¢ dhe COBY. "Watch for the'fest Tssue on il newsstands and alf radio stores beginning Februacy Let
‘buy the biggest value in wealth of radio reierence material ever printed for the radic
‘broadcast Tstener, amateur of professional,

Published and Distributed by
The Consrad Co. Inc. 64 Church St. New York, N.Y.
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judge according to the best reasons why the
Contestart, i fis K\c:cnp(mn ‘whic]
accompany. all entris, thought such a et
should be America’s most popular one.

YOU MUST SEND A DRAWING
Neatuess of design and originliy in carry-
ing out the drawing or design will, of cou

o T e
larly, whet sending gn your eairy; thit

necessary to accompany it a drawing.
o4 o lctch i e g on the front
cover design if you care to do so you
the front cover design, and

e T e
you nee o is to cut out with a pair
of scissors the set pictured there, and draw
vou are so_inclined. The
draw, the entire
st yourself, art to_finish
it iline s o i g

sign, or paint the colors in oil. AIl that
the judgen requice i2 2 pen-and-ink dra-
ing of the slmplest sort, as the omes

shown on page ust a skeleton de-
sign will do iosly: and such s 4l

ey to be o wingér just as much as the
more sliborately fnihed one.
While the first prize \\vl‘ 0 to the best

design of the. majority-Tavored type, ofher
prizes will go to those that show originality ;
for,

you can_never ly_might
creatc a revolutionary design that might be
adopted by the entire industry. So, if you
have original ideas, do not hesitate to send
them in

Furthermore, if you have too many.

ideas,this need not bother you, hecause YOU

CAN SEND. MANY DESIGNS

AS YOU D B

tions as to thi
SPECIAL PRIZES FOR WOMEN

The lady of-the house mist-aluo heve »

voice in this contest. atter of fact
and of record.the idea of his piize Soniest
originated with one of ihe fair Mrs,

i wifc pf 1% ecitogir

Radio sets today are made

idea_uppermost in the

of many set manufacturers, The rea-

of the house must be

lemands a certain picce

of furniture that will harmonize with other
Turniture in the room. Ilence, radio sels
are assuming more and more the looks of a
beautiful picce of iture, rather than

keeping to the old orthodox idea of just
a panel with 2 box and & lot of knobs, the
whole to be put upon any old table,

A the women of

With idea in mind,
America are asked to submit their ideas as
to_radio re, again,

st
prize will be awarded to one of the ma-
Jority sets.  There will be thousands of de.
Signs from women desigi and_out of
these there vill be a great number. of similar
sets. These will be judged for the hest de-
tails, and the best letter accompanying the
design.
Tt is hoped that, by combining the ideas
of men and women contestants, this contest
will bring forth a design that will be most
acceptable, not only in America, but to the
whole world
READ CAREFULLY!

Please read caréfully the following
of the contest, which must be closely
lowed. Prise’ entries not adhering fo
rules will be disregarded and throtn
from the contest:

1) Anyone may enter this contest,
the exception of the employees of
perimenter Publishing Company. and
Tamilics.

(

2)

rules
fol-
te
out

with
Ex-

their

1 t is not necessary to draw the de-
sign upon the blank on the front cover of
this magazine. The design may be traced
or copied or drawn_irom imagination.
radio_set is_eligible,
straight panel,

vithout built-in loud speaker,
dotates

, as fancy
Sets may have any kind of con-

P
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THE BIG LITTLE THINGS OF RADIO

The DAVEN LEAKANDENSER-
the new tion’grid Teak and
i candenter .u in ohel For any

NewbaveasSpecial
Tyn:“,A % Cuuplmx
et ke
SRR

The Da
Ampifie eliminates o ook

abor. For those who prefer 1o assemble,

e L e

TypeMy o

Daven Power Tube Type MU-6-—for the last
4 stage ot any set,

MUME and QUALITY

Davengridleakof permanentandconstantvalue,
combined with a grid condenser of fixed capac-
ity, correct for all makes of detector tubes.
Precision-built, simple, effective, uniform
4% Handsore. A peiei ot mosning cips
include

The new Daven High MU Tabe Type MU-20,
used with the Daven Super-Amplifier, is de-
signed to give 50% more volume—6 volt,

The biggest of all the lte thing- Separate, also in-
THE DA i

® .l...a.m ebe o 800 hms 19

Couplers, Super-
4 Kmpiiters andiits.

As an owner of a radio set you should
demand two things: (1) Volume on the
weakest signal, (2) Tone quality that
makes criticism impossible and excuses
or qualifications unnecessary. Why
sacrifice one for the other? Demand
both. Today it is a simple matter to
have both.

ampore. The Daven Power Tube Typo MU-S

It s easy to g volume but herefsonly one 8 for use i the last o cutputsage ofany s
way o gernortuatiey and sohimme, Gos Hou,  regardioss of the method of amplifcation nsed
tance Coupled Ampliscationin " the audio endof  —6 volt, 14 ampere

his very simple by
Jeveloping the Daven Super-Ampiber. O, ¥
you prefer self. Daven pre-

intings as con-
tained in the 3-K Kit. Then you will hear radio
at its best

s Daven Special Type"A” Condensers
are the latest developmentof Daven Engineers.
Thetr uee in Resisnce. Coupled Ampliners
gives you 50% more volume than ordinary

he Resisior Manual is the “A.B.C” of
Retatn & complete

roducts

od ihie Bt e ey build

DAVEN PRODUCTS ARE SOLD ONLY BY GOOD DEALERS

A o Sine of Nevid”
LY 0AVEY RADO CORPORNTION

Resistor Specialists

Ret. U. . Pat. OF. NEW JERSEY

DAVEN RADIO CORPORATIO!
Please send me the following on Resistance Coupled Amplification:—

eck One)

¢, NEWARK, NEW JERSEY

The
Resistor Manual
Apsacticalhand-

on Resist-
anceCoupledAm
plification. At
our dealer's 5.
By mail postpaid
30c, Deaters send
for free sample.

[ 1 Complete Catalog Gfree)

[ ] Resistor Manual. 30 i enclosed.

Address

To Dealers: May we have our neasest discributor communicate with you?

Stand This Handsome Radio Lamp
Next to Your Recelver'

Besefn an exset et of rostcasing. microphonc, with s of
B e R R
el e R
Also Fumnhe-l With
Built-in Loud Speaker Unit
i ot on o fomihes
o Bt e el A

Price with Spesker Unit.
1 ot wost Sy

THE KOPEL RADIO CORPORATION
501 E. Pearl Street, O

E

Tnsure your copy reaching you cach month

Selscribe to Redio, News—$2.50 & year
perimenter Publishing Co., N.

53 Park Place,




$3.50

(WrTHOUT DY CBLL)

Banish Detector
Troubles with
Jhe Carborundum
Stabilizing
Detector Unit

Y a turn of the knob on the
stabilizer you adjust the de-
tector impedance to best suit
operating conditions.
ou can materially reduce the
detector circuit damping, thus
giving increased selectivity—-
sharper tuning.
‘With this stabil nit you
get the most efﬁclent rectifi-
o tione teaulcing i vt
sensitivity—greater volume.
I¢s a simple device that solves
all detector troubles.
Comes :quipped with H:nuin:,
fixed Carborunds
An ordinary ﬂzsh light cell for
booster voltage completes the

rmanent Carborundum
efor S50
Send tox Descrptive Circulas Showing Hookupa

init.
Bars et he facd,

THE CARBORUNDUM COMPANY
g

ork Chtea i ciphla.
Oyt etrottCincinnatt
Pittsburgh | Milwaukes  Grand Kaplds

r_copy reaching you ecach month.
RADIO NEWS  §2.50 a yea
Experimenter Publishing o, 53 Park PL, N.¥.C.

Insure you
Subscribe to

trol, whether by regular dial, vernier dial,
dials behind the panel, or new vertical dials
(Such as used inthe Radio Corporation and
Grebe types, for instance
(4) Any number of designs m:
mitted by contestants,
5) No design e submitted in pencil
It must be executed either in ink
or india ink, water colors, oil colors, etc. |
6) A deScription of 100 words or less,
son, why you think you par:
mu PASTED
i the design. tion
ither| typewritteh, or peancd. in. il
No penciled matter can be considered. Your
ame, «ml address must be included in this
descri do not forget to paste the
leitor. gu.ihd. buck of Wheracsig. - Dessrin
tions or letters attached with pins or clips

v be sub-

:!

are ruled out
(7) All y\mgns must be sent in flat. Those

received rolled
(8)

(be rejected

his mn(es\ is NOT a technical one.
Soncernd with ‘it 1

Thus, for instanc
single_dial may control three or more con:
densers, but mo_technical description of
what is’ behind the panel is wanted or can
be included in the description. It is up
to the set manufacturers to build scts ac-
cording to the wishes of the American public.
(9) Where a concealed loop or concealed
loud_ speaker would ot show on the face
rawing, it is desired that you include
G written desceition of e set
If an unusual d submitted, the loca-
tion of the AR speaker can
be indicated by dotted lines on the face of
he (h.mm;, or by indicating a %
( is_permissible to use colors on
the designs, if desired, although the judging
of designs will o
) In case of a tie, identical prise-
answers being submitted by different
testants, identical prizes will be awarded |
to those tieing for the
12) Entries nmmu\u\
not_be returned to

n this contest can
contestans
) This prize contest closes April 20, |
1926, at noon, which time all answers must
have been received at this office. Announce-
ment of the prize winners will be made in
the July, 1926, issue of Ranio News. Prizes |
wilbe ‘paid wpon publication of the July, |
1926, issue.
Address all entries to Editor, 1d
Set Contest, in care of
< Blace, New York City
RADIO SET DIRECTORY
CORRECTION
Through 1 typographical error in the

Badio St Bictory WAL s ity T e
November, 1935 mumber of Rapto'

al Radio
Ews, 53

by the All-American Rﬁmu Corp,, of Co
Sty Chicago, was made 10" appear a5 $4.00, instead
of 342, the real list price

s “ibls Hat was nor published as an advertise
ent, the m,mmu.m "who had 5o part in mak.
@ this isin no way responaible for 1

The Duodyne Circuit
(Continued fmm pa(yr 1293)

s INTERSTAGE T
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“SUPER BOOSTER”

A Beautitul Mahoy net, 9x4xs.
Ensily Attached to Al Seks
Price $12.00

with the o

& this unit, be

A reater rango—uliol veteime—tacressad silec
vy redueds statie
A, minimum reduction of radiasion i regener-
i I
OQuers of a
markable bene
ive litrature furnshed on request
i “,,‘IM us give deseription of your se
also the name of your dealer

SUPER PRODUCTS MFG. CO.

South Vermont Ave,
S g

iypes of set are reporting the re
S blasare (hb Sk Bocer

| The Best Tube Made

o matter what sou pay, You camnot buy &
ot e fatmous - WusiKIron:
Niseveloe esult can e Sscureq from Sovi
Ko Set. when son” uke Mociktren

e B

i S A
el ot "5
il g e W e
Sond for Soure
K &H ELEc'l;ruc co.
Commercial Street
NEWARK

POST PAID

150

Volume, Selectivity, Quality, Distance

THE -G~ JR. “TA BEosen

HAS THEM

2504 Telegraph Avenue, Oakiand, Calii

The two interstage are
et e e type
f forms as the antenna coupler. The prim-
ary winding consists of four turus of No
40 Advance resi s wire on each_coil,
hese turns are c(d widely (about 14
‘The two. windings are. con
ected toge ther at the ton of the duoformer
ends to the plate and “B” bat-
pectively. The secondary winding is
directly over the primary_ winding,
and consists of 68 turns of No. 24 D.S.C
wire on each form. The two halves of the
secondar: connected together at the top

the coil; the ofher ends to the grid and

You Can
SAVE

Send in your subscription to
— RADIO NEWS —

$2.50 FOR 12 MONTHS

flament of the tube.” The end that goes to
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the grid is the one that is next to the “B”
battery end of the primary c

he designers of the Duodyne circuit
claim that this arrangement of high-res
ance el

¥
oscillations than the usu
method of introducing resistance into the
grid circuit, In the plate circuit the primary
tance is in_ series with a resistance of
ly one hundred times greater magnitude,
und Has o appreciable ST upon the signal.
In the grid circuit, on the other hand, such a
resistance causes a great drop in cfficiency.
CONSTRUCTION OF THE SET

st operation in building the set is to
akelite panel and binding post
5o that the parts may be arranged in
the manner shown in Figs. 2.and 3.

New, lay out the b,snbo.ud i ssoordance

crew all of the apparatus

R e the Aoparatus
an the panel, except the thre variable con-
densers, and secure the panel to the basc
“The condensers should not be motint-
ed and connected in_the circuit until all of
the other wiring is finished. This is recom-
mended because they might otherwise be in
the way when cunafog some of
o proceeding with the actual wiring,
gl gt rear views in Fig.

prima
controlling

tri

The duoformers, which are the heart
may be bougit com-

‘may be viound on
g€

Fig, 5.
of the’ Dugdyne creuit
plece”as shown at

LIST OF PARTS
L.F. variable condensers,
uoformers,
be sockets,

0003 uf.,

1 Rheostat, 15

1 Byass condence
2 Fixed condense

1 Fixed l:(mduuur 00038t

1 Grid candenser, 00025 T, with leak

T

ck,
1 Single-pole double-throw antenna

1 Grid leak, 2 megohm,
1 Binding pos

Panel, 7x21x,

R panel, Sheuis

1 Baschoard, 934x20x!
20 Feet No. 18 tinned coppe:

20 Teet No, 9 black spaghetti tubine,
Feet resin core solder

HOOKING UP THE SET

The set is now ready for test. Before any

tubes have been inserted in the sockets, the

batteries should be connected. Then turn on

fxfs inches,

now light
s, all is in order and the other
ay he inserted. I it f

L
wiring ; and it should be fraced out and cor-
rected before proceeding furthe

1375

A Scientific Instrument House of Inter-
national reputation offers for the first
stime direct to the public an improved
S.L.F.Variable Air Dielectric Condenser

MAXIMUM SWING WIDTH 4~

Made of the best materials obtoin-

sides the materials used, the work-
manship is that of instrument mak-
ers rather than ordinary mechanics
and several features

prsgentday
% have narrow,

satnightiine frequ
otor

i el

area, il e Targe. mumber of plates

and o extravagant. oior aweer,

other parts of the
ireutar plates, which sives the Tmproved Cale
bration curve, has @ substantial area and only.
a moderate sweep.

Shathed by caual Spacimy o1 Broadensting 5
B nd el et Gt vt the

e Hrauency ban. s compaciness ix 1p
Dreciated, due to the fact shat most of the

Special Features

Low Minimum Capacity, resching down to 200 meters.
Negligible Losses.
Individualy fited bearings, allowing o side or end ol
Highly developed crimping proccss insures good bonding
between plat
Al ?11:e1 centered due to, sigid assembly and inspection

General sturdiness of constrisction and clean workmanship.
Our gnormous production forset manufagtueers snabley us

e s exrefely e prce dfer fo the publc
Sold oy with order basis, money returned it
S are T more fhan Stished.that (e are exactly what
ou want and equaiied dectrically or mechanically.

Price $2.75 each  Set of three, $8.00

Sent by paid parcel post anywhere in U. S. A.

THOMPSON-LEVERING COMPANY—Radio Divison
353-357 NORTH 57th STREET PHILADELPHIA, PENNA.

Frade Mark Hoglstorea

You get per-
fect tone
quality with
MURDOCK
HEADPHONES
Wan. J. Murdock Co.

Chelses, Mass.

MURDOCEZ75>RADIO

DEAL DIRECT Awn"sn(ws REAL MONEY

Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a
year. Experimenter Publishing Co., 53 Park Place, New York City.
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Storage “B” Battery

12.Cells, 24 Volt units. Bauipped with Solid Rubber
=

against acid and leakage, Extra
Plates. Buile with
" e fain

oy Giass Jars Heavy
e G saro and procision
Radio A" Batter

ious World

Lasts Indefinitely— Pays for Itself

a before! Re-
chlrM aca noglicibiecost Delivers nfaliing, ww,p
bl

ar, pure and auict. Tube plate () v
Sy Shoeaas attasy o, (el IS
e runuumL Unvarying, dependabla and eficiont,

Raaio tubes are far too critical to mh:ecl them to
power lsg cfficlent thay, that coming Trom o good
AL Four set demands the beat!

Tested and Approved
by Leadlng Authorities

i

titations of merit ha
P Eraton: Popes elence lmntuu
of Standards, Popular Radio Laboratories, Rad
Broadeast Laboratorien, Xadio ‘Avo Lab

Lefax, Yo
can aw.,.ao.. a tried ‘and proven ar

Seaieon s Wond Storawe PE" Batiers: Thousinds
i ute, Ordor yours tosy |

SEND NO MONEY

to number of batterics wanted and we will

Extra Offer: 4 batteries

Fay expresamin after

ent discount for cash
geta tried and prov.

i ordes. Save o0 pere

battery of merit, by “ailing your order in NOW!
ATTERY COMP:
§2 50

B

1219 SV A

e e l’%’

i

Wor

SIORAGE BATTERIES

FIXED—RIGID
DETECTORS

Jiave bult over 50 sets niuain
s tibe G i KO
it e 0n‘ -

& .,imun‘..ﬁnnml ol
& St Yilhout iscti votume

o iablee © Sincorety: H
Foighe sl N Fiwndutey Culéage:

TOP NOTCH
RECEPTION AT
EVERY POINT

Soci o

KEYSTONE PRODUCTS CO.
ROYAL OAK, MICH.

;gpmig

Tt is recommended that an antenna with a
total length of one hundred feet, from its
far end to the set itself, be used; and raised
especially at the far end.
inected to the first antenna
binding post on the set; if a longer antenna
e best results will probably be ob-
Sontecting it 10 the second aunenna
the set. After the set is in
operation, the antenna should be tried o
first one ‘post and then the other; and then
left on the post that gives the best results.
THE TUNING OF THE SET
The tuning of the Duodyne is similar to
that of any five-tube \'(‘\Hmd' ne or tuned
radio frequency s ings on the center,
ind right-hand dials will bc practically the
same for any given station. The rea
left-hand dial may be the
slightly above o below, depending upon the
acteristics of the antenna and t
fion e
Ieft-hand corner of the panel. The position
of this switch controls the Felative aelectiv-
volume _obtainable. When it is
thrown to the right, the set will be more
selective for_cutting through the local sta-
tions, bt will ot have quite the volume on
hen the switch
is thrown to the leh On changing the posi-
tion of this e left-hand d
be reset, to 'cvl\'e um same station
position of any stat slightly higher
on the dial when the it At e

is used, th

following the simple instructions set
can build_the Duodyne
that results will be at least
equal, and pertins superio, to those obtain-
able from any five-tube tuned
auency set that might be purchased com-
plete.

herein, anyone
and be assure

The Hidden Witness
(Continued from page 1262)

Mrs. Warren. 1 am sure what T saw was

but a harmless flirtation—but I have come

to warn you that there may be others who

d will cause trouble
these people T w

you As & Triend of your musband,

right when he s away.
N Thank you very

much,

M. Narshall, for felling e this b e
gentleman_was someone 1 know before I
was married- e has been away for a
g time—; was—very—pleased—to—

im

n
Magsiate: I am afraid you showed
your pleasure in a very marked manner, in
fact in such a manner that I am sure your
husband would not_approve.

A It was nothing at all, Mr.
Marshall, Please don't say anything fo Jack
because he. wil be very angry with e
and I couldn’t bear that.

Mg, MarsHALL: I shall not think of tell-
ing him, but I have incurred & considerable
expense in coming_ here
think it is only skt et ol i asiray

e, thousand. doflars,
(horror-stricken) ;. One
but voi must be joking, it can'
st you that large amount!
M. MaRSHALL: Berhaps not, but it is
g0ing to_cost you exactly that amount
Mrs, WARREN: I haven't snywhere near
had, T

amount in " the house.

shouldn't dream of paying you it =
orbitant s

S TR T M Wi 2 g
serious matter to me. If you are unable to
pay me I have no other zhmmm bt to
apply to your husband for it. It is hardly
necessary to point out that such an ,.n..hc -
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L.R.DONEHUE CO.
PERTH _AMBOY ,-N.J.

A turn of the
Tuning Dial—that’s all!

And prestol The AMPERITE self-ad-
Juating Fheostat control does tho rest

ARadiall Company”

Dept. R.N.-3, 50 Fraskiia St N. Y. Gty

" SELF-ADIUSTING Rt

Insure your copy reaching
you each month. Subscribe
to Rapro News — $2.50 a
year. EXPERIMENTER PUB.
Co., 53 Park P1,N. Y. City
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tion would involve an explanation of how 1
incurred the expense

AwmeN: You mean—you will tell
\m M | B iy oy measie
Mrs. a1 congratulate you on your
ncmrc y
Mes. Wamrex (greatly agitated) :  Bug
that is blackmail .
Me Mismiir: T objes fo fhat
chnsider it & payment for services rendered,

But it can never be blackmall
arrex: 1 told you before I hadn't

the money
Mr. Marsmare: 1

e you are wearing

some apparently  valuable jewclry.
could sell that.
Mrs, Warex : [ can't. J

ack gave this to
me, he would miss it directly if I sold i

Me. MarsmatL: That has hardly any-
thing to,do with me, and s you will ot take
y advice there is ot
ot Yot
500d morning,
5. WARREN
don't go yet. I
which 1 can sell,

Mr, MaRSHALL: G i and experi-
enced a man to be trapped with such 2 simple
trick, willing to wait for
the money Monday. 1f, by
Thursday receive from you the
o dollars—in small bills
e i e

I do ot

ing.)
My ARREN (u‘m)m That is my
hushand just returned. You won't say any-

thing to him, will you, please
Mr. MarsHatt: Not if you promise to
die Lis
o

May darling, pleased
s good eve-
T didn't notice y
Cealmly, contrasting with
her previous agitated manncr) :
Marshall came to see me to threaten that, if
dn't pay him one thousand dollar
would fell you that he had seen me
times flirting with—my brot.
M. MARSHAL

X! Hell
k? (

assure you Mrs.
Of course, T V\nm it was her brother, and
T—er—jok remsrked. st 18 T had not
been a mem of the family b
B3t = WEONS asbtriction o1 the Tiatter

Mr. Warkey: May, dear, did he try to
blackmail you

Mrs. WarRex: Yes, Jack, he did. He

is lying to you,

M, raLs: Mrs. Warren, T strongly

ob:ut 1o you making such a statement about
Warren, fou know me better fhan
1o believe such a untruth.

Mr. Wanses: 1 would rather believe my
wife. What explanation have make
before I hand you over to the police?

Mg, MarsnALL: 1f you charge me with
lackmail, you will make a fool of yourselr
In the law courts it will be my word against
your wife's. I made sure when 1 entered
e room that there was ‘nobody to overhear
our_conver

Mz,

ur_ conversation
would't bear overhearingt You made the
same defense when Ross cornered you for
the suicide of his brother
Mr. MarsHALL (gasping) : Ah?
Wagren: That hits you hard. You
that the .Ross brothers were
friends of mine, in wrc of their
Andrew and I knew that you black-
mailed his brother till he went c

e
conversation be-
tween your wife and myself.

R

Comslee, sotbing

elivers unlimited
eurrent

o “any
Seiving, set, ‘regard
e f mtimber of

tibes.

FERBEND “B’” ELIMINATOR

ou can supply plate voltage to your Radio Set at a
Batteries|

price scarcely higher than new “B”
slectic light socket and the new Foerbend
furaish the permanent means o efc

theirs to be equal or on _the
gardless of price.

of the radio buying public in mlml

superior

and permanent “B*
Wlthln Reach of All
FERBEND | ‘The price of this remarkable new Guaranteed
ave unit is spectacular in more ways o e
s st | {0 one. Besides saving you from for o any. elimina.
b \rm'\r\\‘n Tamods | $15 to $50 it is amazingly low con- o i anskel
o O RN atdiess of rice

Until nation-wide_distributi

the Ferbend u‘ Batiery Elimingtor :; et
¢ ave o <
ten recel

joee

B R e B
FERBEND ELECTRIC CO.
425 W. Superior St. - Chicago, Tllinois

O

e e
sty ' WrlieTeter ot osa!
BARAWIK G0., 162143 5. Gasal St., CHICAGO, U.S.

athorized
Precision Auto
PRECI

09 CENTRE ST NEW YOI

Specialiss in che manufacture of all types
I radio coils

 “B” current supply.
Jou to Sey uiure than 35,75 or
$12,50 for a “B” battery climinator for Ferbend guarantees

G e
The senlt
ed

sidering th qu.lhx\ SoroeE
olutionnty sep

Surely it m:

o, 5 St ol | forard in radio.  Eauip ¥

i i e NOW with this marvelous
¥4 | strument, and be convinced

Deivers 100 vots

A C
full 17

Your
iminator

\wm sives
‘ave Rechfica-

¢ of_operation
Lesa than SOC @ year.

market re-

efficient

FERBEND ELECTRIC C
425 West Supsrior

3 Send Literature

Address.
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Sylfan
“RADIOMATES”

Receivers - Reproducers - Tubes

BAKERSMITH €O ING. San Eranisco
hes in Principal Cities

WHOLFSA4
RADIO CATALOG
REE

.
HoB o b 6
Dage hook

Tl o ostion
paping asenes $60 4o $100 2 wecke and
BoW'th et Tatest e gomtqu “Whole

‘Standard Radio Go., 1408 Wainut, Kansas Giy. Mo.
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Sold on All
Newsstands

AMATEURS HANDIBOOK
118 Hookups : Over 300 Illustrations

Any electrician will tell you that his Electrical Handbook is his
most valuable reference—so also, the builder, the mason, the
carpenter, all use a handy reference book no matter what the
job may be. It is as important as the tools they use to work with.
EVERY MAN SHOULD HAVE A RADIO HANDBOOK, the
real, concise, yet comprehensive book on everything of reference
value to anyone interested in radio whether he builds his own
set or is engaged in professional radio activity.

All information for this book has been carefully culled from the
pages of no less authority than Radio’s Greatest Magazine, Radio
News. Radio men in constant touch with all radio material have
selected the most valuable articles.

The RADIO NEWS AMATEURS HANDIBOOK contains a
complete resume of every phase of radio. It is the first book of
its kind, a veritable gold mine of radio information.

Published in the large size 9 x 12 inches, contains 128 pages, il-
lustrated.

New, Enlarged 2nd Edition PRICE 50 CENTS THE COPY

Published and Distributed by

Amateurs Handibook

by the morr eminent
‘Radio Experts

50c the Copy The Experimenter Pub. Co., Inc.

53 Park Place, New York, N. Y.

1926 Will Be a Great Radio Year!

Save Money by Subscribing
Now to RADIO NEWS These 12 Departments are 12 Big

Reasons Why More People Read

Everywhere in radio we find opportunities for development and im-

provement. 1926 will sursly bring foxth many movel devices for the RADIO NEWS Than Any
perhaps many new devices for enhlng?g and bruad:mng .hi”.”;i'f.i’".,f Other Magazine
radio to the people of the world.

RADIO NEWS is the medium that keeps thousands and thousands of
radio fans in dircct touch with what is going on every where in the in-
dustry. It is yadie's greatest magazine written for every one who owns
or e @ sadio sl whether e be o broadeast stener or professions]  General Articer B Nowe Liboms
radio engineer. g .

By subaciibing to RADIO NEWS 5ud using the coupon Bsloufaloopy. Fotio Beginner
of RADIO NEWS will be mailed direct to your home for twelve months  With the Amateurs
2nd you can save 50c over what you would have to pay if you bought Siandard Hookups
e Sl el oo o vowsetandd Bl Hookun

New Radio Patents
1 Want to Know
Broadcast Stations
Fill out and mail this coupon today. Remember you can save 50c and Radio Set Directory  Contests

have RADIO NEWS delivered to your home each month for twelve International Radio  Readers Service
months, do not delay.

USE THIS COUPON TO SAVE MONEY

B Nled andiDiftebuted = T crd s o e T R

Experimenter Pub. Co., Inc.,

by 53 Park Place, New York, N. Y.
£ Gendlemen:—Enclosed find $2.50 for One Yoar's (12
Experlmenter Pub.Co. n?ondn] Subscription to RADIO NEW:
o ame ..

Address

53 Park Place, New York,

X

T

City, State ........ £
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‘WaRREN

an [!\mu.x'

(Up to the word “call,” the mnm ap-
proaches the microphone. At the word *
the noise of a curtain suspended from r‘
being drawn back is heard.)

M. \L\K»n \LL (alarmed) : 'What's that?

Mr. Wal That rather solid delusion
is The &mm \’\ itness—a microphone! The
director of the radio ~mzmn WRNY, |> A\w

bas suppiied lis st

* entertatnment and me \Hﬂv
about a million witnesses nd, if it'
essary, T'll see that the lot are subpc
to get you convicte

Mg. MarsuaLL (uncasy again) : You are
bluffing! ~ What doyou mean by WRNY?
It means nothing to me!. I am not interested
in radiol

Mg, Warren: Well, for the last week,
have, xmlum\m to you, been sta ‘

ter you had definitely made

pointment “uh my wife, I

Well, would you call this

s

ed

he ap-
e
radio station and ihe microphone was

i
=
tress; and when I had
heard cnough on Ross's ‘radio set, I came
around—

M. MarsuaLL (greatly agitated)
the infernal thing off, and if you are a sports-
man, give me a chance to get away! - (The
click of a lock is heard.) What are you
focking the door for,

Me. Warai

s“ itch

Tl switch the micsophone
ure, as 1 don't want any

' going to do—er.
tcr that, you Can. g8 1o the  dews
ey thons d off.)

A Regenerative Loor
Receiver

loop, which s set in the direction fiecessary
to bring in a given station
E

THE CY AMPLIFIER
The method of amplification used in this
seceiver i one that should give very exce
sults, as
former _coupled S ohe aikee Eparionl
amplification.

This ilysration shows the dal for varying
2 he ight. the Aiamens

i i S S e
TR it et ke e st
factorily if there is used
the two tubes a higher voltage than is usual
In the illustrations e
sufficient binding

90 volts
all the ampiifce tubes ; but
it would be an excellent thing for the con-
binding post, i
order to_suppl tubes of the push-
pull amplifier with 120 volts. _This could be
placed at the extreme left side of the row
of binding posts,
[The tuning of this seceiver s not at all
‘there t two adjustments
to make in bringing in a station. The con-
denser on the panel s set with the' plates
about half-way meshed; and then the Targer
Sl is slowly rotated
i e
e changed, if no station is picked up, until
the familiar regenerative whistie i hear
Then, the inside logp s turned unci”this
gimivated, ust 35 a tikler enil
T b
The large loop is then readjusted until maxi-
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AandB power

fromyour light socket!

No Hum - - - no distortion - - - all the
power you want for any size set!

It took years to do it - - years of experiments, tests and trials.
Now perfect A and B radio power from your light socket is

an accomplished fact - - without
out expensive replacem

hum or distortion - - with-
ents - - without acids or other harm-

ful liquids - - constant uniform efficient reception on distant
as well as local stations.

Kodel A-B Radio Power Units furnish
filament current;

to 150 volts to the plates - - more than

enough power to supply any set. Oper-

ate 199, 201-A, and new power tubes.

Kodel A-B Radio Power Units are

2.4 or 6:volt

guaranteed to give you silent, efficient
; 225 reception such as batteries were never
capable of. You may purchase either
Kodel-A-Power or Kodel-B-Power or
both. Any good radio dealer can
supply you.

Manufactured and guaranteed by

THE KODEL RADIO CORPORATION

ncr of Brosdcestng Stxion

501 East Pearl Street

Radio Receivers - Battery Chargers -

LIST PRICES
(Tube Extra)
“A’ Power Unit
$40.00
*B' Power Unit
$42.50
*A-B' Power Unit
582.50

ripiise
ted Free

Cincinnati, Ohio
Loud Speakers - Power Units

DEALERS: So certain are
ue that these new pomer
il ‘amae vou by
n.m perlormance that if

cannot secure them

Nominal deoosit, Wrice for
detalls.

Kodel has Solved it!
Perfeck A

i to Nmm o

e Operate Gur Ow

'€ Yana St Dogt.
eblishe

Laborator

Dealerst Send for new §
1251926 Catalog
e nasionaiy ud:
vertsed. high Quaity
cts,  kits' and parts,
*Tte your letertesd:

WesternRadio'¢s.
134136 W.Lake StChicago 11,

AMSCO PRODUCTS CO.
Brogme & Lafavetic Ste.
New York, N. Y.

WRITE FOR OUR BOOKLET

]




The Set You
Can Afford
to Own

HE new Chelsea offers the
finest kind of service—con-
sistently—regularly—with-
out fuss or trouble.

Sweet, clear volume, and
plenty of it, is obtained with but
slight drain on the batteries and
negligible wear on the tube fila-
men ugged bus-wiring,
hand-soldered connections and a
protective dust-proo

greater life
S o, s

See this
gear dealers griorite for s

trated folder

remarkable value at

CHELSEA RADIO CO.
CHELSEA, MASS.

B
SEND FOR YOUR FREE COPY
TESTED HOOK-UPS

Submitted By Users of Our

or Button
. Amplifica-
tion and experiments.

Price $1.00 Postpaid with In-
stru

K. Electric Co., 15 Park Row, New York

Immediate Shipment [from Stock
HAVE MERCHANDISE
WHEN YOU )VEED IT

Catalog 466-Sis free to dealers.

Tibwis HBMMEL& ca

mum _signal strength is heard; which will
perhaps necessitate a readjustment of the
tickler loop.

This receiver, if bt
specifications given abe

It according to the
ve, should bring in

local stations on the loud speaker with re-
markable volume, and should give excellent
DX reception on head-phones. UV- or UX-

201A tubes can be used throughout; or,
it is desired, power tubes may be used in
the stage of push-pull amplification. 1
mation is sought on the sibject
a description cover-
ing all the diffcrent
19,

unn in the November,
125, issue of Ravio New

WRNY Broadcasts

Christmas Greetings
from Germany

(Continued from page 1370)

the needle working on the wax has u na-
tural tendency to record some bands of ¢
rcauencies taots strongly thar othe
microphone Jself also. shows the saime i
clination to a slight degree.
CORRECTING TENDENCY TO DISTORT

To correct these tendencies, which would
otherwise manifest themselves as distortion
in reproduction, the filter system is intro-
duced, which causes the record to give a
faithful copy of all sounds in their true pro-
portion to one another; instead of greatly
over-emphasizing a certain small band of
frequencies, and leaving the very high and
low notes out altogether, as is the case with
the old acoustic recording methods

A filter, correcting the irequencies, may be
introduced also in the reproducing circuit to
correct any faults introduced by the mechan-
ism of the panatrope, o to reduce the slight
noise,” or scratch, which is some-

es noticeable.
THE CHRISTMAS BROADCAST PROGRAM
The first speaker on the international pro-
gram, broadeast by WRNY on_ Chrisim
ternoon, Rl
Maiee oM iirair of the Gectan
Republic.
ce the world war, which plunged the

Eutopean nations inio insfortune came t0
end, the eff

Srought have fou

American

orts to Fepai the damage
support from the
Deople,” sald D Streseman;
therefore, to them our sincere
It is the strong and sound t\mcrr
can nation which is suited, as_hardly any
other in the worl build a firm ’mmd,xr
tion for future world-j -political duslnpm:m
May the American citizens
their great task to strong aud wis t
furtherers of humanitarian ideals! We
know how firmly these are implanted in_the
.mv! of Washington. Therefore, we in Gef-
many are ever interested in the cultural de-
\c\ﬂpmen( of the United States; and the
feeling of a common bond w!nch the ocean
cannot sever, fills us in this ol
In' Contrast o America,
strong, stands Europe, “weary
tion, and bleeding [mm a [n(vumml wounds,
Recmvstmch(m can only take place through
e nations, not in strife.
¢ the German people tooks the in-
itiative Mvrrh led t -aties of Locarno;
rmd we hope that e treaties may be the
basis of era, in which the peoples of
the world will understand one another, and
in whieh national steiving and development
serve humanity as a whole. We
convinced that our call for co- npcratwn m
the furtherance of peace will nowhere find a
louder echo than in the United States. When
we thus exiond our hands to cach other for
ort, ther, with Godbs help, wil
the coming year and coming developments
bring a_new’
Stresemannis speech, like those which

Add o E

and have heen wsed | hy the hest radio engi
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Three “E” Straight Line

Rheostat
: Perfect Control
of Filament
Temperature

tor Enginer
ins Preision
Sl o
ot utm
In Rheostats,

Destaned and produced by sne of e larget sanutae
ST UT gl
e doiec e L only e e
Sk cns receon 15 ohoed
16T LINE nEOSTAT

nfu.. or ?mm e, ghvin e
250 Postoaid

i Ao

The Aistocrar
of Rheostas

bend Wave
ot Radio

et Es
PO RET
TV Rk

0 Set ors
ok e SE
T o\mw ATIONS FoBAIN.

m p runsrom

which cover th broadeasting wave range

for the past two
size Blueprint of 2 selccts

< il furnih"s
tive § Tube Radio Loop

also guaranteed damp and
proof and will give perfect receprion
in‘all clicaates

RS0 v i Erooi.
WERNER RADIO MFG. CO.
204-206 Ninth St., Brookiyn, N.
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followed, was delivered in Germa
translated to the listeners by the announcer

The solo, “Holy Night, Stilly Night”
which followed, was sung by Clire Dux, the
famous sopeano of the Berlin State Opera.
Hang Bredow, who, as State Secretary,
exercises a_supervision over German radio
Tike that of Secretary Hoover i Americ
and for his enl efforts toward
upbuilding has been called “The Father of
German Broadcasting,” declared that the
greatest significance of radio is its interna-
tional aspect
10

THE GREATEST EDUCATOR
primeval combat against the restric-

G v e o
crossed in seventy hours by the Zeppelin. A
far greater advance, however, has occurred
in the distribution of ‘news; it has become
possible_to broadcast over the entire world
in the fraction of a second.

“This development has enabled us to con-
sider the whole world as one vast auditorium,
regardless of whether
Sitioies il the el W ot
crowned by the motto of its nobl
‘Create new paths for human understand-

“Radio has been welcomed in Germany in
a_period of deepest social and economical
distress, as a liberating marvel; and is con-
sidered here a_cultural factor whose influ-
ence on the life of the people is beyond
comprehension. For the fi
discovery o
berg, a new po
i simuliancoos, tasmission
numbers. of intellectual wealth; and Jt. 15
comprehensible that the spiritually-starving
masses of humanity should storm their way
to radio. Its mission is to awaken the good
in pecple and satisty their yearning for in-
tellectual development, Every country be-
comes a great lecture room, through the
radio, in which everyone—poor, rich, young
or old—may find hat which brings pliasire
and profit.
A GUARANTOR OF WORLD PEACE
R b IR
will have mportance. It wil u
Vonatitnd T G L oty and
{hrouah daily mutual experiences Comvey the
conviction that they are all members of one
piritual association. So can radio in
are_contribute to the mutual under-
standing of nations, and perhaps serve the
peace_which humanity seeks. In tl
the Couman patio frencs xieal )
Christmas grectngs t0 all Americans.”
numbers following, O Come
il and 3 Chiistmas warch
e sung by Cornelis Bronsgeest, leading
tenor of the Berlin opera, and impresario of
the opera broadcasts of the Berlin stations
ocbe, president of the German
J\udbm;, who conpleted ently a
the United States, spoke briefly in
L A energy and co-oper.
ation, and Dr. Hugo who_piloted
THE R o et AR, v e
ceferred to. the warmih of the
welcome he had then received, and expressed
the hope that modern science will create a
solidarity among the civilized nations
stronger than nationalistic misunderstand-
ings.
A duet by Miss Dux and Mr. Bronsgeest,
“O Tannenbaum,” (from whose simple air

music ended the int onal_program,
its close a brief explanation of the novel re-
production methods employed was_given to
the radio audience by Hugo Gernsback,
editor of Rabio News,
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RADIRGAINS

For Radio News Readers
Barawik’s 1926 Radio Guide

Any real radio bug will find Barawik’s Radio Guide a gold-mine of information,
for it presents, in concise form, the famous radio circuits you have read about.
Besides, it illustrates and describes thousands of sets, kits, accessories and
parts that are needed by every set builder, fan, novice or beginner. As a
catalog and guide it is invaluable and it shows you how you can save huge
sums in the very things you need, or it helps you to decide what set will best
meet your needs and your pocket-book.
Shows
Radio’s Newest Creations
It shows the newest straightline conden-
sers, low-loss coils, vernier dials, tubes,
cone speakers, A and B current supply,
batteries and everything from a cry
tal to the expensive complete console
receiver—and one, two, three, five
and eight tube sets—at startlingly
low prices. Whether you just
want supplies for your present
set or desire a new set, here
you can secure them at a
guaranteed saving.
Get this Catalog Before
You Spend Another
Penny for Radio Supplies

Fill in the coupon now for your free copy or drop us a postal or
letter, Do this before you spend another cent for anything in ¢ oS
radio—now, while this announcement is before you. Youll !
be well repaid. Also please include name of radio fan or o
fans who would be interested.

CARTER

New “IMP” Loop

Again Carter leads with a loop that is com-
act, sturdy, yet highly efcient. No_possi-
bility of loose wires breaking, Weighs one
pound, diameter 16 inches. ~ Taps provided
for all loop ci

one at your dealers.
Fraeste Hudeaidles:

joeniag

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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OPPORTUNITY AD-LETS

Follow these advertisements every month

cotumns.
Classied advertisng rate twen
Name an

ty-twe

o cents a word for each insertion.
addrés st Be included at the
advertisement for

above rate,
less than 10 words accept

acredited ‘dvertining agenc y. No

accepted.

Ten per cent discount for 6 issues,
Cash should accompany all classified advertisements unicss

Reliable advertisers from all over the country offer their most attractive specials in these

20 per cent discount for 12

blaced by

for the May issue must reach us not later than March 1st,

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLlCATION
EX

PERIMENTER PUBLISHING CO., INC., 53 Park Place, New York,

Agents Wanted

o0

Money and fast sales Erery omner buss
i lon" s Ao, You"Uitize $I50; Wake sLL3
ey i ESubiioe) e ok i
Srioun Monogram Lo, Denk 155, Hask Orsnger . 5

Guarapteed Genyine Gold Leat Lottors ansane can put cn
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Unfailing “B” Power
GUARANTEED
TWO YEARS

Stops all worry about

T BATTERY CO.

BRA
1622 W. 16th St., Los Angeles, Cal.
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A Practical, valuable
Radio Book, selling
by the thousands,
used by beginners
and amateurs alike.
Mailed Postpaid
on receipt of
50 cents

THE CONSRAD COMPANY

64 Church St.,  New York, N. Y.
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How to Make Your Own

. SPEECH AMPLIFIER

V] 'SROPHONE Transmitter Butons have
AV Geen used for a number of years to
make powerful sound transmitting elements
These very sensitive amplifiers offer every

“Radio Fan” the means of building his own
powerful speech amplifier. We offer here-
with to_the constructor these special Ampli-

fier Units.

@}
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Toud talker may be used in this particular circuit

nd innumerable other interesting
experiments are powlble with these. ame
plifiers. Every amateur should have at least
one or two in his “Lab” or workshop.
four-page instruction pamphet is sent with
every
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Cona e Eiveeric
Laboratories, Bake:

Binding
™ oum ting

The President, the Secretary of
Commerce, and scores of leaders in
politics, science and industry are
no longer mere “names”. Through
radio they spealk direct toyou. The
very tones of their voices are known
to millions.

In bringing Radio broadcast recep-
tion within the reach of everyone,
Bakelite has had a major part.
You will find it in receiving ssts,
speakers and accessories, for it
improves both appearance and
performance.

Bakelite is the most widely used
material for panels, dials, knobs,
tube bases and sockets, rheostats,

Radio News for March, 1920

Great names become real folks

variable and fixed condensers and
other parts requiring lasting in-
sulation.

In speakers Bakelite is used for
magnet spools, housings and
diaphragms, as it is unaffected
by temperature and atmospheric
changes. Because of its resonance
it is also used for speaker “bells”
and “cones”.

It is a fact that over 95% of radio
set and rts manufacturers usc
Bakelite, for they know that its
electrical properties, as well as its
beauty of color and finish are
permanent, unimpaired by time or
service.

Write for Booklet 24, a helpful guide when buying a radio set or parts.
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BAKELITE CORPORATION
247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22d Street
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