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eadership

The radio store that sells Cunningham Radio Tubes is a leader in its
community—Its dominant policy is to serve and protect its customers,
to give them utmost value, and the ultimate degree of radio satisfac-
tion.

Of course—a store of this sort is quick to appreciate the Invisible In-
tegrity, the In-built Value, of Cunningham Radio Tubes. Its man-
agement knows that for eleven years these tubes have never failed;
that no compromise or short-cut has ever endangered their reputation
or their superlative service to the public. :

No wonder that progressive dealers prefer to sell a product of such
outstanding merit.

In the Orange and Blue Carton

il o

New York Chicago San Francisco

Manufactured and sold under rights, patents and inventions owned and/or controlled by Radio Corporation of America.
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Americas Most Beautifil Speaker

to experience anew the magic
thrill of modern Radio. Its

Surpassing all previous cone
speaker conceptions, this bril-
liant achievement enables you
°

performing capabilities
are amazing.

Revolutionary in principle,

this acoustically perfect cone

employs a diréct-drive unit

with eightconnections(instead

of one) from unit to cone—
exclusive Tower features.

On sale by all good dealers,
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The Latest Step Toward Radio
Television
By Lucien Fournier

An account of the most recent
experiments of Prof. Edouard
Belin, pioneer in television work.
who has {found that the eve will
retain an image of 1/250,000th
of a second's duration. This
principle will make seeing by
radio soon practicabls.

Newly-Discovered Cosmic Rays
By Dr. Charles B. Bazzoni

Another of this  series of
simple explanations of the !atest
sclentific rescarches, which will,
tell us about thie recent remark-
able experiments of Prof. R A.
Millikan, discoverer of the elcc-
tron, on elcctro—magnetic ravs
of almost unimaginable short-
ness.
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Audio-Frequency-Amplifier
Transformers

%

/NGl
N

By Sylvan Harris

Continuing this series, devot-
ed to practical study of the ap-
paratus most affecting the qual-
ity of music and speech repro-
duced by radio receivers. &R
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Excerpts
from Telegrams:

“Tested your RFL-60 within
two blocks of local 500-watt
broadcasting station, using
twenty-five [oot wire on floor
for aerial. We picked up
stations all over the country
and when local station came
in tuned it out and picked up
WSAIL at 319 meters. The
local station is 270 meters.
This is the only set ever test-
edunder these conditions that
would tune this station out
at any point on dials.”"—
Decatur, |11

“We tested one of your new
RFL-60 sets here in our build-
ing using an antenna about 75
feet long and directly under
and parallel with our trans-
mitting aerial. The exception-
al selectivity of the Crosley
receiver permitted us to tune
out our station WTAX, just
as easily aswe would tune out
a Chicago station,”"— Strea-
tor, [llinois.

“An RFL-60 tested in compe-
tition with other receivers of
much higher price proved its
unquestionedsuperiority. The
new Crosley models offer the
greatest values on the radio
market.”"—Kansas City, Mo.

“The Model 4-29 is classed
withthe Trirdyn. Model 5-38
bringing in Pacific points with
ample volume, using a Musi-
cone. RFL-60and75arevery
selective. Have separated dis-
tant stations on less than one
degree on the dial. Have log-
ged Mexico City and Pacific
Coast Stations with plenty of
volume."—Miami Fla.

“The RFL sets outstripped
much higher priced outfits,
These sets bring in Canadian,
Cuban and Mexican stations
as easily as those on nearby
states.” —Glasgow, Ky.

What's the idea of keeping a
fellow up all night foolin’
around with that darned
litele 4-297

I've been in the radio game
for seven years and was begin-
ning to believe that there
wasn't a set in the world that
would keep me up late but
when that little 4-29 started
to pull in Houston, Texas and
with such extreme volume ]
sat up and took notice.

I got California stations with
unbelievable volume last
night. KFI came in so loud
that it could be heard over a
block on a Musicone speaker.
I've gotten over one hundred
and ‘twenty -five stations in
only three nights.— Spring
Valley, Il
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The Crosley 5-tube—5-38
All the volume, selectivity and
purity of tone available in the

best S-tube set—plus $38 [ { :

the Crescendon
The Crosley 5-tube—RFL 60

A set of marvelous performance
and beautified by the

artistic decorative 60
banel E

The Crosley 5-tube—RFL-75
Simplicity and speed in tuning,
fidelity of tone and decorative

beauty, enhanced by the $75
artpanel . o 4 . . The Crosley 4-tube—4-29

in which the Crescendon is equal
ta ane or more additional tubes

of tuned radio fre-
quency amplification . $29

Prices slightly higher west of the Rockies

By Expressed Opinion of
Fans The Greatest Radio
Values Ever Offered!

Real performance! Amazing sensitivity and selec-
tivity! Marvelous tonal gualities—inspiring volume.
And surpassing beauty !

Read, in the column at the left, the enthusiastic
comments of a few of the many radio fans who have
voluntarily written or wired us their praise.

True radio values—at astonishingly low prices. Hear
a Crosley Concert at your nearby Crosley dealer’s.

For descriptive catalog write Dept. 22

THE CROSLEY RADIO CORPORATION, CINCINNATI, OHIO

Powel Crosley, Jr., President

Owningand OperatingWLW, first remote control super-powerbroadeasting station in America

“B,ETTER-+- COSTS LESS

ADIO

o T,

iy

Sor the Entertainment Corner ™.l

Manufactured under Armstrong U. S, Patent No. 1,113,140, or under patent applications
of Radio Freauency Laboratories, Inc.
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RADIO NEWS READERS BUREAU

Time and Postage Saver

N every issue of RADIO NEWS you undoubtedly see
numerous articles advertised about which you would like

to have further information.

To sit down and write an individual letter to each of these
respective concerns, 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 saving your time and money.

Just write the names of the products about which vou want

information, and to avoid error the addresses of the manu-
facturers, on the coupon below and mail it to us.

If the advertiser requires any money or stamps to be sent
to pay the mailing charges on his catalog or descriptive liter-
ature, please be sure to enclose the correct amount with the

coupon.

We will transmit to the various advertisers your re-

quest for information on their products.
This service will appear regularly every month on this

same page in RADIO NEWS,
TEAR ALONG THIS LINE

advertised in the ... ..

READERS’ SERVICE BUREAU,
EXPERIMENTER PUBLISHING CO.,

Inc., 53 Park Place, New York, N. Y.
Please advise the firms listed below that I would like to receive detailed information on their product as

issue of RADIO NEWS,

RN-6-28

NAME

If you are dealer ~-
l:] check here, City

ADDRESS

(Street — City — State)

Your address oo

gz This form should not be used for technical questions
List here specific article on
which you wish literature,

If Catalogue
of complete
line is want-~
ed, check in
this colurm
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Now Owns a Radio
Store
"“The Radio business is rushing
just now. Building many Super
Heterodynes, also doing installa-
tion and repairing. To your
course I owe all my suceess in
the Radio profession.” A. J.
Ommodt, Bowman, N. Dak.

Controls First Car by
Radio
I operate the portable broadcast~ |
ing station in rear car, driving |
front car by Radio control. Will
@ operate this car from New York to |
mad ' Frisco—13 months trip. Then wo ®
take tho car around the world—a
three years’ tour. I owe it all to
you.” Leo Paul, New York City. £

4 You CanDoWhat
TheseMenDid!

I'Will Train'You at Home
toFill aBig-Pay Radio Job

Getinto the great new Big-pay Industry—Radio. If ¢
you’re earning a penny less than $50 a week, clip §
coupon now. Send for AMAZING FREE BOOK,
“Rich Rewards in Radio.” Why go along at $25 or $35
or $45 a week, when you could earn $50 to $250 in the same
six days, as a Radio Expert? Hundreds of N. R. I.

trained men are doingit—why can’tyou? I'll train you just
as Itrained them—just as I trained the men whose letters
you see on this page. I'll teach you quickly at home in
your spare time to be a Radio Expert, and draw down big
money for the easiest and most fascinating work in the
world.

$50 to $S250 a Week as
a RADIO EXPERT

It’s the trained man, the Radio Expert,
who gets the big jobs of this profession—
paying $75,$100, $200 a week and up. Free book
gives all the facts. Every day N.R.L trained
men are taking good places in the Radio field—men
like you-—men like those whose stories I chow you
here. You can prepare justas they did by new prac-

tical methods, learn right at home in your spare
time. Lack of experience no drawback—common

schooling all you need. Our tested clear methods

STATION WOC
DAVENFORT

£
HERE'S WORK THAT IS
ALMOST ROMANCE/

b N

oS¢ \

Instruments

Given FREE of
Extra Cost-

All instruments

shown here and others
sent to all my students free of
extra cost under short time
special offer. Clip coupon now
—find out all ‘about this big un-
equalled offer while you still have
time to take advantage of it. This
training is intensely practical—these \
mstlr‘uments help you do the practical
work,

Chiet Operator
at Station WGR

My Radio Training is
the ‘*Famous Course
That Pays for Itself” \

Make more money quick when
you take up this practical course.
— I show you how to in-
crease your earnings almost
from the start of your course
throngh practical pointers I
give you,

Howard B. Luce of
Friedens, Pa., made $320in7
weeks during his spare time.
D. H. Suitt of Newport, Ark., writes
“While taking the course I earned in %
spare time work approximately $500.”

Earl Wright of Omaha reports making
$400 in a short time while taking his course

$70 in_ one D.

ay
for T. M. Wilcox

“I am in business for my-

men are 8 few of hundreds,
And when you graduate,
Employment Department helps
You get just the same preparati
toward success we
of the Great Lakes Radio Telegraph
Chief Operator of Station WRNY,
Radio_Engineer for Stewart
Chief Engineer of Station WE
Institute, established 1914,
opportunity these men had und
you full satisfaction or money

gelf and recently made my big
$70in one day. { wasan
electrician of rich experi-
ence and was occupying a
|splendid position as tele-
phone  superintendent
when X enrolled with yorr
course believing it would
open up greater oppor-
tunities—have not been
disappointed.  Estimate
that Radio will bejworth
tens of thousands of dol-
lars to mein thenextfew
years.” T. M. Wilcoy,
Belle Island, Newfound-

Co.,E
Erle
-Warner, J.

refunded.

DAY for my big Free Book and proof1

—working at Radio in his spare time only! ¢
Sylvester Senso, 207 Elm St., Kaukana, Wis.,
made $500. These records not unusual—these

you get the job.
on and assistance
gave C. C, Gielow, Chief Qperator

MC. The National Radio
, today offers you the same
era bond that guarantees

chance to get into the great Radio field—m,

make it easy for you. We guarantee to train you
successfully. Big Free Book contains all the

roof.
" Clip Coupon Now
for FREE BOOK

Most amazing book on Radio
ever written—full of facts and
pictures—tells all about the great Ra-
dio field, how we prepare you and
help you start. You;can do what
others have done—GET THIS
BOOK. Send coupontoday—no
obligation. N

“Am sending a photo-
graph of station WGR
where I am now Chief
Operator. 1 am proud to
say that your course is
the resson for my suc-
cess.”” Edward Stanko,
Hol,;l Btatler. Bufialo,

Radio store at Chicage,
. *“Your course gets
the eredit,” says Spadoni.

Free

. W.Novy,
Chambers,
E. Fetzer,

f J. E. Smith, President
NATIONAL RADIO INSTITUTE
Dept.FW.l Washington, D, C.

Dear Mr. Smith: Without obligating me in
anyway, send me your free book “Rich Re-

It's your big
ail coupon TO-

Kimball With WMAQ
Chicago 1
Accepted a position with thef
1Chicago Daily News Station WM-
AQ. My income practically dou-§
bled, thanks to your ne course. I
handle all consultation also do op-
s erating.”’  Keith Kimball, Station

WMAQ, Chicago, Ili.

wards in Radio” and all information about your
practical, home-study Radio course.

*“.Just been made Sales Mana- .

ger of this Radio firm—re- 4

§ ccived a very good increase INAMIE. . ot teeereaeanenaeraenens Age........
in pay. Up to present {
hah\'e been getting salary A
which in 3 months en- Q ...... .
abled me to purchasea.f v StreetAddress.............coi i i
TOWD . .ottt e State....... N
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Contents of ACME
B-Eliminator Kit

Wiring Diagrams with
complete instructions
Baseboard.
1 Acme B-4-Transformer
2 Acme B-2-30 Henry Chokes
1 Acme Condenser Block
1 Bradleyohm
1 Raytheon Tube and Socket
Wire

PRICE $39.50

Photo at right—Acme B-Eliminator,
assembled from kit.

Photo below of factory-made

A cme B-Eliminator Type
E-1—-110 Volts, 60 cycle.

Type E-2—110 Volts, DC, $20.

PRICE

& 1 $50.00

You can
easily make this
Acme B-Eliminator
yourself

The New Acme B-Eliminator Kit con-

S

tains complete instructions and all parts

ET one of the new Acme B-Eliminator

Kits—take it home and lay out the full
size diagrams on the table in front of you.
It only takes a few minutes to fasten the
parts to the baseboard and connect them up.
All the parts are there and the baseboard
too, and easily-followed instructions that ex-
plain each step. It’s as easy as rolling off a
log. You fellows who have tinkered with
radio will do it in less time than it would
take to tell about it.

Then you’ll have an Acme B-Eliminator
and save the difference between the cost of
the Kit and a factory-built Acme B-Elim-
inator.

Advantages of the Acme B-Eliminator

You get better quality and more distance,
more volume, and no hum and no distortion.
You can be sure of that. Also the Acme B-
Eliminator maintains its voltage at all times

ACME

~ for amplificafion

and you get voltages up to 180 volts which
prevents any chance of over-loading. It will
supply sets using up to 10 tubes.

A permanent B-Supply

When you invest in an Acme B-Elimina-
tor you get a permanent B-Supply. No more
running out to get new B Batteries. There’s
nothing to wear out—the Raytheon Tube
used has no filament to burn out and will
last for thousands of hours—the current
cost is practically nothing.

Send coupon for both booklet and circular

Send 10c for our booklet, “Amplification
without Distortion,” which will tell you some
things about improving the
quality of your radio recep-
tion, together with special
free circular on the B-Elim-
inator Kit, or ask us to mail
the free circular. Check
the coupon.

ACME APPARATUS COMPANY,
Dept. K16, Cambridge, Mass.

¥ o

( ) I enclose 10¢ for copy of your booklet, “*Amplification without .

Distortion” and circular on the B-Eliminator Kit.
( ) Please send only free circular on B-Eliminator Kit.
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Summer Radio Reception

By HUGO GERNSBACK, F.R. S.

S summer after summer rolls around, the broadcast listeners,
as well as the professionals, are becoming mare and more ac-
customed to the idea that summer reception, after all, is in
no wise different from reception in the winter.

In the statements which I shall make in the following discussion, it
must be understood that when I refer to “summer reception” T really
mean reception in the north temperate zone. Below the Tropic of
Caucer, receiving conditions are, of course, vastly different from
those in northern countries. Thus, for instance, rcceplion in the
tropics is notoriously poor, due to the frequent heavy thunrlc_rstorm;
that abound, many days in succession, during the so-called “rainy sea-
son”. But in the temperate zone this is not at all the case.

I have pointed out many times before that reception in the summer-
time is really better in many cases than during the winter. Did you.
for instance, try for DX (long-distance stations) this past winter?
DX reception was so notoriously poor that even stations 100 miles
away could hardly be received consistently. Fven with an excellent
set it was almost impossible, for days and wecks at a time, to log the
usual DX stations that were casy to reach, right

certainly very much more than during most of our summers. In our
temperate latitudes, during summer, heavy static charges occur, prac-
ticaily, only when there is a thunderstorm in the offing, or right upon
us. Otherwise, reception is usually good: morcover, it is often ex-
traordinarily gond, immediately after a heavy rain or thunderstorm.

On the other hand, how many thundersiorins ave therc during the
summer? Certainly not more than the number of snowfalls or rain-
storms during the winter. Possibly a good many less, if we except
sonie storm helts in certain parts of the world.

When it comes to stalic, however, there are two classcs, natural
static and man-made static, with the latter very much in the lead.
Every time some one in your neighborhood rings a bell, starts an
electric vibrator, or a heating pad, or an electric fan, or rings a tele-
phone, operates a vacuum cleaner, or an X-ray machine; cvery time
that an automobile, electric train, or trolley car passes, small electric
charges are let loose, all of which produce a static level usually far
in excess of that produced by nature. And this static is always with
us, winter as well as summer.

Naturally, this man-made static is very much
more severe in congested centers, such as our

along, during the summer of 1925.

As a matter of fact, I make bold to assert that
the radio {raternity at large logged 50 per cent.
more DX stations last summer than they did
during the winter just past. For instance, the
International Tests in TFebruary were notoriously
unsuccessful, and that at a time when radio re-
ception is supposedly at its best. The reason for
this lies, not in static, as the term is commonly
understood, but, rather, in disturbances that
have their origin in the sun.

The sun, as we well know, goes through cer- thinderstorm. .

Q .. which the Editor makes
the assertion that Summer re-
ception is better than Winter re-
coption—why sun spots affect
radin reccption —why man-made
static 15 worse than natural stat-
ic,—why lightning danger is the
“grand  Bunk” —and why he
operates his radio throughout a
.. fered prizes of $300 for authentic proof of light-

big cities, than in suburbs or sparsely-settled
districts.

Next in our discussion we have the good old-
fashioned fable of the danger of lightning, Why
so many people should be afraid of lightning hit-
ting their aerials is a great and unsolved mystery.

The lightning danger during the summer is, 1n
the vernacular, pure and undiluted “Bunk”, with
a capital B. Last year I announced a prize con-
test in Rap1o News, in which this magazine of-

ning doing material damage to .dwellings. Al-

tain sun-spot cycles; and such a cycle reached

the maximum of solar activity last winter. I, for
one, am of the firm opinion that the sun was ]
directly responsible for cutting down DX reception. The explanation
is probably that increased solar activity caused an increased ionization
of the earth’s atmosphere, as well as of the earth (soil) itself; and
the two, coupled together, probably have much to do with the greatly-
reduced reception. v

The objection might be advanced that the sun is not shining at
night, when most reception is had; but to this argument I will say
that the ionization, which is nothing but an electrical charge, is not
dissipated at once, but persists for quite some time. It is the same
with thunderstorms, which make themselves felt for hours, and
sometimes days, before they register their effect on a radio set.

As to the so-called “static” during the summer, I make bold to as-
sert that there is less static during the summer than during the win-
ter, as a whole. This may seem to be a very extravagant statement,
but a little reflection will show that it is not. Every one, located either
in the city or in the country, will have noticed that in the winter time.
particularly when snow is falling, long sparks can be drawn from the
antenna, showing that the aerial is collecting a tremendous charge.
This is an almost unheard-of thing during the summer, except when
a thunderstorm is actually under way, with the thunder clouds in
sight.

Time and again, last winter, right in New York City, I have drawn
sparks from a quarter to a half an inch long from my antenna, which
is only sixty feet long, but T do not remember such an occurrence
during all last summer, with the single exception of one time when a
thunder cloud was overhead.

All radio listeners will bear me out in my statement that static
was more violent during the past winter than it has ever been hefore;

Mr.

S O

Hugo Gernsback speaks

though the contest was advertised not only in the
United States, but throughout the world, having
been given a tremendous amount of publicity through the daily news-
papers and the press in general, there were only sixty entries received.
A mighty poor showing.

Now, if all these entries had actually been able to show material
damage, each one of them would have been entitled to $300. But
this was not the case. There was only one case, the prize winner,
where the building had actually been kindled into flames and the roof
destroyed; but even in this case it should be noted that lightning did
not strike the antenna directly, but struck a flagpole first.

All the other cases submitted were ones in which lightning, or,
rather, a secondary charge. did some damage to the radio outfits; but
in no case wrecking the sets hevond repair.

The chances of your aerial being hit by lightning are about one in
eighty-four thousand—practically nil.

Long before this prize contest started, I usually operated my set
with an outdoor antenna—plus a good lightning arrester.—during a
thunderstorm; and while I admit that reception during the height of
the storm has been almost impossible at times, in no case was I ever
forced to discontinue operation entirely. Of course I don’t wear head-
phones, but with the loud speaker going I do not feel that I am taking
much risk. While I do not recommend this procedure to the every
day broadcast listener, who will usually find it best to turn off his
set, still I have merely tried to show here that radio reception during
the summer need not worry us at all,

As for danger from lightning, everyone knows that broadcast sta-
tions with their big aerials and steel masts—a wonderful target for
lightning-——never think of shutting down, just because there is a
thunderstorm raging overhead.

Hm L L na g TSN

every Monday night at 9 P. M. from Station WRNY on various radio and scientific subjects.
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Radio Reception by Ground Alonhe

My dear Mr. Gernsbacl:

I am forwarding to you herewith a
description of Hic wery recent veswlis
of Dr. J. Harris Rogers in picking up
signals without the use of loop, coll,
or other form of antenna. In other
words, he merely wsed a rod with cop-
per disks submerged in a small pit of .
watcr.

His cxperiments were inspired and
prompted by yeur editorial in the April
issue of Rapto NEws, [urthermore,
he has personally requested of e that
I convey to you his sincere apprecia-
tion for vour sustaimed interest tu his
underground lests, as repeatedly re-
flected in your editorial column,
Sincerely vours,

S. k. WINTERS.

HamT . ai setttamnil

T

ORE as a prediction of doubtful

realization than as a challenge for

immediate action, Hugo Gerns-

back, in an cditorial in the April
issue of Rapro NEws, inquired:

“Who knows, therefore, but that the com-
ing radio receiver will be operated by the
ground method entirely, without relying up-
on loops or aerials? This would certainly
be an improvement, because the aerial and
loop pick up not only nature’s static, but
man-made static, which escapes from elec-
trical insulato power houses, all sorts of
clectrical appliances, ete.”

Accepting this as a challenge to activity
yather than dismissing it as an editor’s vis-
jonary dream, Dr. J. Harris Rogers, re-
rnowned exponent of the theory of under-
ground. propagation of radio waves, made so
hold as to test the validity of the idea. He
commissioned Brent Daniel, formerly iden-
tified with the Radio Laboratory of the
Bureau of Standards, to construct for him
a special type of super-heteradyue radio re-
ceiving set, operative at high frequencies or
low wave-lengths—on the order of 35 to 100
rmeters. Then, the fire poker was taken from
its accustomed corner beside the old-fash-
joned fireplace and planted tlirce feet into
the ground, then attached to the super-heter-
dyne radio receiver.

A competent radio operator—G. W. Cook;.

a member of that fraternity of 20,000 am-
ateurs—put on the head phones and initiat-
cd the tests, a radical departure from previ-
cus undertakings at the Rogers Radio Re-
scarch Laboratory. Without a vestige of
antenna or aerial other than the metal con-
tained in the fire poker, radiotelegraph sig-
rals from a few scattering amateur stations,
located a thousand miles distant, were inter-
cepted. This result was more of an inccu-
tive to rencwed and extensive efforts than
a satisfving achievement.  Consequently,
Doctor Rogers, whose previous experiments
with underground radic transmission and re-
ception had thoroughly acquainted him with
the soil, decided that the red clay surround-
ing the laboratory was not canducive to the
best results in underground wireless tests.
The soil was devoaid of that moisture so es-
sential in the proper functioning of ground
antennae—or, in this instance, the fire poker.

SEEKING A BETTER GROUND

About three-fourths of a mile [roin the
home of Doctor Rogers is a miniature valley,

By S. R. WINTERS

This article, which tells of the experiments of Dr. J. Harris Rogers with buried ground con-
nections instead of artennae, should prove of greut interest to experimenters. The apparatus is
extremely simple to make, and we recommend it to amateurs and B.C.L.s who want static-free

reception.

a marshy spot where water gushes from the
soil when tapped two feet helow the suriace
of the eartlh, Thither, under the idcal
radio ground environment of perennial mois-
ture, the equipment, incident to the continu-
ation of experiments looking to the abandon-
ment of loops and aerials in the strictest
sense of the definition, was transported for
installation. A copper rod three [eet long

gan, Wisconsin, Arkansas, [owa, West Vir-
ginia, and Maryland. In addition, signals
were picked up from stations located in San
Juan, Porto Rico, the Hawaiian Isands and
Philippine Islands. All told, about 250 sta-
tions were heard during the brief period de-
voted to these tests—short intervals each
day or night, from one to two hours.

INVESTIGATING STATIC PROBLEMS

was prepared, with 25 copper disks or plates
ten inches in diameter and spaccd about one
inch apart, as illustrated. The super-hetero-
dyne radio receiver, previously rcferred to,
was connected to this rod. Other than this,
no antenna, counterpoise or capacity of any
kind was employed; and only one lead wire
extended {from the submerged copper disks
to the radio receiving set. :

This small valley, abounding in wet soil, §
at once demonsirated its fitness for such §
tests—a vast improvement over thie moisture-
robbed red clay around the laboratory. There
was a marked increase in the strength of in-
coming signals and the amateur stations
heard, if represented on a map, would show
an outline of the United States, including
the far-away Hawaiian Islands. The log
book kept of these experiments—{rom March
18 to April 3—would do credit to the efforts
of a DX hunter for months. Virtually, all
of the amateur stations in California were §
heard and signals were picked up from
widely separated sections of the country, in-
cluding the {following States: Texas. Kan- |
sas, Missouri, Oklahoma, Illinois, Minne-
sota, Nebraska, Colorado, Indiana, Arizona, §
Oregon, Montana, Washington, Ohio, New
York, Georgia,. Alabama, Florida, North
Carolina, Pennsylvania, New Jersey, Michi-

Of greater significance than the mere list-
ing of the “calls heard,” are the notations in
this log book giving assurance of the virtual
freedom from static when radio waves are
picked up from under the crust of the earth.

Above is shown Dr. Rogers,

holding the household poker,

by which satisfactory recep-

tion was obtained from ama-

teur short-wave stations up
to a thousand miles.

On the left is Dr. Rogers
and the receiving outfit, with
which he obtained excellent
results, as described. The
copper rod and the discs
which were used as a ground
are shown mnext the super-
heterodyne receiver.
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Glancing over this log book, which Doctor
Rogers had instructed the radio operator to
keep with great fidelity in  observing and
noting true corditions, we find such phrases
as the following: “No static, some fading in
signals, set very sharp, that.is, sharply
tuned; ” “signals good and strong, no stat-
ic,” “signals fading considerably, seem to
get interference constantly, believe {rom
power lealt;” “signals excellent, distant sta-
tions drowned out by necarby stations;” “am-
plifier seems to have decreased signal fading
and body capacity effect;” “static increas-
ing at 2:30 a. m., very few stations working
account QRN ;" “static heavy, raining out,
2-step amplifier squeals badly, unable to lo-
cate the trouble, neccssary to open and re-
pair, using straight set;” “signals strong, na
static, comparatively few stations working;”
“signals fading badly, replaced had tube, Iittle
better;” “signals good and strong but fade
considerably—believe due to fluctuating cur-
rent of batteries;” “static increasing at 8:30
p. m.,, discovered one had tube in set and low
batteries, cause of set being noisy,” “QRN
light, OQRM heavy, weather warm and rain-
ing.”

The static which was in a few instance re-
ported could as logically be attributed to
other causes producing noises; for instance,
faulty vacuum tubes ov loose connections in
the receiver. In fact, the elimination of
static, a reduction in fading, and uniform sig-
nal strength day and night, are among the
manifold advantages justifying a continua-
tion of the experiments which would ulti-

mately place a utility value oun the propaga-

tion of radio waves underground. Therefore,
it is very significant to note that C. J. Young,
of the radio engineering department of the
General Electric Company, is negotiating
with Dr. Rogers toward conducting co-opera-
tive tests to determine the practical advant-
ages of underground transmission and recep-
tion of radio waves. Ie writes the distin-
guished inventor as follows: “This letter is
simply to express our iutcrest in your investi-
gations and to suggest that we will be ready
to make accurate reception measurements if
you wish to arrange a regular transmission
schedule.”

EARTH OR AERIAL PROPAGATION?

While Dr. Rogers entertains the highest
regard for radio scientists, and appreciation
for their earnest endeavors, he, nevertheless,
made so bold as to say, “The upper elements

*Sce Rapio NEws for May, 1926, Page 1540

There are twenty-five cop-
per discs on this copper rod.
These are lowered into a
hole in the earth, which is
filled with water, as it
seeps into the hole as the
latter is dug in the marshy
land.

i

have been exploited since the birth of radio,
and it is most surprising that more attention
has not been paid to Mother Earth. If the
distinguished scientists  could only divest
themselves of early training and devote some
time to this globe as a conducting medium,
most of the difficulties of radio would he
solved. Static would be reduced, fading elim-
mated, uniform signal strength would be ef-
fected day and night, and the ever-changing
and shifting conditions of the upper elements
would not be encountered.

1625

waves do not travel through the air, but I
do insist that they are readily propagated
under ground and under water.”

Doctor Rogers has held steadfastly to the
theory for many years that radio reception at
great distances is due to the raising and low-
cring of the potential of the grounded plate
and not to space waves energizing an acrial.
Results of tests outlined in this article seem
to him further to support the validity of this
theory; and additional substantiation is of-
fered by observations that when using an
elevated antemma with the present arrange-
ment, the signal intensity is only slightly n-
creased.  “Such an increase,” contends Dr.
Rogers, “is not due to any appreciable en-
crgy imparted to the elevated wire, but to
additional surges from the earth, there then
being a greater difference of potential hetween
the ground and the top of the antenna.”

“The many theories advanced in accounting
for the propagation of radio waves around
the carth's curvature by refraction, earth's
magncetism, and more recently the corkscrew
action, have no practical proof. The beauti-
ful idea visualized by Hertz is being dis-
countenanced.  Accepted theories maintain
the existence of an upward wave, a so-called
gliding wave sliding arcund the curvature of
the carth, and a corkscrew wave—with an-
tennae of all descriptions being tried above
the earth—and investigators seem loath to
give any attention to earth propagation of
radio waves.” P
REFLECTION FROM THE EARTH'S CORE?

“Of the imaginative mind,” stated Dr.
Rogers, “wedded to the reflected rays from
the Kennelly-Heaviside mirror, may it not
be asked: is it not more rational to consider
the metallic center of the globe as a medium
of reflection? A great deal more could be
said upen this interesting subject, but suf-
fice to add that from day to day we read of
old theories being discountenanced and what
was deemed an impossibility only yesterday
becomes a reality to-day.”

% COPPER
ROD ~»

GROUND

LEVEL\

SUPERHETERODYNE

WATER LEVEL

7

25 COPPER DISCS |
10 INCHES IN DIAMETER

The arrangement used by Dr. Rogers is shown in this sketch.

A super-heterodyne is connected

inductively to the rod and discs which are lowered into the water hole until they are submerged.

“Tests made of late with horizontal au-
tennae, notably these conducted by *Dr.
Greenleaf Pickard, further confirm the theory
of earth propagation of radio waves. The
signal intensities were much greater when
the antenna was in an horizontal position than
when in a perpendicular position, If ener-
gized by space waves the perpendieutar posi-
tion should be best, according to my theory—
the electric forces being parallel to the earth’s
surface and the magnetic companent per-
pendicular thercto. Therefore, any horizon-
tal antenna will he cut by the magnetic flux
or flow of the waves. Once again practical
tests have demonstrated the validity of my
theory that electromagnetic waves are propa-
gated through the earth as well as.through
the air. 1 have never claimed that radio

It is recalled that some years ago, Dr. Lec
de JForest, in speaking of the underground
system of propagation, said in effect, that hie
had always declined to accept contracts to

build radio stations surrounded by mountains,

for the reason that space waves would shoot
over the antenna. More recently a crew of
explorers of the Geological Survey, when
hemmed in by a thousand feet of rock walf
in the Grand Canyon of the Colorado, picked
up signals nightly from a broadcasting sta-
tion located a thousand miles away.

As to the possibilities of shooting electric
energy under the crust“of the earth, Doctor
Rogers demonstrated the efficiency of under-
ground transmission last year. He has shown
this writer cards from practically all sections

(Continued on page 1702)
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Pity the Poor Anhouncer

I you ave thinking of applying for a job
as a radio announcer, think again. For
the traditional stony road to Jordan is a

» state speedway comparcd to the path of
the gentlemen who stand before a micro-
phunc and confide to its cold and unappre-
ciative countenance, hour after hour, night
alter night, the tale of the radio program.
Think again!

For, to be a reasonably good announcer,
you must possess the patience of Job and the
adaptability of a chameleon. You must be
like that impossible person in Kipling's “If,”
and be able to keep your head while all about
vou, in studio, reception room and office,
people are losing theirs and blaming it on
you. You must have a nervous system as
steady as the Rock of Gibraltar,

Added to these little matters of tempera-
ment, you must be not only bi-lingual, but
poly-lingual. Ior, as you set at your desk,
some one thrusts a bit of paper under your
nose, hearing an iuscription something like
this: “Légende. by Weiniawski, Zigcuner-
weisen, by Hceuffner. Artist. Signor Ber-
tucci Casaglia, violinist, Concertmeister of
the Philharmonic Orchestra at Prague.”
[Four languages besides your own! Is it any
wonder that your announcement comes out
something like this: “You will now hear a
violin number, consisting of Ledge-end, by
Winny-Wusky, and Sy-gooner-wissen, by
Hoof-uear, which will be played for you by
Signor Bertucky Cassa-glea, Concert-mister
ot the Philharmonic Orchestra at Praygue?”
No, none at all. The real wonder is the fre-
quency with which these puzzling announce-
ments come over the air in meticulously per-
fect pronunciation of half-a-dozen languages.
Because it cannot be made compulsory that
every announcer shall have an houor degree
in moderns; and even if he did, be it whis-
pered, he might still say “Winny-wusky!”

IN HOURS OF JAZZ
A sense of humor is indispensable, but you
must not have a sense of the ludicrous.
ical hour.”

For,

after your “class come the Zoo-

radio announcer.

loll

How many and diverse are the elements that must be united to make up a successful
A few of them are indicated in our artist’s fantasy of the creation of
the perfect one.

By MURIEL BREWSTER

The personality of a radio broadcast station is expressed to its great public by the voice of its an-
nouncer. and fortunate indeed are those whose ethereal introductions make friends at first hear-
ing. HWhat an ddmirable Crichton is needed at the “mike”,
nightly problems, is here pleasantly told.

zoo Orchestra, or the Wheng Boys. And
you have got to go right on sitting at your
microphone and keeping your voice steady,
clear, aud apparently interested through
batches of information like this: “The next
number will be given by the Zippy-Zop Zoo-
Zoo Boys, and will begin with 'I'm Sitting on
the Tail of the Moon,” and Dearie, Kiss Me,
I Love You. This will be followed by
‘You're My Sweetie” Then two request
numbers, ‘I'm your Great Big Chimpanzee,’
and *Wully Woo."”

In order to keep your voice straight, you
must keep vour face straight. It is there-
fore highly essential that you possess a sense
of humor, but altogether f{atal if you have
a sense of the ludicrous; for in that case you
will end up, some night, by flinging the
microphone suddenly into the middle of the
saxophones and banjos, and somebody will
call for the palice-wagon.

Yes. this new profession of “announcing”
is a strange business. The men who get the
jobs are necessarily recruited from all ranks
ol life and many varieties of training.. A
census would be most interesting; but as
radic announcers are busy people, let-
ters asking “What did you do before?”
would, in all probability, remain scornfully
unanswered, The loud speaker gives forth
a wide range of tones and accents; all the
way, seemingly, from the instructional voice
of the erstwhile prolessor to the cheery ac-
cents of the former insurance agent. There
are sotme announcers who sound as if they
might have been almost anything, but it's
awfully hard to tell. Anyway, now they are
announcers. They have found their place in
the world. They will go down to their last
resting-place murmuring “At least we have
lived!" For to date, uo radio announcer has
been heard to say that he doesn’t like his
worlk.

PECULIARITIES OF THE RADIO EAR

Elocution before the mlcrophone is in it-
self an art, newly born, and promising to be
highly interesting in its developments, The

TBOIL TWENTY —
/:\\MINUTES AND| ————
THERE YOU
ARE |

and what are a few of his daily and

radio receiving outfit has hecome a universal
household pet so much more rapidly than any-
thing else in history that the art has necessar-
ily laggcd behind the installations; for art is
long, and the public is impatient. It is highly
probable that the next move will be a course
of radio speaking, at some university (it has
been started—EpIiTor) but in the meantime
interesting discoveries can be made by means
ol sitting before a receiving set, through
many ecvenings, with a notebook, and then
experimenting through the microphone, while
other people sit with note-hooks and record
the results of the tests.

The overtones of the speaking voice are
less dependable than those of musical sounds,
as the average speaking voice is not rhyth-
mical in its vibrations., Aund the air has a
little trick of multiplying these and turning
them into a horrible racket. Consequently,
the art of the pause has been cultivated by
those few radio speakers who have made
any study of this point; but in many cases
they have neglected to watch out for the
human equation, and their pauses are too
long and too irequent.

Every public speaker knows that the pause
is the thing; but if you over-estimate its
weight, the audience becomes bored and loses
attention. When you are safely ensconced on
a platform, with the audience under your eye
and hand, you know instantly, by means of
that sympathetic connection established be-
tween you and your listeners, that something
15 wrong, and you can instantly change your
tactics or your tempo. But if you are sitting,
all alone, i a sound-proof room, with a silly
little round thing standing on the table gap-
ing at you, and all your waves going out and
none coming In—how are you going to
know ? You can’t, that's all.

The biggest joxe on me radio speaker is
that he dare not emphasize anything. Put
one cxtra bit of tone-volume into your voice
and it degenerates into a roar like a crash
of static. If you want to emphasize a word,

(Contined on page 1686)
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he Noise Houn

Here is an interesting litile story that may be the means of helping out some fans who are won-

OR three months a group of about

twenty ‘“noise hounds,” including

the electric service company, the

radio corporation, the steel mill
representatives, the  telephone  company
and the private radio owuers, had hunted
a noise that put our radio receptiun out of
commission, every night at about nine
o’clock. After about a dozen or more false
feads, when each time we were sure we
had located the trouble, we finally discovered
it to our complete satisfaction—only to have
our theories exploded before our very eyes,
or rather ears, though we still “knew” that
we were right.

For three days more we tried to solve
the mystery, for by this time it really
amounted to one; and ultimately succecded
in clearing 1t up. The explanation was so
simple, and the disturbance one which can be
so universal, that the jncident is worth while
passing along as a possible “hint” to others.

This noise was like nothing we had heard
before. In the houses within a radius of
two blocks it sounded as loud as a steel
riveter, and of course was heard to a lesser
degree in the whole neighborhood. In our
home it was so loud that we could not
hear over the telephone in the samec room
until we had shut off the radio; and of course
we could get no station over it, not even
the local ones.

SHOTGUN PRESCRIPTIONS FOR
TROUBLE

The first thought was that it might be a
violet-ray machine or an clectric vibrator;
but upon investigation we found that no
onc in the vicinity was using such a ma-
chine. Then we traced down electric re-
frigerators, radio chargers and all the known
disturbers ; but these were all false leads, and
the noise continued to come on, as regu-
larly as clockwork, at about ten minutes
after nine and to last for the rest of the
night.

This fact implied two possibilities—that
it was being done maliciously, or that it
was an appliance used at a certain hour
cvery night. Working on this idea, one

By HELEN F. PRICE

dering where “that buzz” originates.

HERE is a story that actually
occurred recently, and we
recommend it warmly, not only for
this reason, but also because it
makes most excellent reading.

If at any time our readers run
across such occurrences, the editor -
would be glad to hear from them, ¢
- for the benefit of the entire radio
:  are. —EDITOR.

of the “noise hounds” informed us excitedly
one day: “I'm sure I've discovered the
trouble! I just learned today that the stecl
company’s mines start their night shift at
nine o'clock. Their mines run directly under
the hill where we live and they do all
the cutting at night.” Of course that was
it! We all agreed with him. We rushed
to the phone, called up the superintendent
of the mines and let him hear the noise
over the telephone. Then his answer came
back, “Sorry, but we ceuldn't possibly he
responsible for that. This is Sunday evening
and our mines are closed down every Sun-
day night.” )

Gone was our perfect explanation!

Next we discovered that on rainy nights
there was no noise.  That implied some
outside trouble and confused us more than
ever. For five weeks we conjectured and
experimented in vain. The radio men watched
suspicious houses for spark sets; they per-
suaded the steel company to test their high-
power lines, and the telephone company and
electric light folks to test their lines, too,
They even cut down branches of trees that
might be causing trouble. During this time
there were occasional reports of a similar
noise from other parts of our city.

SYSTEMATIC DETECTIVE WORK

At the end of two and a half months
we became desperate and the electric light
company and the radio wholesalers went
on a regular campaign. One evening they

And in about twenty minutes, on
came .ne noise as beautifully loud as ever.
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ds—They Chase That Buzz!

cut off the lights from this whole hill-top
section, and the noise stopped. That proved
that it was someone who was using electric
current. Next they cut off the lights, street
by street, till they narrowed it down to our
block; then they started, house by house.
The first night they tested five houses ur-
successfully. That left a possibility of eight
houses. We were hopeful, for we knew that
the next mght would solve our riddle.

The next afternoon however a group of
radio fans were talking as usual about our
“curse” when one woman looked up and
said :

“Mr. Williams has rheumatism.” The re-
mark was simple enough but all caught the
significance.  “You've got it!” someone
shouted and rushed to the phone; and all
cathered around excitedly, while she fired
rapid questions at the bewildered Mrs. Wil-
liams.

“Does your hushand use an electric pad
for his rheumatism?”

“Why, ves,” she answered.

“What time docs he usually turn it on?”

“At about half past eight.”

I remembered that two nights before we
had had no noise. 1 prompted the phoner:
“Did you use the pad last Thursday eve-
ning, the night it rained” she asked.

“No, it was too warm that night.”

“When did you get your pad?”

“Abaut two weeks hefore Christmas.” We
all looked triumphantly at each other—that
was just two aund a half months ago!

“But who is this talking?” Mrs. Williams
in her turn questioned.

We explained. Dear little Mrs. Williams
was so distressed: “Why, we've been read-
img all about the noise in the paper, but
we never dreamed we had anything to do
with it!”

“Neither did we,” we assured her. “And
now will you please turn on the pad, so
we can prove our theory?”

She did; and in about twenty minutes,
on came the noise as beautifully loud as
ever. Beautifully, is right-—we were so de-
lighted to hear it this time!

THE MYSTERY THICKENS!

Well, it didn't take us long to donate a
brand-new electric pad to Mrs. Williams,
concluding that of course the old one was
defective; and that evening the whole ncigh-
borhood settled down to enjoy their radios
for the first time in nearly three months,
So you can imagine our consternation, our
disgust and our exasperation when at exactly
nine-fifteen on came the noise as usuall

Once more phones hummed. “What docs
this mean?” we demanded of the radio
experts.

But the answer they thought, was simply
—“The trouble is not in the pad, it's in the
wiring.”

The next afternoon three carloads of men
arrived to “fix things up.” Mrs, Williams
turned on the pad and they waited ex-
pectantly. That’s all they did do—just wait!
They sat there for two and a half hours

“with not one sound out of that electric pad!

Stumped? We were all dumbfounded. We
Fuciv that the noise came from that pad—
and yet—?

Well the only thing to do was to prove
that we were right, in spite of this proof
that we were wrong. That night one of
the electric company’s linemen crawled to
the top of the pole in our alley and sat

(Continued on payge 1680)
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The Course of Waves
Through Space

By WILLIAM FENWICK

Ewvery radio jan glibly talks about radio waves and their behavior.

Relatively

little of this subject is understood by Mr. Average Fan, however, and this ar-
ticle will clear up many points of doubt in his mind.

ECENT months have brought about
in the radio world the evolution of
what appears to be a brand-new ser-
tes of conceptions as to what really

occurs in the ethereal regions between radio
transmitters and receivers, when they are in
communication. The theories of the func-
tioning of the apparatus are extremely plaus-
ible and agrece with the observed facts: but
the hypotheses concerning the path of the
emanated waves are still vague.

The recent development in the theories of
wave propagation has resulted from the ef-
fort to explain phenomena which had re-
ceived scant attention, or were unknown, in
what may be called the pioneer day. This
was because the earlier investigations were

SHORT WAVE
REFLECTED

LONG WAVE
REFLECTED

¥
DIRECT
RADIATION

ZONE OF SILENCE
OF SHORT WAVES
F1G. ¢

The lmes illustrate 1he reason for “silent

zones’' about some broadcast stations. It is

sometimes due to this reflection, especially in
the case of short waves.

conducted on long waves, seldom as short
as 200 meters. When a few investigators
thought a source of new thrills might lurk
lower on the wave-length scale, and tried
their luck below 50 meters, with truly revo-
Jutionary results, a great change u the cou-

JONI1ZED LAYER

How would you like to be a radio wave?

ception of wave propagation became neces-
sary.
RESULTS OF SHORT-WAVE WORK

As experimentation proceeded down the
scale of wave-lengths, existing theories were
either modified or discarded to be replaced
by others, in order to explain the startling
phenomena discovered daily by the amateurs.
The extraordinary antics which the waves
seemed to go through were enough to make
scasoned old scientists wonder; as the pe-
culiar effects noted were mostly in contradic-
tion to the previously-received theories of
wave-propagation.

It is true, the theories which have becn
most lately propounded tend to clear our
vocabulary of ambiguous phrases to a con-
siderable extent, though to the beginner it
seems to be but another opportunity {or the
trained minds to add a few more perplexing
terms to his vocabulary of dimly-compre-
hended technical expressions.

However, when an explanation devoid of
baffling phrases, so far as possible, is set
before the neophyte, he will readily come
to the same conclusion that his fellow-experi-
menters of more experience, as well as the
experts, have reached: that the utilization
of the waves shovter than 50 meters (fre-
quencies higher than 6 megacycles—6,000,-
000 wave impulses per second) will usher in
an epoch as important, perhaps, as did the

introcuction of the electron vacuum tube
(valve). .
THE ACROBATICS OF A WAVE
TFor the purpose of showing the path

through space followed by radio waves, ac-
cording to the theories accepted at the pres-
eut time, the writer will make use of the
illustration which accompanies this article,
and which should render the explanation
quite clear to the lay mind.

It miight be argued by some that the direct
representation of the curve of a wave would

‘Heavyside layer.”

Radio News for June, 1926

Dr. Dellinger of the Bureau of Standards with
the apparatus by means of which a study is be-
being made of the behavior of radio waves.

@© P. and A. Photos.

be readily understood, as well as the human
figure indicated below. DBut to follow the
diagram of a wave-motion through any
medium s difficult for a beginner, and will
inevitably confuse him as to its direction;
cspecially when it is represented as going
through a state of rotation and refraction
simultaneously. The reader will more easily
comprehiend the entire discussion when a
familiar object is used in lieu of the wave—
and what figure can be more familiar to him
than his own?

First, the reader may imagine that he has
been transformed into an electromagnetic
wave {a more scientific name for a radio
wave) with a frequency of say 500 kilo-
cycles, which corresponds to the 600-meter
wave-length, Now suppose vourself to be
cmitted from a transmitting antenna at an

(Continued on page 1678)

Our artist has suggested a few only of thc ethereal somclsaulls such as you would turn in your progress
from one antenna to another via the *
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Radio News of the Month lllustrated
By GEORGE WALL

Novelties and Oddities from Far and Near that have Appeared in Press Dispatches

by station WGN, Chicago, with great success. A per-
former at the studio sings familiar songs and in thou-
. sands of homes he is joined by {olks
. gathered around the loud speaker.

I
een instituted i : e L g

Cazrwresme e ow e

. E}' Tha Guild Theatre, in New York City, has installed i,e : .
Commander Byrd, who is at the head of | microphones on the stage, which lead to amplifiers W ‘I:e i:‘}i]?ie ‘gf %che noefe:;vjllm:il::ge,&uscli,r?e‘:;r
the U. §. Navy’s. polar expedition, ex- and thence to a row of seats where outlet boxes are . 265 loud speakers have been installed on cach.
pcfm to ;lSC ]Marfg'mts ongmgl' type of located. Headsets are supplied, andaﬁar}t]lally deaf £ Orders are given by bugle as usual and mich
antenna for long-distance radio trans- eople are cnabled to hear with ease that is said h : :
mission. It consists of a kite, to " L) on the stage. f waste of time is provented By this methog.

which is attached the wire that
is used as an antenna.

< A T TS I T T T T S A TN N O R TR T ST T L s I T T = |
QA 5-B BROADCAST |

STATIONS  SUB.LOCATED 8
/ HERE ‘

Because of the noise made by passing trolley
cars and elevated trains great inconvenience L
was experienced by the lawyers, jurors, and at- o ™
tendants of a court in Brooklyn, N. Y. The -

judge ordered installed a microphone before
the witness chair, with a loud speaker behind
the jury box, thus relieving the strain on all. | - .

A mecthod of locating submerged
submarines is shéwn above. Two
stations -reccive the sound signals
transmitted by the submarine and
by triangulation can easily calcu-
late the cxaet position of the craft.

Y~ A ~—~

<l

During the trial of a new big sub-
marine, a means of communication
between it and a tug which stood
by was desired. By pounding out
code with a hammer on the hull of
the tug the radio operator in the
submarine was able to rececive or-
ders, which he replied to by sound-
ing his oscillator, as shown at the
left.

During experiments with a ‘powerful searchlight in Birmingham,

Ala., a man with a receiving set héard men talking when the light

shone on his antenna. The men heard were on the roof operating
the light.

The Mayor of East Chicago, Ind., after delivering a speech to a {

boosters’ club by means of radio, discovered that the microphone i

was disconnected from the transmitter, He caused the man who g,
made the arrangcments for the dinner to be arrested. i
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Crystal Detector Receiving Sets

LTHOUGH there have been many

articles written regarding  crystal

sets and many different types of re-

ceivers of this nature have been de-
scribed, still there are often some small de-
tails lacking which, while scemingly unim-
por:ant to the better-informed reader, are of
the utiiost moment to those who are sceking
informatipn ahout crystal sets. They are
the ones who are exceedingly interested in
radio in a small way, but for financial or
other reasons do not care to invest a great
amount of money in the purchase or con-
struction of a complicated set. Therefore
in this article we will deal with crystal de-
tectors in general; and, in detail, with the
construction of a very simple yet highly
efficient receiver, designed for use with a
crystal detector.

While the receiving range of a set of the
type to be described is conservatively placed
at twenty-five miles, still in this day of
comparatively high-powered broadcast sta-
tions, reception over distances of two or
even three hundred miles is often noted. In
fact the writer, using a set very similar to
the one to be described, has consistently re-
ceived signals from WSB, Atlanta, Ga., and
from KYW, Chicago, Ill., when the receiver
was located in New Jersey.

THE ANTENNA

One of the most important things to be
considered in the use of a crystal set, for any
kind of reception, is the antenna to be em-
ployed. This particular part of the avcrage
set is too often neglected. In the first place,
the antenna for use with a crystal receiver
should be comparatively long. This, of
course, will tend to reduce the selectivity,
or the ability of the tuning control of the re-
ceiver to separatc stations operating on close-
ly-related wave-lengths: but, -on_jthe other
hand, a long antenna will give loudeér results
and, when the local statious are quict, it
will enable the .operator to teccive greater
“DX"” (distance) under good weather -condi-
tions. As a general rule, we advise that the
antenna for use with a crystal receiver

should be at least 100 feet long. This does
not include the lead-in, or wirec which con-
nects the antenna proper with the recciver,
whiich will add to the effective length of the
aerial and probably make it about 135 to 150
Of course, all the joints on

feet over all.

*Radio Editor, Science and Invention.

By A. P. PECK*

the auntenna and lead-in should be soldered,
as repeatedly urged in the pages of this
magazine.

The ground connection should also be
given attention, If the ground wire is
fastened to a water pipe, it should be

clamped firmly in position so that it cannot
be moved. A good contact here is impera-
tive, because a poor contact will reduce the
amount of current in the set and, therefore,
the volume of output {from the phones. In-
asmuch as the input volune is comparatively
small to start with, we do not want to lose
any more of it than is absolutely necessary.
THE DETECTOR

In Fig. 1 is shown a manufactured type of
crystal detector which is completely en-
closed. This feature is an advantage, be-
cause exposure to the air of a crystal, of
[ 3"

==

/
i

I

——
S

The relative positions of the two windings of

the tuning coil are shown above, and the

method of fastening the ends is also de-
picted.

the kind used for radio reception purposes,
causes that crystal to deteriorate quite rap-
idly. Enclosing it prevents dust and mois-
ture from accumulating on the surface and
rendering it comparatively insensitive. In
the particular type of detector shown, a
series of contacts are used on the surface
by rotating the wheel shown at the right. In
this way, it is claimed, greater sensitivity is

Fig. 4: A home-made
type of crystal detec-
tor which is extremely
flexible. A great deal

has been exercised in
the design and con-
struction of this in-
teresting piece of ap-
paratus.

TR L T T

of skill and ingenuity.

Fig. 8. A standard type of straight-line-

frequency variable condenser. Right: A
fixed condenser, such as is indicated at C!
in Fig. 9.

Courtesy of Amsco Products, I'nc., and
Micamold Radio Corp.

obtained and the detector is far more stable
in operation. It cannot casily be knocked out
of adjustment by vibration and, therefore,
it will give reception over long periods of
time without the necessity of readjustment.

Another enclosed type is shown in Fig. 2,
This detector, unlike the first, is not adjust-
able but 1s merely connected into the cir-
cuit in the conventional manner and will be
found to give excellent operation, However,
the average user of a crystal receiving set
likes to try continually for a hetter point in
order to obtain louder signals, and also to
test crystals until the very best one is ob-
tained. Tor this latter-mentioned individuat,
some sort of open-crystal detector stand,
which allows changing of the crystal and
continual adjustment, should be employed.

Figs. 3 and 4 show what might be termed
extremes in crystal detector construction.
Fig. 4 is an exceptional piece of apparatus
which was constructed by one of the readers
of Rabro News. As will be seen, it is very
critically adjusted, particularly as to the
pressure of the contact point on the surface
of the crystal, which is controlled by turn-
ing the knob at the right. Furthermore, the
entire detector stand is so constructed that
the contact point can be moved to any posi-
tion on the surface of the crystal and, there-
fore, the detector can be constantly readjust-
ed until the very best of results are obtained.

The paramount idea in making an adjust-
able crystal detector is to have fexibility.
This is obtained in the detector shown in Fig.
4. Tt is quite important that the contact
point, or “cat whisker,” can be placed on
the surface of the crystal with just the right
amount of pressure. Varying this pressure
on the same point on the crystal may cause
a great change in signal strength and in re-
ception range.

SIMPLICITY IN CONSTRUCTION

The simplest possible type of crystal de-
tector is shown in Fig. 3. All that is needed
for making this detector is a block of wood
or other insulating material for the base, a
wood-screw, a safety pin, a metal cup and 3
piece of crystal, which are assembled as
shown in the drawing. The metal cup can
very easily be obtained by breaking up an old
dry cell, removing the carbon rod from the
center and taking the brass cap from the end
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& DOWELS OR
NAILS 4" LONG {3

FIG 6

Note the method of winding the wire over two

-—BELL WIRE

and under two spokes, alternatdly, to make

“spiderweb” coils.

of that rod. This, when inverted, will be
found to make quitc a suitable crystal cup;
and is already provided with a mounting
screw by which it can be fastened to the in-
sulating base, The safety pin iyethen cut off
as shown, leaving only the loop and the
pointed end. The loop is screwed to the
base, a connecting wire being placed under
the screw-lliead to make a conneetion with
the metallic pin. The pin is then bent into
a curved shape, as shown, so that the pointed
end makes a contact with the crystal placed
in the metal cup.

In any crystal detector, the crystal itself
can be fastened into the containing cup in
many ways. The cup can be equipped with
a set screw as in the type of crystal de-
tector shown in Fig. 4; or the crystal may
be fastened in the cup with some metal hav-
ing a low melting point; or placed in the
cup and tinfoil then packed tightly around
it, giving a fairly good contact.

A low-melting alloy can be made by dis-
solving as much tinfoil as possible in a
small quantity of mercury. Knead the mass
together and keep adding tinfoil until no
more is taken up by the mixture. Heat this
mixture until it melts, set the crystal in the
cup with it, and allow it to cool. Tt will
solidify, and will be found quite satisfactory
as a mounting for crystals. Never heat it

to a very great temperature when using it
for this purpose, inasmuch as the heat so ap-
plied is very liable to spoil the sensitivity
of the crystal.

Fig. 1: A sectional
view of an enclosed
type of crystal detec-
tor, which presents
many advantages and
that is easily mounted
and operated. Turn-
ing the knurled wheel
adjusts this detector
which is of English
make.

The next part to consider is the tuning
coil, or “Inductance” as it is technically
termed. Two general types are suitahle for
winding by the embryo radio fan, and their
construction is shown in Figs. 5 6 and 7.
One is of the so-called spider-weh type, and
the other is a single-layer coil (or “solenaid™)
wound on a cylindrical tube. Either will be
found quite satisfactory, and the choice lies
with yourself. In the case of either tvpe of
coil, you will find very excellent results can
be obtained by using what is known as No.
18 bell wire. This has heavy insulation, but
a coil wound with this wire will be highly
efficient.

Let us deal first with the construction of a
spider-web coil. It is necessary to have some
sort of a form, which can be either pur-
chased or made. If you make this winding
form yourself, obtain a disk of wood one
inch in diameter, and half an inch thick;
around the edge of it, drill 11 holes just
large enough {o allow the insertion of a 14-
inch dowel, or nail, in each hole. The wood-
en dowels, or nails, are then placed in posi-
tion as shown in Fig. 6 and the winding is
started. To accomplish this, the wire is
fastened to the center core and then wound
back, 1nderneath two of the pinz ower the
next two, under the next two, and s> on until
45 turns of wire have been wound on this
form, when the wire is cut off and the end
wrapped once around one of the dowels.
Collodion, such as can be obtained at any
drug store, is then applied in small quantities
to the intersections of the wire along each
dowel; being carelul not to apply so much
that it will soak through the winding and
glue the wire to the dowel. After this col-
Jodion has hardened the pins are removed
from the formr and the center pushed out.
This coil of wire, which should contain 45
turns, is what is known as the secondary
coil and has two terminals, which are plainly
shown in TFig. 7A and indicated by S and S1.

Still another coil has to he wound, and this

can be done on the same form and in
SAFETY PIN
wOOD SCREW CRYSTAL
\
e
@
[
BASE METAL CUP

FIG. 3

A crystal detector can be rizde from a very few

simple parts, as the above drawing suggests.

The pin point makes an excellent “catwhisker”
or crystal contact.

the same manner as the secondary cnil. How-
ever, only 10 turns are 1o be placed on this
coil, which is known as the primary; and
whose two ends are lettered A and G in
TFig. 7A. Follow the samc procedure for
fastening the cotl with collodion and re-
maove the form. Place this last-made coil
against the larger sccondary coil, as shown
in I'ig. 7B, and cement it in place with a
few drops of collodion. This completes the
inductances for your receiver; and they can
now be fastened to a baseboard or panel by
means of an insulating strip and a wood or
machine screw, as shown in Fig. 7A aad 7B.

Some cxperimenters using coils of this na-
ture do not like to apply collodion in very
great quantities and, thercfore, in order to
make the coil rigid and self-supporting, they
lace it with thin, yet strong cord, which is
passed through the coil from the inside, over
one of the cross-overs and then down
through the coil. The first loop is tied
tightly and the lacing carried through, as
shown in Fig. 7C. After the cross-overs
on one side of the coil have been carefully
laced, proceed in the same manner with the
other side. '

THE “SOLENOID"” TUNER AND
CONDENSERS

In case you do not care to go to this
trouble, the tuniug coil for vour rcceiver
can be wound on a tube of special cardboard
or other ‘nsulating material, 3 inches in di-
ameter.  Here again No. 18 bell wire is em-
ployed and the secondary consists of S50
turns, the primary as before, has 10 turns.
As shown in Fig. 5, each end of the wire
is fastered by drilling four holes in the card-
board or insulating tube and threading the
wire through the holes as indicated. This
coil also has four terminals; S and S1 de-

APPLY& COLLODION

PRI COIL

INSULATING
STRIP

FIG 7-B ) FiG 7-A

s -

FIG 7-C
The method of mounting the primary and
secondary coils of the “spiderweb” tuner whosc
construction is explained; 7C shows how they
are tied,

note the ends of the secondary coil, while A
aud G ave the ends of the primary coil.

Besides the crystal detector and the in-
ductance coils, there are three other parts
that you must have for your receiver. One
is what 1s kvown as a variable condenser,
having a capacity of L0005 microfarads (uf.).
A very good type to employ is that called
the straight-line frequency tvpe, and this is
illustrated in Fig. 8, and diagramed at C in
Iig. 9. Be sure that the box in which it
comes specifics the exact maximum capacity,
which should be as mentioned, .0005 «f. Be-
sides this variable condenser you will also
need what is known as a fixed condenser,
which is diagramed at C1 in Fig. 9. This is
a ittle instrument, usually about an inch
square, also shown in Iig. 8 The con-
nections to this condenser are made to the
two metallic ends. It should be of a capac-
ity of 001 wf,

You will also need a pair of phones. Get
a good pair, because they will give you longer
service and will be found nost satisfactory.
If vour phones are not sensitive, you will
not get good results, regardless ¢f how well
the rest of your sct is made. A very good
pair can be purchased for not more than
$4.00 or $5.00, and such an investment will be
very much worth while. They can always

(Continued on page 1695)
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. Fig. 2: A crystal detector in a sealed case;
above, a similar one is mounted in a unit with
an electric cell, which gives it extreme sensi-

tivity, regulated by a small potentiometer.

Courtesy of the Carborundum Company.
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It is my custom every night to set my seven dials,
And whes my tubes are burning bright, | listen
wreathed in smiles,

I harken to the timbals as | sit with twiddled
thumbs,

To the clashing of the cymbals and the banging of
the drums,

To the scraping of the fiddles and the piping of
the flutes,

To the syncapated riddles that my favorite sta-
tion shoots;

And as the music percolates, { sip my glass of
stum,

I shuffle both wmy wuumber eights and murmur

o “Rum-ti-tum.”

1 soon forget my daily strife. | love the village
bore, :

1 love my lawful wedded wife, my neighbors by
the score;

This tune from my antenna drives away the pass-
ing care, .

Aud ] wit wot of Gekenna when there's music in
the air, :

But I do not wax romantic when my soul is

fiercely wroth;
There are nights wheu I am frantic and my mouth
is full of froth.
Then instead of harps and lyres and the tooting
of bassoeons,
There are many bursting tives and the bang of
musketoons.

There's a tintinnabulation . . . and a host of

squealing rats,

With a canine altercation and the wails of dying
cats;

Then a groan, a ghastly rattle, in a fearsome
howling pitch,

And my neighbors win the battle, and I operate
the suitch.

~ “*Degenerative Sets”
By CECIL de LENOIR

1t'is good 1o sit and twiddle when there’s music
on the line,

And fo listen to the fiddle with the dials at fifty-
nine,

But it isn’t good to grumble when your neighbors
oscillate,

Nor to kark.to squeal and rumble as they try to
navigate.

When !hey tear their dials asunder, when they
spin them to and fro, X

Then | suffer grief annd thunder and my sonl is full
of wne;

And my ultra-patent speaker has to .quarrel with
ny set, -

Just becanse some earnest seeker tries for miles
he'tl never get.

! am hoping that these critters, as they jam the
air with woe,

Will" be sipping cups of bitters when they tune in
down below,

May they get their fill of static seven uights in
every week; =~

May their inbes be muriatic, may their speakers
never speak; .

May they wail their lamentations when

rheostats are jammed,

their
And I hope a thousand stations in their dials are
ever rr(nnmr‘d.

I am hoping that these blighters with their inter-
ference tricks, :

Hill be met by impish smiters when they cross the
River Styx.

£3
*
*
*

‘There are forty Towers of Babel in my repro-

ducer cone,

When my sticky-fingered neighbors will not leave
their dials alone.
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*“S.0.S.!I”’—Searchin’ Qut Sadie

6 EY, yuh funny-lookin’ bozo, fll
'em up again!”
“Hooray fer Solly! T'ree

cheers fer de Egg! Wrasamatta
wid Sollyr 'Ray!!”

This outburst was my grecting as I
passed through the swinging door ol Red
Mike's “soft drink” emportum, on Ninth
Avenue in New York.

“Great Calvin’s hobby horse!” I thought,
“the place must be packed. And didn't Pat
McRosen tell me a story about someone
called Solly, the Egg?”

When I opened the door of the back room,
the dozen or so men, seated at several tables
drawn close together, turned as one man and
looked- me over carefully.

“Why, hello there, guy, come on in and
have one on Solly.”

I recognized Pat McRosen, who was so
little he was hidden bchind the giant form
of the young fellow he introduced as Solly,
the gg. I met the rest of the group, who,
T learned later, comprised the far-famed
Frog Alley gang.

When Pat had told them how we had first
met in France during the recent set-to with
Wilhelm & Gott. (G.un.b.H.) and that I was
all right, the crowd resumed their talk, and I
Oathered that this was the start of a celebra-
tion.

“What's the party all about, Pat®” I
asked, when I was seated beside him.

“Gosh, guy, where do you live anyhow?
* Didn’t you hear about the scrap we had with
th; (5as House gang?’

“Not a word, Pat.”

“You're a swell reporter, vou are. Wait
till this bunch mosey along and T'll spill you
an earful. And there's radio in it, too,” he
finished up.

About midnight the members of the I'rog
Alley gang decided to move on to conguer
new fields. Pat and I refused their invita-
tion to accompany them, sayving we would
see them later.

“Now, Pat,”
prom: ‘sed.”

“Sure, but what do you say to hoisting one
while we chin?”

Upon my affirmative answer he yelled to

1 said, “Spill that earful you

By MARIUS LOGAN

Mike to “Make it two of the same,” and then

after lighting a cigarette, he started.
“Well, the whole mess started at a dance

the Pretzel and Suds Club gave about three

weeks ago.  You remember about Mat
Frankel, Sally and his girl Sadie, and me
running the spiritualist dive, don't you?

Well, we was all at the dance and having a
areat old party. There was good-looking
broads there, the beer was there—uot near—
and the music the best in New York, for t!
had a super-het with a gang of loud speakers
to give us the jazz.

“Along towards one o’clock or so, the
three of us was out i the hall gathering in
some suds for our lady friends. We comes
back with our hands full, walking real care-
ful likke. Solly was walking ahead of me and
Mat and he stops, all at once, sudden. I near
drops my glasses of suds and I says to him,
real peevish, “Why don't you stick out your
mit, if you're going to block the traffic that
way?

“He don't answer and I looks at him and
then I looks where he was staring. And
then I saw the reason for the block in trathe.
Sadie was getting a lot of unweclcome at-
tention from a bird named Hank the Hook.
This guy Hank is one of the Gas House
gaung and he's as hard as a pavement after
vou've fallen out the sccond story window.
In some ruckus Hank had lost his right
lunch-grabber and in place of it he had a
nice hook. FHe was sure one mean hombre
m a scrap, because he could do a mess of
damage with that hook of his.

“Well, he was trving to get Sadie to dance
with him and she was objecting strenuous.
Solly drops his drink on the fluor and grabs
an empty bottle that was setting on the floor
by a chair, on his way to Hank.

““Hey, you bozo, luy off that lady.” he
whispered to Hank, as though they were a
mile or so apart.

““Who says so?” inquires Hank, and then
sees Solly Leading for him.

“Now, if there's one thing on this earth
I like to see, it's a good mill and in about
three seconds this one was a beaut. Solly
crowned Hank with the bottle when his
tongue started to get messy, and then they
mixed it up lively. Some of the Gas House
cang scen that Flank was getting the worst
of it and they heaved a bottle that caught
Solly alongside the ear. T saw who did the
dirty trick and I soaked him with one to
make everything nice and even.

“And, boy, you can bet vour last jit that

X

“IVe moved enongh of it real careful like and set up WEAF Jr., in a back corner.”

the fun started then and there! There were
more fists flying around than bottles, but
there was enough of both. It was just like
the old days over there in France.

“Well, as there was more of our gang—
and we was better scrappers too—than there
was of theirs, pretty soon they had enough.
After we threw the last of them out of the
hall, they hung around yelling in to us that
they'd get us, We told them there was very,
very few tracks outside away from the hall.
and to go and make some; which they does.
when we threatens to come out and chase
them,

“Well, things was sort of quiet around the
neighborhood for a few days, but what's
that old saying about the calm before the
storm?  Well, you know it as well as I do.
Anyhow, one night Mat and I was in here
about cight bells, and in blows Solly, looking
like he was going to get mad but had changed
his mind.

“‘Hey, you guys,’ he says, and sits down
with us at that very table in that corner,
‘she’s gone!’

“Aw, s0’s your old WD-I1" cracks Mat.

“Me, I'm saying nothing and lots of that,
because I knows Solly; and when he gets
that funny look in his eyes, boy, I just knows
when not to speak out of turn. I sits and
waits for Solly to get through bawling out
Mat, which he does pretty, "cause bhe was in
the Marines, and then [ asks rcal soothing.

““When did you hear that Sadie had got
lost ¥’

“Boy, I admit I'm there with the brains,
ecause I draws Solly's mind off bawling-out
Mat, and I knows that there's just one she
in this world for Solly—lcastwise right now.

“YWell) he says, ‘it's like this. You see,
she was coming home {rom work at that
flossy dressmaking dive and left Mary Flinn
at Twenty-Third Street. Her inother is
waiting supper for her yet. I'm sort of
worried for it looks as if she just naturally
stepped off the map.

“Mat and I both
then says nothing.

“‘You couple of simps, and a fine lot of
help you two are. Why den’t you say some-
thing? She never done nothing like this be-
fore, you know that. Come on, get the elec-
rons foating around i those vacuums of
]l"‘]t your flaments. Light your
filaments

“We sat over there in that corner for
near an hour trying to figure out what and
where and when and why, hut nothing doing.
Then who should come busting in that door
but yvoung Chick, Solly’s kid brother.

“‘Hey, Solly, did you know that
ain’t come home from work yet?’

“Solly lets out a yelp and grabs at the kid
to whale him, but Mat and me, we holds him
back.

“The kid says. ‘Aw, lay off me, Solly, and
listen. I was coming over Twenty-Second
Street. when I sees two of the Gas Housers
coming. [ ducks ina dark door to get out or
their way. As they goes by me, one of them
savs somcthing about getting square with
you, aud then something about Sadie that I
couldn’t get.’

“Then you should have heard the fireworks
that were let loose. Honest, I'll bet the
walls bulged. That gang of Gas Housers
are hard-boiled babies—there ain't no tenors
in that bunch—and they’re capable of any-
thing from manslaughter down—and up.

“Solly sends his kid brother to round up
as many of our gang as he can find and slip
them the old SOS. In about fifteen minutes
they starts blowing in and we has a council
of war. Some of them wanted to go over

(Continued on page 1683)

said, ‘Is zat sof’ and

Sadie




Recent Radio Exhibits

Phipr
THE LAST WORD IN RADIO RECEIVERS—A UNIQUE TABLE-LAMP
SET

The radio receiver—wonld you guess it?—at the right was made by Irving P. Wolfe, of

the Bronx, New York City, who is shown with lis handicraft. The shade of the 1(‘1111—[]

forms the loud speaker of this novel sct, which 1s among Hie wany Vigenious devices
shown at the Sivth Awnual Radio show in New York City—© p. & A, pHOTOS.

Below is shown Frank Gow Swith, explorer and ethiologist, who is now on his way to

the primitive vegions of Brazil to study the ways of the South dwerican Indian. The

short-wave veceiving set, which he is cxhibiting to the Scottish Chicf (Clan Fergus)

beside him, twill serve not only to study radio rcception and kecp in touch with cizviliza-

tion, but also to astonish the natives; whose awe of the supernatural it will undoubtedly
serve to excite.~—© KADEL & HERBERT.

MODEL RADIO |
STATION

W At the rvadio show §
 held rvecently under
the auspices of the Bl
& American Radio Re-

' lay  Leaguc  there
were @ great wmany
distinctly  differcnt
8| exhibits  made by
New Yerk “hams)”
. who built them with
wmuch skl One
complete model §
“ham”™ station s

shown at the left.
© KADEL & HERBERT,

THE HOUSE
THAT RADIO
JACK BUILT
Above is  Miss
Pauwlin ¢ Kopple,
holding a radiv re-
celving  set which
is ‘bt an a small
howsec tnstead of
the nore conven-
tional type of cab-
inet. Miniature
though it 1s, this
set, which was an-
other of the Radio
Show cxhibits, 1s
said to function as
well as those of
larger sise. [t 1is
evidently simple of
control and quite
portable—O p. & A.
PHOTOS.

“UP-TO-DATE RADIO SHACK”

Muss Elizabeth Pearson is examining this
ngenions miniaiure station, the cxhibit of
the Brony Radio Chib, which wwas con-
structed to show the Umprovement which
has been made in ancteur transmitiing
statioins.—O FOTO TOPICS.
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Radio Under the Sea

SUPERSONIC SUBMARINE
TRANSMITTER
Left, the transmitter s the flanged de-
vice being lotwered tHrough an opening i
the floor of a naval barye into the Poto-
mac River, where these experiments are
being carried on. It is electrically con-
| nected to the apparatus shown at the
o right, the barge caviving laboratory
i cquipment for these tests

TELEPHONING TO A SUB-
MARINE

Dr. E. B. Stephenson, of the Naval
Experimental Rescarch Laboratory, is
shown at the right in conversation with
a submarine by wmeans of the new de-
vice. This telephone booth is sound-
proof, as max be fndaed from the care
with which it is fastened; and is thor-
onghly shiclded. It contains apparalus
for both reception and transmission by
telephone.

CONTROL ROOM OF THE
TRANSMITTER
Above, the generators and control
switch boards for actuating the sound
transmitter shown at the upper left.

THE NAVY’S FLOATING LABORATORIES ON THE
POTOMAC RIVER

Below is a picture of the laboratory-equipped barges used by the
navy i carrying on these experiments in under-water conversa-
tion. Their acrial antennas will be seen i the picture; and part of
thetr submarine telephonic equipment is shown in the vicws above
and at right. Submarine signalling, as well as detective work by
the use of under-water reccivers, was extensively utilized diring
the war, but these new devices utilize the conductivity of water to

a greater extent than any previously developed apparatus.

C—KEE

INVENTOR OF THE SUBMARINE
TELEPHONE.

Above, Dr. Harvexy C. Hayes of the Naval Ex-
perimental Rescarch Laboratory, inventor of the
supersonic method of submarine telephony, is seen
using the apparatus dezised by him.  This new
sicthod of wunder-water signaling combines the
wmerits of directional control and sccrcey in com-
unmication. It has been perfected to the point
where telephoning under water at a distance of
two miles is as satisfactory and distinct as ordin-
ary land-telephone conmunication.  The transmit-
ting device shown in the upper left-hand view fis
connected to the sct shown at the upper right,
wehich transmits to il electrical impulses; cither
in form of regular dot-and-dash code, or as a con-
tinons ware which is modified by speech-fre-
queicy from the telephone transmitter, in like
manner ta the operation of broadcast stations on
land, wmaking speech transmission and reception
possible.

© PHOTOS BY TIMES WIDE WORLD,
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CARRIER CURRENT’

FILTERED FROM LINE

AND RECTIFIED
ol dilade’ )

RAILROAD OPERATORS

CARRIER CURRENT-
TELEPHONY AND
ORDINARY TELEPHONY

MESSAGE *
ECARATE WIRES IN
NARY MANNERZ

4 WIRE ANTENNA-—#%
ON TWO COACHES //°

INDUCTIVE RELATION
BETWEEN ANTENNA AND
TELEGRAPH WIRES

OMMUNICATION WITH - 0 =
TRAIN BY MEANS OF TELEPHONE

SYSTEM

The telephone messages from the train are sent out by a long-wave radio transmitter, and find an easy path through the telegraph wires. At the
nearest radiophone switchboard in a railroad station, they are converted into sound-frequency and switched over to the ordinacy telephone lines.
The voice from the other end is similarly transferred to the railroad wires, but at a different wave-length, and picked up by a receiver on the train.

HE problem of assuring successiul

telephone communication to and from

railway trains in motion, upoun which

inventors have been working for near-
Iy half a century, has been solved at last, to
such a degree that service of this kind has
been placed on a commercial basis, through
the use of radio to supplement land-line sys-
tems. By this means passengers on the trains
running between Berlin and Hamburg, Ger-
many, are now able to carry on conversations
with avy telephone stations reached by the
national long-distance lines, as well as to
send and reccive telegrams while the trains
are in motion,

The possibilities of sending a radio mes-
sage from trains were appreciated at a very
early period in the development of the art;
but it was a very different matter to avoid
the prohibitive costs of operating highi-power
apparatus on every train. The present in-
genious system, worked out by eight years
of experiment, uses rtadio-irequency cur-
rents which arc picked up and carried by
the telegraph wires which parallel every
track; so that the air gap to be crossed is
reduced from miles to inches, and losses are
minimized. The cost af installation is com-
paratively small, because no additional trunk
lines need be built, the currents used heing
of frequencics too high fo interfere with
the simultaneous use of the same wires for
ordinary telegraphy and telephony.

OPERATION OF THIS SYSTEM

As will be seen from the accomnpanying
illustrations, the railway telephone booth is
located at one end of a coach, and reached
from the vestibule: It contains a comfort-
able seat and a-desk telephone; and is up-
holstered and cushioned to minimize train
noises. In an adjoining small room, with a
connecting window, is located the sending

Radio Links Traih ahd Home

By JOHN N. RENTZOS

After fifty years experiment, the difficulties of successful telephone communication witl traing
in motion have been overcome by using radic-frequency current carried by telegraph wires.

system is now in commercial operation.

and receiving apparatus, together with its
operator.

The voice-frequency currents from the
telephone are impressed on a carrier-wave
by a method similar to the Heising system
of modulation, well known to our readers.
Each train has a special wave-length as-
signed to it, just as with a broadcast station.
The modulated wave is emitted through the
four-wire anteuna, strung along the roofs of
two coaches, to the nearby telegraph wires,
which pick it up and carry it to the receiving
sets, located in stations along the line. The
ground for the transmitting system on the
cars is obtained, as shown, through the axles
and wheels of the railway coach to the rails.
Where the telegraph wires are gathered into
a cable, or are located at a considerable dis-
tance from the main track, a special pick-up
wire is provided to take the current from the
train transmitter, and carry it across the in-
terval. In reverse order, the voice-frequen-
cies of messages from the telephone at the
other end are used to modulate a carrier
wave (using a different frequency) at the
nearest train-telephone switchboard; and
then transmitted over the wires and induc-
tively to the train. A trap arrangement is
used to oprevent interference between the
sending and receiving sets, which operate on
long wave-lengths,

At the train-tclephone exchanges, located
at each end of the train’s run and at con-
venient points along the line, apparatus is
instatled, capable of communicating with
every train on its own wave-length, and re-
ceiving from it. This has been reduced to

-the utmost simplicity of control, so that an

operator without technical training may take
charge of it. On the station pane! are tun-
ing boards, so constructed that by the turn
of a button, the rcceiver and sender are
tuned to‘the wave-Jengths of the train tele-

The

phones with which communication is desircd.
A four-tube receiver is used, whose ampli-
fication may be regulated by turning on or
off one, two, or three tubes, in addition to
a volume control.

COMMERCIAL OPERATION BEGUN

At the present time, there is an exchange
at Berlin and another at Bergedorf, at the
Hamburg end of the line, a central station at
Spandau and another at Wittenberg, where
the Hamburg-Leipzig line branches off. The
Jatter will have double equipment, to serve
two lines. While two stations would be
sufficient for operation on a single line, the
use of the intermediate stations reduces the
length of long-distance calls and is therefore
more economical.

At each station and on each train, two sets
of batteries are tised for each set, transmit-
ting and recciving, in order that one may be
charging all the time. The train batteries
are charged from the electric lighting cur-
rent; and operate a motor generator which
supplies the carrier wave,

By this system, as has been said, telegrams
are transmitted to and received from trains
in motion. Special attendants are employed
to deliver these, as well as to summon pas-
sengers to the telephone. A train charge of
two marks (50 cents) is made for a tele-
eram; for calling a passenger to the phone,
30 pfennigs (7% cents), and 60 pfennigs
(15 cents) for a messenger service; while
the train charge for a telephone conversation
is three marks (75 cents), in addition to the
regular long-distance phone toll. Messages
may also be sent with answers prepaid. The
commercial value of this service and its pos-
sibilities for expansion can readily be seen.
The same svstem, of course, offers also op-
portunity for greatly improved reception of
radio. broadcasting by passengers on trains.
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MANY SPECIAL DEVICES INVENTED

This installation marks the adaptation to
busiuness purposes of a principle which has
been the subject of constant experiment for
over eight years; beginning with the experi-
ments of Swedish engineers on inductive
telephony to and from trains. This original
method failed of success, but in 1920 the
radio-frequency land-line principle was tried
experimentally on a line of private railroad
near Berlin, and within another year had
reached a stage at which it was possihle to
hold communication with any telephone in
the metropolitan district. After this, the
ministry of government railways offered
more extensive facilities, including the use
of a telegraph line; and in 1924 a franchise
was given for the operation of telephone,
telegraph and broadcast receivers on the na-
tional railways. Under this the Train Tele-

phony Joint-Stock Co., of Berlin, has been
organized as the operator of this system.
The Berlin-Hamburg installation was com-
pleted early in the present year, and this is
the first railway line in the world on which
a commercially-practicable telephone service
is in operation. At the date of writing, work
is still in progress on the line between Ber-
lin and Munich.

The fundamental patent, covering the sim-
ultancous use of the air and of land lines as
media tor radio-{requency current, for com-
munication with trains, is the German No.
297,116 issued to the Dr. Eric F. Huth G. m.
b. H. of Berlin, which has developed all the
apparatus and methods used in the above-
described system, having been granted for
the purpose also the use of all the patents of
the Telefunken Co. Transmission is effected
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by means of the Huth-Kulm system, which
employs a tube with two tuned oscillatory
circuits, one between filament and plate, and
the other between filament and grid; mak-
ing it easy to regulate the carrier-wave, the
exactness of whose frequency is essential
to satisfactory operation. Other patents deal
with the features by which the transmitted
and received waves are simultancously modu-
lated and demodulated hy this apparatus,
without interruption of service or interfer-
ence. A great many other inventions are in-
volved of various devices produced in the
successful working-out of this system. All
of these were originated by the Huth Co.,
from whose publication “Antenne.” as well
as from personal examination of the system,
the writer has derived the facts related
above.

Electric Train Operatioh by Radiophone

OR some time the Westinghouse Elec-
tric & Manufacturing Co. has been
continuing experiments with a carrier-
current set, for the purpose of main-

taining communication between two ends of a
Jong train, which may be used also for com-
murnicating between two trains at some dis-
tance. As with the system described in the
article above, on this page. the radio set is
inductively coupled to a wire which follows
the track, iu this case the wire supplying
power for operation, and along which the
radio-frequency impulses are carried.

The antenna used with this outht consists
of 20 feet of copper or brass pipe mounted

- =

At the right, the ground of the train telephone

system, through the frame, boxes and axles of
the coach to the rails.
Below, the four-wire antenna which serves from

transmission and reception of radio messages from

the moving train. The radio currents are readily

picked up by the telegraph wires, parallel to and
within twenty feet of the antenna.

rigidly along the running board and spaced
8 or 10 inches abowe it on insulators, as
shown in the illustration on this page.

A suitable protective device using three
high-voltage condensers and an air-core
choke furnishes ample safety against high
voltage in case of contact between the “pauta-
graph” and the antenna. This unit is mount-
ed directly under the roof and is connected in
series with the antenna lead to the set.

A test of the described apparatus was made
on the Westinghouse Interworks Railroad
and proved very practical over the length of
the electrified section, about three miles. Onbe
complete set was placed in an experimental

At the left,

phone exchanges, showing the apparatus

tance telephone lines. Simplicity of
essential,
rator may take charge of the station.

exchange at Wittenberg, Germany.

At the right, the interior of the train

as well as comfort.

together with its operator.

At the lower right i f
the train telephone in operalion,

Below, the experimental antenna

Westinghouse Electric Mfg. Co.

the interior of one of the railroad-tele-
used to
transmit and receive messages from trains, as well
as to make connection with the ordinary long dis-
control is
in order that an ordinary tclephone ope-
This is the

telephone
booth, which is upholstered for the sake of silenct
The telephone instrument, of
mouthpiece

the continental type, which cor_nbincs
and receiver, is seen on the window shelf.
small window opens into the compartment

which
contains the transmitting and receiving apparatus,
PPy—>

The comfort
and convenience to the passenger are evident.

used in
American electric train experiments by the

electric passenger car while the other was
mounted in a small sheet metal shed parallel
to the tracks. Good strong code signals werc
exchanged while running; and voice of ex-
cellent quality was transmitted while station-
ary.

A more practical test has been made on the
electrified section of the Norfolk and West-
ern Railroad. The sets were mounted in two
locomotives, which were used as head and
pusher engine. The average length of the
trains used was about one half mile. Starts
and stops were made with carrier-current
signals serving as a means of communication

(Continued on page 1707)

The

At the right, the antenna used on an electric train.
The ‘“pantagraph’ transmits power to the train from
the overhead wires, which are now utilized also to
carry the radio current.
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Radio Set Owners’ [nformation

TUNING AND VOLUME CONTROLS

15. Jason M. Tilley of Ambherst, Mass.
writes:

Q. My one-tube set has two controls,
one marked Tuning and one marked Volune.
‘L he only station that I get is WBZ, perhaps
because I have a short indoor aerial and no
place to put an outdoor one on the dormitory
where 1 live. When this station is coming in
I can make it louder by turning up the
wolume dial, until it gets harsh and crackly,
and sometimes whistles, But when I turn up
the dial marked {uning, the station gets
louder for a while and then gets solter agam.
All this occurs very low down on the dial
reading. It comes in loudest at the point
marked 20 and then gets softer again, and
atter 30 I can get nothing but faint whistles.
Why is it that the station doesn't get louder
the farther I turn the funing dial? 1 should
think that it would. Does it mean that some-
thing is wrong with the set?

)

TUNING CONTROL CONTROL

Do not mistake the function of the various

dials on your receiving set. Ascertain which

do the tuning, which control the volume, and

which control the tubes. You will get better
results.

A. From the description there scems to be
nothing seriously wrong with your set. You
Cos 1ot understand, however, the function of
the tuning dial.  The fact that there is a
change of volume when this dial is varied
does not mean that the volume should con-
t:nue to increase indefnitely the more you
turn it.  The function of the tuning dial is
to sclect one station from the broadcast
range.  You have evidently missed this point
Lecause you receive only one station. Each
station has its own point on the dial of your
set. You say that WBZ comes in loudest

at 20. If you put up an outdoor antenna
WJZ would come in, probahly, at about 45,
and so on.” The fault with your set scems

to be, primarily, that it tunes too broadly.
The stations should become inaudible within
“two or three degrees of the point at which
they come in full strength. But the tuning

dial is merely a station selecter.  Turn it
until the best volume is ohtained. Leave it
in this position, and contrel any further

variation of the valunte. whether to increase
or to decrease it, with the other dial labeled
“Volume.”
INTERFERENCE FROM OTHER
RADIO SETS

16. James V. Foelrichs, of Lincoln, Neb.,
asks:

Q. T have been having trouble of what
secris to be an incurable nature. Every few
minutes or so, while T am listening in, a
toud howl issues from the loud speaker, and
not only ruins the music or speech. but often

scares everyone. Then again, the music
fades out and entirely disappears, only to
come back with terrific volume. I am at a

loss to account for this, as I have had my
set, which is a standard necutrodyne, carefully
tested. Can you suggest a solution of the
problem?

A. From your description, it would seem
that you are probably in the neighborhood

HIS page constitutes what is to
be known as the SET OWN-
ERS’ INFORMATION depart-
ment, and is to be conducted reg-
ularly each month in RADIO
NEWS. The purpose of the de-
partment is to furnish assistance to
£ those readers who have not yet
- acquired any extensive knowledge
of radio, but who are the possessors
. of radio receivers and wish to know
how to handle them.
There is always new blood com- -
ing into the fraternity of radio en-
thusiasts; and it is obviously un-
reasonable to expect that they can
intelligently read the articles which
are written for the more ex-
perienced fans. Consequently this
new department has been started
for their benefit; and we invite any-
one who desires to do so, to write
* an account of his troubles to the
- editor of this department. No let-
- ters will be answered by mail. The
editor will select from the letters
which he receives those queries
that seem to be of most practical in-
terest to all, and will answer them
fully and in detail each month. 4
There will be no charge for this |
service. Simply write to SET :
OWNERS’ INFORMATION DE- £
PARTMENT, RADIO NEWS, 53
Park Place, New York City.

A
il s

i

i

a powerful receiver whose radiating qual-
mu must far surpass its other features, and
make it practically a local broadcast sta-
tion so far as vou arc concerned. The pow-
erful oscillations from its antenna are im-

If you are experiencing interference from your
neighbor's receiving set, put your antenna at

right angles to your neighbor’s, and your
troubles may be partly or wholly remedied.

pressed on your own, and as a result your
reception suffers. In the fading, you ex-
perience the result of interference by this
set with your own, which is receiving the
same program. To remedy this situation, to
some extent, shorten your antenna and place
it at right angles to the offending one, as
shown. It would also be a good point to see
your neighbor; and if he is inclined to be
veasonable, he might be persuaded to add a
stage of neutralized radio frequency to his
set, as well as incorporate a loop in it.

PROPER POSITION OF “B”
BATTERIES

17. Arthur H. Quinn, of New Orleans,
La., asks:

. Is there any truth in the statement
that “B" hatteries should not be placed upon
their sides, since tleir solutions are apt to
leak out and spoil the whole battery in a
short time?

A. Inasmuch as there are two distinct
styvles of "B hatteries available, the vertical

and the horizontal, it is possible that your
question is directed toward one particular
type. In short, it is inadvisable to place the

batteries, of either kind, on their sides; but
they should be kept in the position for which

Uiey are designed. so that the cells remain
i an upright position. Otherwise, there is a
tendency for the semi-liquid contents (the
“electrolyte”) to leak out and thus shorten
the life of the battery to a marked degree.
An actval test showed that when two batter-
ies were connected (o a set, one in the proper
position and the other turned on its side, the

— -

HORIZONTAL
1YPE

VERTICAL TYPE

ba!terus in any posmon

than the one for which they are in-
Placing them on their sides may
result in shortened life.

Do aot place “B”

other
tended.

fatter showed a drop of 14 volts as compared
to a drop of 6 in the former, after two
wecks. To prove that the position of the bat-
teries in the circuit was not responsible for
this, two new batteries were connected in,
with the positions reversed. After a lapse
of two weeks, voltmeter readings again
showed heyond doubt that. the deterioration
caused by placing a battery on its side is
very marked.

IMPROVING REPRODUCTION
FROM HORN

18. Roger Burt, of Atlanta, Ga., asks:

Q. I have a good make of horn-type loud
speaker which gives fairly satisfactory re-
sults: but T would like to alter it to dupli-
cate the hetter reproduction of the low notes
that is obtained irom cone speakers I have
heard. Can it be done readily, and if so,
how?

A. Tt all depends upou the construction of

your loud speaker; that is, upon the coils
in its sound-producing unit. Fowever, a

device of the kind described below may serve
your purpose and greatly improve the quality
of your speaker.

The two winding forms shown in the illus-
tration are made of wood or fiber, or some
aother insulating material, and then about
5000 turns of No. 34, cnamelled copper wire
are wound into each. Two fixed condensers
of .01 microfarad and one of .02 microfarad
size are connected to these and to the loud
speaker, as indicated. This material can be

(Continued on page 1693)
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A filter design to pass more of the lower notes

and suppress the higher ones. This arrange-

ment may improve the tone quality of your
present horn speaker.
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Symbols for the Set Owner

HE radio set owner always

wants to know and learn more about

1 his receiver—how it operates, what
the various parts do and in what man-

ner they function. Invariably, he sceks re-
course to. well-written and popular articles,
describing these things in detail. In many
cases, though the rcader really understands
the line of thought, he fails to comprehend
the wiring diagram, and looks on it as a
meaningless maze. To alleviate or remedy

this condition, Rapio NEws presents to its
readers the very latest compilation of up-
to-date radio symbols, covering the entire
field of instruments and apparatus used in
receiving circuits.

This page with its invaluable contents
will be found most instructive and enlight-
cuning, and should be kept for reference.
Study carefully the diagram or sketch of
the apparatus and then each corresponding
symbol.  With a little practice, one can

soon become adept at memorizing the sym-
bols; so that, after a while, he is able by a
nmiere glance at a receiver or circuit to tell,
not ouly what type of circuit it employs
but whether it is a good one or not.
Standardization in radio equipment and
symbols has always been stressed by Rapro
News and the cditors are happy to publish
this complete up-to-the-minute page of sym-
bols, believing that it will help not only the
beginner, but everybody interested in radio.

ANTENNA L—F voLT | (V) SWITCH
METER FILAMENT

Loop CRYSTAL SWITCH 4/1_
ANTENNA DETECTOR S P ST

N
BATTERY _1}_ GRID LEAK SWITCH | /?_
DRY CELL | *' - FIXED S.P.D.T.

A _ | |
BATTERY _i|||||; 5/ GRID LEAK SWITCH ﬂ”‘
STORAGE |~ + VARIABLE D.P.S.T. =

1t

. — TRANS-

‘B = JALK j FORMER
BATTERY | = amcoir | € AUDIO FREQ

JACK TRANS-
BUZZER DOUBLE FORMER
CIRCUIT g @. RADIO FREQ.
cCHOOIEE | JACK | TRANS -
H FILAMENT 1 FORMER
AUDIO FREQ CONTROL RAEI%NFE‘?EQ
'NDgngANCE NO VACUUM
L CONNECTION TUBE
FIXED {
T
NCTANCE el corentio vmo- | G2
TAPPED METER METER
CONDENSER L RECEIVERS VARIO-
FIXED | TELEPHONE COUPLER
= vy
CONDENSER| 7T RHEOSTAT LIGHTNING
VARIABLE | _ ARRESTER *
f-r‘
|
CONNECTION I RESISTANCES § GROUND —=?L—
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The Manufacture of Mica Condensers

OO much emphasis cannot be placed

upon the quality of individual units

which go into the manufacture of a

radio receiver. If any part is over-
looked, even thougl it may appear at first
thought to be insignificant, muximum results
cannot be obtained. In fact, m ninety per
cent. of all cases, the failure of radio re-
ceivers to function properly may be traced to
one faulty unit.

The present day radio receivers show a re-
markable advance over those of three yecars
ago. It is the writer's opinion that this can
be compared to ten years in the development
of the automobile. The reasén for this rapid
development is found in the untiring work of
the engineering departments of the set manu-
facturers, rcfining and improving radio cir-
cuits ; supplemented by the development worlk
«f parts specialists, increasing -the electrical
cfficiency of the units which enter into the
receiving set. In this article are outlined
some improvements in the ‘manufacture of
fixed condensers,—instituted by one manu-
{acturer, in order to make a more efficient
and mare accurate product,

The. two most important requirements
which a fixed condenser must mect are ac-
curacy and electrical efhciency. Neither of
these is attained as easily as might be ex-
pected after a superficial examination of
these small parts.

It is well known that the fixed condensers
used in receiving sets are built up of alter-
nate layers of dielectric and conductor; the
capacity depending upon the number of lay-
ers, the thickness of the dielectric, and the
material used as a dielectric. Alica 1s the
most desirable material for electrical ef-
ficiency, compactness and ability to withstand
high voltages, but not all mica can be used
for condensers.  The presence of foreign
matter, even in minute quantities (which is
not uncommon), is sufficient to cause leaks
which show up in the receiver by broad tun-

By SAMUEL SIEGEL

One of the most necessary of all the instruments in a radio receiver is the fived
condenser. Mr. Siegel tells about their construction in an article that radio

fans will want to read.

ing, noisy or distorted reception. he manu-
{facturer must also be on his guard for small
cracks and pinholes i the mica. one bad sheet
being sufficient to spoil an entire condenser,
The only safe way is to test cvery piece
wlhichi goes mto the manufacture of radio
condernsers.

Another of the chief defects of fixed con-
densers which gives cansiderable trouble and

condenscrs.  The illustration shows by-pass
condensers being removed from the vacuum
tank after impregnation.

Fzulty adjustment of the conducting plates
and mica will also cause leaks and this must
be guarded against by assembling these units
in accurate fixtures which locate the plates
and prevent shifting.  This work is very
delicate and requires skilled operators.

The capacity of the up-to-date condenser is determined before the final assembly, shown above, so

that crrors may be casily rectified.

is hard to locate is the preseace of moisture.
To protect a condenser from moisture, it
should be thoroughiy impregnated with a
special compound, in a vacutm. This method
of Impregnating is also very essential in the
manufacture of condensers with paper dic-
lectric, such as by-pass condensers and filter

The workmen in the above illustration are removing by-pass condensers from the vacuum impreg-
nating tanks. '
Photos on this page courtesy of Aerovox Wireless Corp,

To obtain accurate capacities has always
becn the most difficult problem for the man-
facturer of fixed condensers. Theoretically,
we should get accurate condensers by using
a predetermined number of plates of the same
thickness. In practice, even though every
precaution js taken in sorting the mica to a
fraction of a thousaudth of an inch, the re-
sulting capacity will vary more than twenty-
five per ccut. for the same number of layers
of foil and mica: due to the fact that dif-
ferent parts of the mica: plate of film will
vary in thickness, even over the small area
used in fixed condensers. For this reason the
accepted method used i manufacturing fixed
condensers has been to assemble thent, test
them for camacity and stamp them to the
nearest standard capacity. At best (his
method 1s not satisfactory; and as a result
many condensers are thirty and even filty per
cent. above or below their stamped capacity.

After several ycars of condenser manu-
facturing a new method of condenser as-
sembling has been developed and periected.
Instead of assembling the condenser first and
determining the capacity later, the capacity
is determined and fxed before the final as-
sembling of the condenser in its bakelite
housing. To accemplish this it is necessary
to make the condlenser element a distinet and
separate unit, capable of being handled and
tested without the housing.  This method
has been perfected so that condenser ele-
ments, having as many as sixty layers of
foil and mica, are assembled into a unit which
has the appearance of a solid block and can
be handled and tested without danger of in-
jury.

In this form the condenser element is sub-
jected to a test for leakage. I it passes this
test it is treated by a patented process to

. (Contited on page 1707)
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A Typical Month at WRNY

By CHARLES D. ISAACSON, Program Director

0SCAR SAENGER

One of the fore=

most of the world’s

§ music masters, has
a series at
WRNY.

RUTH CONNE
Authority on fashe
ions and decora-
tions, who speaks
in WRNY's Wo-

men’s Hour.

SARA BAIR
Fine young Amer-
jcan soprano who
appears frequently
on WRNY’s pro=

grames.

Lucille Collette
French violinist,
who has returned
to WRNY after a
tour of America,

Magdeleine Brard
Pianiste, now é€n
route to France,
who broadcast ex-
clusively through

WRNY here,

EMMA
BURKHARDT
Contralto, broad-
cast from the
Charles D. Isaac-
son concert over

YANG MAO YANG
Flutist, who gave
us the spirit of a
Chinese
ritual at WRNY.

wedding i :

OGBS (000 et

ACH wmanber on a WRNY pro-

gram is part of a carefully-balaneed
whole of cultural and cducational
calues; the continuity being kept up
through the vear's courses n wusic,
science, sports, body bhulding, the arts,
literature, religion, and wmany other
subjects, all dealt with in a compre-
henstve  and  systematized  manner,
Should vou leave your receiver fued in
to WRNY, you wounld find a complete
and interesting serics of broadeast pro-
grams; both entertaining and instriuc-
tive, in such regular order that your
calendar awed clack wonld nform vonu
what to expect. The sane artists and
lecturers of whom you are told n this
article reappear on corresponding eve-
nings eacl month, or are replaced by
others who give later mumbers of the
same scries; for this reason the review
of amanth at WRNY tells you what is
in store for vou during the current and
coming month—EDITOR.

i 1 R 9 It

N this article I am going to review the
activities of a recent month and tell vou
some of the outstanding events. The
first Sunday included, of course, Dr.
Christian I, Reisner, in his “Hour of Re-
ligion,” who brought with him the Girls’
Chorus from the Chelsea Methodist Church,
of which he is the pastor; Frederick Huls-
mann in one of his “Body Fit" talks: and
vocal and Instrumental music by the Huls-
mann Trio, continuing therehy the ambitions
of a program that seeks to supply not only
the needs of the soul, but the body as well.
In the evening came one of the greatest of
concerts which New York has heard in many
a day—the Charles D. Isaacson concert
which was given {ree to the public at De
Witt Clinton Hall, and which was hroadcast
over WRNY. At this concert the master
pianist of South America, Juan Reyes was
heard, as well as Alberto Terrasi, the opera-
(Continued on page 1693)

ALBERTOTERRASY
Baritone, well
known throughout
the world, as Fig-
aro. He sings op-

eratic selections at f
WR

Mr. Kudisch, Edward Goorno, Joachim Chass-
man and Rudolph Simonwitch, who give weekly
morning recitals at WRNY. (Left),
GEORGETTE NYRIELLE
WRNY'S ambassador to France, who broadcast

Virginia Columbati

Coloratura of Eur-

opean ogperatic

fame, conducts a

fortnightly series
WR

GLOSS EDWARDS
WRNY’s new
press representa-
tive, who will also
conduct radio in-

terviews with ces |

lebrities.

Estelle Winwood
Famous  actress.
now with “Taming
of the Shrew,”
who appears f{re-
quently at WRNY.

ROCK FERRIS
WRNY's official
organist, gives
Wednesday night
recitals from
Temple Emanu- §

El's organ,

THOMAS FRANCO
Directs violin en-
sembles of his pu-
pils at WRNY,
sometimes to the
number of twenty- F
: five. -
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List of Broadcast Stationsin the United States

Radio
Call
Letter

BROADCAST STA.

Wavo
(Meters)

KDKA,
KDLR,
KDYL,
KFAB,
KFAD,
KFAF,
KFAU, |
KFBB,
KFBC.
KFBK,
KFBL,
KFBS,
KFBU,
KFCB,
KFDD,
KFDM,
KFDX,
KFDY,
KFDZ,
KFEC,
KFEL,
KFEQ,
KFEY.
KFFP,
KFGQ.
KFH,

KFHA, Gunui
KFHL, Oskalo
KFJ, Los
KFIF, Tortk

KF10,
KFiQ,
KFIU,

KFIZ, Fond du Lac,

KFIB,
KFIC,

KFIJF, Okl'lhlm 1]

Fil,

KFIM, (:ra d Fnrks,
KFJR, Portiand. Ore
KF1Y, Fort Dudge,
KFJZ, Fort Worth.

KFKA,

KFKU, Lawrence,

KFKX,
KFKZ,

KFLR, A[buqucrquc,

KFLU,

KFLV, Rockford.
WFLX, Galveston.
KFLZ, Anita,
KFMR, Sioux Clty, Iowa.
KFMW, Houghten,
KFMX, Northfleld,

KENF, \llllnntln{\\

KFOA,

KFOB, Burlingame,
KFON, Leng Deach,
KFO00. Salt Lake
KFOR, David City,

KFOT,

KFOX, Omaha, N
KFOY, St
KFPL, Dublin,
KFPM, Greenvllle, Tems
KFPR, Los Angeles,
KFPW, Carterville,
KFPY, Spckane, \\'a:h
KFQA, 8t, Louls, Mo.
KFQ@B, Tort Worth, Tp\
KFAD, Anchorage,
KFQP, Iowa Clty, Iowa
KFQU, Alma (Holy
KFQW, North Bend, Wi

KFQz,

KFRB, Deeville,
KFRC, Ra
KFRU, Culumbu:.
KFRW, Olympla.
KFSG, Los Angeles, Calif
KFUL, Galveston,
KFUM, Colorado Sprin
KFUO. St i
KFUP, Denver,
KFUR, Ogden,
KFUS, Oakland,
KFUT, Salt Lake (
KFUU, Oakland, Cal
KFYD, San Pedro,
KFVE, St

KFVG,
KFVH,
KFvIL,

KFVN,

KFVR, Denver,
KFVS, Cape G
KFVWw, go.
KFVY, Albuquergue, N
KFWA, Ogden,
KFWB, Hcllywoad,
KFWC, Upland, Cnllr‘.
KFWF, St
KFWH, (,hlcn
KFWI, &
KFwWM, Oﬂl\ldnd ('1]1
KFWO0, Avalun,
KFwu,
IKFWV, TPortland, Ore..

KFXB, Big Bear Lake, Calif..

KFXn,

KFXF, Calorado Springs,
KFXH. El Paso, Texas

KFXJ,

KFXM, Deaumont.
KFXR, Oklakomu City,

KHQ, Shokane
IKIBS, San
IKIR, Seattle,
KLDS, Indepecnde
KLS, Oakland, Ca

KLX, Oaklund, Cali WBOQ, Richmond HilL, N. Y..... 23
o WBPI, rk, N. [ 26

KLz, lzen\(? Colo. . WBRC, l.u'anImm « 24
KMA, Shenandoah. WBRE, Wilkes.Barre, Pa 23
Fresune, Calif. WBT, Charlotte, N. C. 27

KMMI, Clay Cent

KNRC, Los Angeles,
KNX, Les Ange
KOA, Denver,
KOAC, Corva Ore. .
KOB. State College, N.

KOCH, Omaha, .
KOGW, Chlckasha, OKl......... 201 WCAT. Rapid Clty. S D........ 249

KPPC, Pasadena, Calif.......... 21 50 WCBA, Allentown, Pa.
KPRC, Houston, Texas.... } 13
KPSN, Pasadena, Calif.
KQP, Portland. Ore..
| KQv, Pitsbursh, Ia.
| Kaw, San Jose, Calif
¢ KRE, Derkeley,

(‘_‘
=

KsAC'gM‘lElm?&a“' gg:: WwcCLo, l','.m:.p Luke, Wis.
ligE- é:]t I‘j‘:ll\;‘ k. 1060 WCLS, Joliet, Ill.....

KSMR,
KSO,

KTAB, Oakl

KTBR, Dortland, Ore
KTCL, Senttle, Wush..
KTHS, Hot Springs, Ark
KTNT, Muscatine. Towa.
KTW, Seattle, Wash..

KUOA, I

KUOM, RAlisscula, Mont.
KUSD. Vermillion, S. D
KUT, Aus
KVO0O0. Dristow. Okla
KWCR, Cedar Rtapids,
KWG. Stockton, Cal

C, l('
KWWG

I
KZI B Man
KZKZ, \Iunlh
KzZM, O
KZRQ, Man

ABIl, Da .
WABO, Rochester,
WABQ, Haverford,
WABR, Toledo, Oh
WABW, Wooster, Ohi
w:g\‘(' }!x?:‘l':.flf;l;?:.e‘hr—':.l.‘%‘.l:..: 212 50 | WEMC, Berrien Springs, Mich.
WABZ, New Orleans, La........ .-
WADC, Akron, Ohbio.... .
WAFD, Part Huron, Mlich.
WAGM, Royal Onk, Mich.

2% LB | Ratio 2t 52
Call  BROADCAST STA. K] Call BROADCAST STA. FL 3T
Letter Location BE &3 | Letter Location 2zg2
WBAL, Baltimore, Md. ........ 216 3000
WBAO, Decatur, .
WBAP,

lm alule, awali

Ian‘ i,
v, W

ica
Chicago, o
WBYC, Graml Rapids, M
WBES, Takoma Park, Md
WEBNY, New Yok, N.

WBZ, Springfield. M a1
KMO, Tacoma, | WBZA, DBeston, Mass.... 212
kwood, (bL o)., Mo, WCAC, Mansfield. Conn.. 275

Angeles, Callf.. Y o

WCAD, Canton, N, v
WCAE, Pi . Pa.
WCAY, ity Place
' WCAL, Northtield, ML

Calif,
les,

4 5imi
S0
G 16400
230

WCAOQ, Baltiwore,
WCAP, Washington, vrelAGS,
WCAR, San Antonio, Texns...... 263

1O v mall s Yo 15| WCAU, Philademnhta, Ta. 278
KPO, Sun IFrancisco, Calif.. 1000 | WCAX, Burlingten, Vt.. 250

The complete list of broadcast stations, arranged for con-
venient reference, will appear every month in Rapro News,
with revisions and changes up to the closing date of the
magazine. The first number after the call letters of the
station is the wave-length of the station, expressed in
meters; and the second number its power, expressed in watts,

500 | WCBD, Zioun,

s 1000 | WCBE, New Oriva

500 | WCBH, Oxford. Miss...

500 | WCBM, Baltimore, Md

300 | WCBQ, Nashville, Tenn.

100 WCBR, D'rovidence, R, 1.
WCCO, Minneapolls, Minn...

P WCOA, Pensacola, Fla.
750 | WCSH; Portland, Me. .
i WCSO0, Springfield, Ohio
WCWS, Providence, R. 1
WwCX, Pontlae, Mich..
WDAD, Nashville, Tenn.
WDAE, Tampa, Fla
WDAF, Kangas City, Mo
marlillo, 'fexis
Vaso, Tex.

, Los Angeles,

etteville, Ark.

n. Texas....

atlancega, Tenn.

KWKC, Kansas City WDRC, New Haven, Conl 268
KWKH, Kennonwoed WDWF, Cr 440,9
KWSC Pullr A WDZ, Tusc

a,

WEAF, New York
WEAL, Ithaca, N. Y

WEAM, North Plaintic!
WEAN, I'rovidence, R.
WEAO, Colwnbus, Ohio.
WEAR, Cleveland. Ohio.
WEAU, Sioux Clly, Towa
WEBC, Superior, Wis.
WEBD, Anderson, Ind..
WEBE, Cambridge, Ohlo
WEBH, Chicago. Ill...
WEBJ, New York, N, Y.
WEBL, New York, N,
WEBQ, Ha
WEBR, N.
WEBW, lhhlb. Wi
WEBZ, Savannah. Ga
WEEI, DBoston, Mass,
WEHS, Evanston, Il

and.

WENR, Chicapo. 111
WEW. St. Louis, Mo.
WFAA, Dallas, Texa
WFAM, St. Cloud, M:

206
248

WAHG, Richmond HlI, N. Y. WFAV, Lincoln, Nebr 275
WAIT, Taunton, Mass. . WFBC, XKnoxviile, Tenn. 259
WALIU, Columbus, Ohio. WFBD, Philadelphia. Pa 234
WAMD, Minncapolis. Minn. .. WFBE, Seymour, Ind. 226
WAPI, Au b WFBG, Altocna. Pa.. 278
WARC, Mediord Hillslde, Mass.. 160 | WFBH, New York. N, 273
WATT. Toston, Mass. ......... 100 | WFBI, Camden, N. J.. 236
WEAA, West Lafayette, Ind...... 250 | WFBJ, Collegeville, 236
WBAK, Farr{shurg, Pa.......... 500 | WFBL, Syracuse, N. 252

S G GO Oh &
v

..... T T L hai

278 10-100

Radio o ? L 2

Call BROADCAST STA, 2 5%
Letter Location 2EL3
WFBM, It

anapolis, Indiana
WFBR, Balir
WFBZ, Gualeshu
WFDF, an

cago,
WFRL, Breoklyn,
WGAL, Lancaster, Pa.
WGBB, Freeport, N. Y.
WGBC, Memphis, Tenn.
WGBF, livansville, Ind.
WGBI, Scranton, Pa

WGBM, l’rmhh nee, R
, Wiy,
WGBS, .\L\\ York, N.
WGBU, Iulford, Fla.
WGBX, Orona, Me.
WGCP, Newark, N.
WGES, Ouk Park, 11
WGHB, Clearwater,
Detrolb

b

WGST, Atlanta, Ga
WGWY Minnes puln.
WGY

Mibwiukee,
WHAM, Rochester, N. \
WHAP, New Yoik, N. Y.
WHAR, Atlantie Ciw. N,
WHAS, Louisville, Ky...
WHAV, Whmingzton, Del..
WHAZ, Troy, N, Y..

WHB, Knnsas City, Mo..
WHBA, OIl City,

WHBN. St. Pet u
WHBP, Iclinstown, I’a
WHBQ, Memphis, Ter
WHBU, Andersnn, Ind,.
WHBW, Philadelphia, I
WHBY, West De Pere, Wis. .
WHDI, Minncupolis. Minn
T r, N. Y.,
ind. Ohio
v York, N. Y.
WHO, Des Moines, Towa
WHT, Decrfield, 11l
WIAD, Philadelnhia,
WLAS, Burlingte
WIBA, Madison, W

WIBG, 1 ns Park, I q
WIBH, ¢ Bedford, A
WIBI, Flu b

WIBJ, Chicage, II
WIBM, Chlcago, 1il
WIB0, Caleago, 1l1..
WIBR, Welrton, W,
WIBS, Ellzabeth, N. J
WIBU, Poynette, Wis..

. Louis,
WI0D, Miami Beacth,
WIP, Philadelphia, TPa.
WIAD, Waeca, Texas.
WIAG. Norfolk Nebr,
WIAK, Kokomo, Ind. .
WIAM, Cedar Rapids, Towa
WIJAR, Providence, R. 1.
WIAS, Pittshurgh, I
WIAX, Juacksonvlile,
WIAZ, Alount Prospect, Iil
WIBA, Jolict, Il.........
WIBB, St. Detersbuv
WIBC, La Salle, I'L..
WIBG, Charlotte, N. C.
WIBI, Ted Bank, N. J
WIBK, Ypsilanti, Mic
WIBL, Deccatur, 1.,
WIBO, New Orlea
WIBP, Buffalo, N.
VWIBU, Lewishurg,
W10, Monseh
WIR, Pontiac, A
WIY, New Yorl
WIZ, New York
WKAF,
WKAQ, 8
WKAR,
WKAY,
WKESB,
WKBE,
WKBG, 0,

WKRC, Cincinnati, Ohio
WKY. Okh‘mnm Clty, O
WLAL, Tu Okla.
WLAP, qulsv e, Ky
wiB, Minneanpolis. Min
WLBL, Stevens Polnt, W
WLIB, Flgin, TIL ...,
WLIT, Philadelphia, Pa
WLS, Crete, 111
WLSI, Crznston,

Iy

405 500
(Continued on page 1665)
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A Remarkable Loud Speaker |

By Dr. EUGEN NESPER

The loud speaker explained in this article employs an entirely new principle in the actuating
of its diaphragm, which is made of India rubber, covered with electrified carbon grains. !

N extraordinary improvement in Ger-
man hroadcasting has been recently
brought about by means of the in-
vertions of Eugen Reisz, the marble-

block microphone [an llustration of which
appearcd in Rapio News for August, 1923,
page 109] and filter apparatus. Clear repro-
duction is obtained of soprano woices, which
often had been distorted insufferably before
the introduction of these devices: and un-
pleasant harmonics introduced in fortissimo
orchestral passages are -now almost entirely
eliminated by this new apparatus. The
broadcast transmitters now send out acous-
tically-refined notes, agreeable and artistic,
from both vocal and instrumental program
numbers.

Since then Mr. Reisz has produced two
new and important inventions, whose devel-
opment reached such a stage in January that
a number of interested radio workers were
given the opportunity to try out the improved
new receiving set and loud speaker.

A great deficiency hitherto has been ex-
perienced hitherto in reproduction, for the
broadcast listener, of speech and music. The
first-mentioned inventions have practically
climinated distortion in the transmitting ap-
paratus; and a farther improvement will be
cffected by a new type of microp‘lone, to be
produced by Mr. Reisz at an early date. The
technique of broade g and the develop-
ment of its amplifiers have been carried to
such perfection that a broadcast progra
be received practically 110( from d
that is, only if good pe are used for I)ulld—
ng the receiver, and it is connected with
proper care and suitable batteries are used.

SHORTCOMINGS OF EUROPEAN SETS

Unfortunately, this is not always the case
with the phones and loud speakers which are
on sale. TFor rcasons which necd not be de-
tailed here, many of the sets which have
been purchased by the Central European
broadcast listener are to be rccommended
rather for the loudness of the reproduction
than for its quality. Of course, there are a
ercat mauy scts built on a qualify basis; but
even these are often too complicated far the
layman, or the hool-up is incorrectly made.
The specch and music reproduced by such
is very unsatisfactory to a sensitive ear.
These detects, so far as the phones and loud
speaker are concerned, are overcome by the
new Reisz invention,

73

LOUD,
SPIAKER
L

A diagram of the last tube in a receiver, show-
ing how the loud speaker is connected.

It will be seen that this device, as described
below, does not use the principle of the mag-
netic telephone, thus avoiding many of the
fundamental defects in reproduction which
are caused by the usc of an iron diaphragm.
Moreover, its adjustinent is automatic, and
it is not possible for the broadcast listener
to tinker with it.

The arrangement of the Reisz diaphragm
is ridiculously simple: its operation is based

on the electro-static_(condenser) principle.
1t is diagramed in Fig. 1, in which A is a
thin metallic plate, puloratgd with small
holes, D-D; B is the india-rubber diaphragm,
stretched close behmd the plate; and C-C are
very small round carbou granules, attached
to the rubber and very uncariy touching the
plate A.

These granulés are very carefully attached
to the diaphragm in such a way that the
contact between them is sufficient to malke a
conducting surface, which acts as one plate
of a condenser. The charge and discharge
takes placc hetween the perforated plate A
on one side, and the layer of carbon granules
C-C on the other. At the same time, because
of the mamner in which they are attached
to the elastic rubber shect. cach of the gran-
ules is capable of a small amount of inde-
pendent movement.

The operation of this device is similar to
the action of the Hollundermark granules
heneath a plate of ground glass. As soon as
the carbon granules acquire potential, they
begin to move under the influence of the
electric field which is built up between the
two surfaces of the condenser; and in mov-
ing, they draw with them the sheet of rubber,
B, to which they are attached. This action

AMPLIFICATION

150 3000
AUDIO FREQUENCY
FiG.4

This curve shows the amplification range ob-
tained with the Reisz loud speaker.

is diagramed, in exaggerated shape, for a
single granule in Fig. 2.

FREEDOM OF THE COMPOUND
DIAPHRAGM

While, in general, it may be said that the
diaphragm B is [imited in its movement by
the perforated plate A, there is a sort of
tion possible in the areas of the
ons, D-D. This action brings about
a transformation of the electric impulses im-
pressed on the granules into acoustic vibra-
tions. Each individual granule, moreover,
is in a condition to respond to the electric
waves: and for this reason the diaphragm
can produce tone-true aerial vibrations. The
practical freedom {from distortion of the
telephone or loud speaker employing this
diaphragm is so great that, for a range of
audia-freguency of fram 300 to 9,000 vibra-
tions per sccond, no especial emphasis on a
note of any particular pitch can be detected.

The difference in charge (potential) which
is used between the metal plate A and the
carbon granules, C-C, amounts in practice
(in the apparatus which has been constructed
up lo the present) to between 100 and 150
volts; and can therefore be supplied directly
by a “B" battery, especially when the choke
coil connection shown in Fig. 5 is used. The
capacity of this diaphragm condenser, as
used in a loud speaker, amounts to as much
as .0145 uf,

When this new diaphragm is employed in
a headset, its diameter is small, and suited
to the shells of the ordinary phones; and
it 1s light in weight, compared with the coils
of the magnetic phones. For a loud speaker
the inventor uses a plate and rubber dia-

Fig. 3. This view |
of the new Reisz |
loud speaker. |? . o : |
taken from a :

photograph, ex -
plains its very
powerful  repro-
duction, as the
sound unit,

about twelve l
inches in diam-
eter, is very

much larger than
any type used
previously and
gives proportion-
ate volume to
the output.

|
L ==
phragm, about 12 inches in diameter and
slightiy conical. The general appearance of
this loud speaker is shown in Fig. 3. Sound
waves are emitted from both front and rear;
and a good acoustic effect is obtained by
placing the loud speakcr, say 12 to 20 inches
from, and at an oblique angle to the wall.

POWER OF THE REISZ LOUD SPEAKER

A loud speaker of this type possesses
another new characteristic, which is of im-
portance for broadcast reproduction. Most
of thosc hitherto m use send ont sound waves
from a small focus, because of the prox‘imity
of the magnet poles in their sound hox. In
the new Reisz loud speaker, however, the
large membrane “breathes™ all over jts sur-
face; and the suction-and-pressure action
described is attained with a cylinder of rela-
tively large diameter.

This brings about, not only a great ampli-
tude of sound waves, but the consequent ef-
fect that it is alinost immaterial where the
listener is placed, cven in a large room. This
1s of especial value when a considerable
number of people are listening at the same
time to broadcast reception, and makes it
easy to obtain a natural effect.

The amplification curve of the new loud
speaker is shown in Fig. 4. Full amplifica-
tion is reaclied at a frequency of a few
hundred vibrations per second. On account
of this, the deep tones which are completely
suppressed in most loud speakers, are

(Continued on page 1682)
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Cross section of the speaker. A is a metal
plate; D, perforations in A; B, India rubber
diaphragm; C, round carbon granules attached
to B. Fig. 2 shows the movement of a granule.



TATIC as a benediction instead of a

malediction is exemplified by its

strange application in forewarning of

impending forest fires. As a disturb-
ing factor in radio reception, static is a
bugbear to millions of radio fans; and, when
the United States Forest Service character-
izes it “as an indicator of fire weather.” this
electrical phenomenon assumes the dual role
of a Dr. Jekyil and Mr. Hyde.

The relation between weather conditions
and forest fires—those originating {rom nat-
ural causes—has been established. This re-
lationship is so definite that the Weather
Bureau issues forecasts of forest-fire dan-
gers based on the “complement of the hu-
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The unique statjc station at Wind River Forest
Experiment Station, Oregon.

midity.” Also, there is an apparent relation-
ship between static and relative humidity;
and on this hypothesis the major obstacle to
radio reception is being harnessed in order
to determine the amount of moisture in the
atmosphere.

Forest fires take a toll of approximately
$20,000,000 worth of timber and other prop-
erty annually, irequently ravaging thousands
of acres of valuable timberlands of the West.
The Forest Service, the guardian of 156.-
000,000 acres of national forests, maintains
an extensive fire-fighting crew : but the lat-
ter is often unable to cope with such con-
flagrations because of the headway which
they have gained at their inception. Lack of
moisture in the atmosphere, a fast-traveling
wind, dryvness of the timber. and similar
conditions help rather than hinder the men-
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Static Forecasts Forest Fires

By S. R. WINTERS

At last radio experts have found some use for static, the bugbear of all radio listeners.
ticle tells how the weather is forecast by measurements of static, and its relation to forest fires.

acing flames in their ravaging and onward
sweep.  Therefore, if static can be coaxed
to reveal the amount of moisture in the at-
mosphere and other conditions conducive to
so-called fire weather, it will compensate
for some of the evils for which it stands
indicted by approximately 25,000,000 broad-
cast listeners, "
To the fre-fighting crew, it would give
proof of the efficacy of the adage “fore-
warned 1s forearmed.” Faith in the theory
that static may play beuefactor as well as
malefactor has prompted the Forest Service
to equip and establish a radio station that is
unique.  Since it is devoted exclusively to a
study of that electrical phenomenon known
to radio fans by a variety of designations—
“static,” “‘stravs,” “noise,” “atmospherics,”
“atmospheric disturbances,” etc—it may be
described as a “static station.”” Here is an
exception to the general rule, since static, if
it must come, finds a welcome reception in-
stead of being ostracized as the greatest of
all natural maledictions. Instead of devis-
ing ingenious instruments for eliminating at-
mospheric disturbances they are given accom-
modation and their traits or pranks analyzed
under the searching eye of the scientist.

THE STATIC STATION

Novel experiments require unusual equip-
ment.  And, out at the Pacific Northwest
Forest Experiment Station, near Portland,
Oregon, even surface indications suggest the
oddity of the apparatus that is being em-
ployed in harnessing static as a useful ser-
vaut. Towering above the group of build-
ings, planted in the midst of a wilderness
as it were, are two masts which support the
four-wire inverted L antenna. On the roof
of one of the frame structures is a loop or
coil antenna, around which js wound sixteen
turns of No. 16 enameled copper wire. It
would be logical to assume that the tower-
mng antenna is for radio transmission and the
loop for reception; but this assumption would
be an error, as we shall see presently. The
buildings are nestled among shrubbery and
undergrowth, with a mountain in the back-
ground—all of which indicates that the be-
havior of static is being studied in a wilder-
ness—far, far from what we of the city
call civilization. This surmise becomes more
than a figment of the imagination when we
are told that it is a forest ranger station and
that, somewhere thereabouts, is a stream of
water, lazily pursuing its devious course,
taking the designation of Wind River.

A RADIO HYGROSCOPE

The barrage radio receiving system (so-
called by its inventor, Dr. L. W. Austin, head
of the special Radio Transmission Research
Laboratory of the Bureau of Standards) is
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This ar-

being employed in this pioneer effort to fore-
cast the amount of moisture in the air, at
least twenty-four hours in advance, 1t con-
sists of two collectors of electric energy—
a coil of 16 turns of wire wound around a
box-like frame 10 by 10 feet in dimensions.
and a 100-foot 4-wire antenna supported on
two 115-foot masts or towers. The loop
antenna is stationed on the roof of the
lahoratory or frame building. and so instal-
led that it may be rotated by the operator
when scated at the table in the radio receiv-
ing room. The receiving instruments proper
comprise a two-stage audio frequency ampli-
fier, operating over a frequency range of

1,500 to 15 kilocycles (about 200 to 20,000
P E&,f."- S T e T

b '? ?
!

The laboratory at Wind River.

Note the ioop
antenna on the roof and one of the antenna
masts.

meters). A stage of push-pull amplification
and a Wheatstone post office relay are also
included in the equipment. When the experi-
ments were  first introduced, the ear or
aural method of studying the kind and in-
tensity of atmospheric disturbaunces was em-
ployed, using a pair of head tclephones for
this purpos Recently, however, an auto-
matic recording device has been designed by
A. Gael Simson, forest ranger; this instru-
ment, resembling a telegraph ticker, has a
capacity for automatically recording code at
a speed of ninety words a minute.

The method of procedure in studying the
relation of static to relative humidity is out-
lined in detail in an official report from Mr.
Simson, who is scientific assistant to E. N.
Munns, Chief of Forest Experiment Sta-
tions, with headquarters in Washington, The

This receiving circuit, which is in use at the Wind River Experiment Station, will tune from 200

to 20,000 meters.

It is used primarily for the reccption of static,

1K
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The home-made tape recorder, used in mak.ng
graphic records of signals and static.

twenty-thousand-odd bona fide radio ama-
teurs and thousands of ather radio fans will
be more interested in the method of analyz-
ing static as an indicator of fire weather
than in the results ohtained or the chjec-
tive of these novel tests. The method of
making observations follows:

By means of a small double-pole double-
throw switch (not shown in the circuit dia-
gram in order to simplify the drawing), the
antenna and ground are switched to the pri-
mary, of coil II[, and all the circuit to the
left of this winding is eliminated, This
leaves a regetierative radio rcceiving set,
connected to an invcricd L antenna. *“Now,”
imdicates Mr. Simson, “where the len”‘h of
the flat top of an antenna docs not greatly
exceed the height, for all practical purposes,
the field is equivalent to that of a vertical
cylindrical wire; or, in other words, the di-
rection from which the signal is received
with respect to the plane of the antenna will
have no appreciable effect on the signal in-
tensity. Therefore, with the receiver placed
in operation in the ordinary manner and
tuned to 109 kilocycles (about 2730 meters),
the static noise received will be a compon-
ent of the atmospheric disturbances {rom all
directions.  With the receiver as previously
indicated, directly connected to aerial and
ground, the operator listens to tle static
noise and notes the one or two predominating
kinds and intensity. The aforementioned
double-pole double-throw switch s then
thrown in the reverse position and the re-
ceiver circuit is now exactly as shown in the
circuit diagram.”

USE OF THE TWO ANTENNAE

The Austin barrage radio receiving sys-
tem, which is employed at the Burcau of
Standards as well as by the Forest Service
in making observations relating to static, may
be ewpluncd, briefly, as fuI]o\\s. Bruadcast
listeners are aware of the fact that an out-
door or towering antenna will ordinarily re-
ceive signals as well from one direction as
another ; whereas, the indoor or loop antenna
demonstrates marked directional effects.
That is to say, radio signals are heard with
maximum intensity when the plane of the
loop or coil of wire is pointing in the direc-
tion of the particular broadcasting station
from which the signals are coming; and
minimum signal intensity is obtained when
the plane of the loop is at right angles to
the broadcasting station or other source of
radio signals. Thus, there are two points
of maximum intensity 180 degrees apart
and two points of minimum intensity 180
degrees apart. Advantage is taken of this
condition in confirming the belief that static
15 an indication of fire weather.

For instance, if the elect-omotive force of
the towering antenna is impressed on the
clectromotive force of the loop antenna so
that the two electromotive forces are equal,
then with the loop pointing in one direction
the two electromotive forces will be in phase
and the signal strength will be enhanced or
multiplied ; but as the loop is rotated around
its axis the two electromotive forces will

be shifted more and more out of phase.
This results in a Consequcnt decrease of sig-
nal strength until such time as the loop has
been rotated 180 degrees from the position
of maximum signal strength and then the
two electromotive forces will oppose  cach
other and the signal strength is cancelled or
veduced to zero. Then, there is 011‘y one
pmn‘ of maximum and one pnn t of minimum
ynal strength. As the minimum s much
sharper than the maximum, the minimum
plus 180 degrees is used as indicating the
direction of static.

The advantage of the so-called Austin
harrage receiving system over the couven-
tional loop rece y unit 13 two-fold—
starper hearings, aid there is no chance for

an 180 degree error in the azimuth, since
there is only one minimum compared with
the two minima, 180 degrees apart, of
the single-loop receiving systen.

The loop coupler (II)—referring to the
lettered circuit diagram—and the primary
cireuit (L) are tured to the secondary cir-
cuit (III), which is already tuned to 109
kilocyeles (about 2,730 meters) {rom the
first operation, referred to in a preceding
paragraph.  Now, the complete receiving
equipment is in resonance with a single fre-
quency, 109 kilocycles or a wave-length of
2,730 meters. The loop antenna is slowly
rotated through 360 degrees and the point, or
points, of minimum static intensity is noted.
‘I'he direction pointer and the loep is so sct
that with the coil of wire oriented for
minimum static sound, the direction of maxi-
mum intensity is indicated, The static azi-
muths are plotted on the daily weather maps
for correlation with the daily weather con-
ditions.

WEATHER AND STATIC

The Monthly Weather Review, official
publication of the United States Weather
Burcau, attaches a certain amount of cred-
cnce to the relation between static and
weather conditions, in publishing the follow-
ing report: “Studies made during the sum-
mer of 1921 at the Geophysical Institute of
Strasbourg on radiogoniometry (radio di-
rection finding), have led to the interesting
meteorological relations between the direction
of maximum intensity of ‘strays’ or static
and the movement and shape of depressions.
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“(1). In the case of a well-defined circu-
lar depression, the maximum intensity of
‘strays’ is observed in the direction of the
southern or southeastern part of the depres-
sion; the change of this direction of maxi-
mum intensit y serves to follow the movement
of the depression.

“(2). In the case of an elliptical depres-
::F(m, less well marked, the maximum inten-
sity, as i the first case, is observed to come
from the southern or southeastern parts.
This case is less satisfactory than the first.

“(3). In the case of secondary depres-
sions, or the barometric fluctuations along
wurl fronts, the maximum is difficult to
determine.

4). A squall close at hand gives violent
‘striays.)

“These observations have permitted {fol-
lowing the movements of known depressions,
and also forecasting the arrival of those as
yet unseen on the weather map, A striking
relation is also found hetween observations
of maxima in 1920 and the corresponding
barometric distribution.  This seems to point
the way to a ne\\' viewpoint in the forecast-
ing of weather.”

HUMIDITY INCREASES STATIC

“It would appear,” reports Mr. Simson
in notivg the relation of static to the amount
of oisture  in the atmosphere, ‘that
diurnally the static is directly proportional
to the relative humidity., However, in any
attempt to judge the direct relation hetween
static and relative humidity, the so-called
‘night-effect’ influence on signal and noise
strength must be taken into consideration.
That this effect is not inconsiderable is evi-
dent from one chart or graph plotted. From
this chart, it is apparent that a signal of
given strength transmitted at 4 a. m. will
set up nppvrr\imulelv ten times as much’
current in the receiving antenna as the same
signal transmitted at 4 p. m.

A better perception of the diurnal rela-
tion Detween static intensity and relative
Lhumidity may be obtained by plotting a
static intensity observation taken at a fixed
hour of the morning (late enough so that
the value of observation is not distorted by
the ‘night-effect, and early enough to avoid
distortion from distant tht mtler;toxms or ex-

(Continued on page 1682)

A corner of the static-recording instrument room, showing radio receiver and amplifier.
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HE fashions to which we have be-

come more or less accustomed are

always subject to change with a mini-

mum of notice. Consider an automo-
bile of last year’s morlel (any one will do)
and compare it with the same maker's 1926
product. There may be drastic changes (ac-
cording to the manufacturer’s announce-
ment) which tend to improve the car to a
standard above every other oi the market;
such radical modifications, perhaps, as
changing the position of the lamp brackets
or adopting a new shade for the upholstery
oi the rear seat. Then, too, there arc the
ever-changing fashions in the gowns of the
fair sex. which are obvious to all. The
length of Milady’s skirt is added to, or
shortened a trifle—~which, matters but little
—and woila, the newest mode.

Radio too has its changes in styles each
season ; but in this industry, as in any which
is vet in its formative period, the new styles
represent decided advancement in the art of
set and part building. A few years ago,
whife radio broadcasting was a still unde-
veloped and untrained infant, little atten-
tion was paid by manufacturers or pur-
chasers to the external appearance of a re-
ceiver, and the apparatus within was equa}ly
crude in many respects, from the standpoint
of today. The changes which have taken
place since that comparatively recent time
are very well illustrated by the receiving sets
of this year's model, three of which are re-
viewed in this article.

For example, on this page are repr_oduced
photographs of a recéiver whose details and
ensemhle may justly be termed worlss of me-
chanical art. In the opinion of the old-tim-
ers, no less than of the novices, a receiver
which operates satisfactorily with but one
control is “a consummation devoutly to be
wished”: and when such a receiver em-
bodies craftmanship of such high order that
every line of its appearance is pleasing, it
deserves more than momentary attention.

sories, no less than upon their housings.

By G. C. B. ROWE

Fine craftsmanship has becn bestowed upon the vital parts of these radio receivers and acces-
To the eye of the radio engincer, as well as that of
the lay purchaser, they are good to look upon and satisfying.

INSURING UNIFORM CONTROL

In the rcceiver shown there is a new idea,
that of building the three straight-line fre-
quency condensers upon a substantial frame,
on which are assembled also the gears {for
rotating the condenser plates and a circular
dial for logging stations. On the rear of
this frame are mounted the radio-frequency
transformers which are tuned by the con-
densers; as well as the audio-irequency
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able condensers to tune all the stages of
radio-frequency amplification in synchron-
ism. There is likely to be more or less wear
on the gears as time goes on and cousequent-
ly there should be some means of coinpen-
sating for this, In the receiver here il-
lustrated, the worm gear that drives the
nain shaft of the condensers is designed on
a floating-bearing principle, one end of the
bearing being pivoted on a flat spring and

This illustration shows very wel the rigid construction of the framework carrying the con-

densers,

transformers, the filament rheostats and
other apparatus, in a manner giving the
highest mechanical stability.

One of the greatest drawbacks generally
encountered in receivers that have but one
control is the difficulty of getting the vari-

Here is another variation of the construction of the gang condensers with their gingle control,
the gears of which can be seen at the right.

Photos on this page by courtesy of Perlesz Radio Corp.

The shiclded coils of the set are in the rear.

the other being supported by an adjustable
spiral spring. Therefore if there is any
wcar on the worm and gear, it is taken up
automatically by the spiral spring.

The majority of listeners, when they log
a rveceiver's setting for broadcast stations,
are apt to read the scale of thc condenser
dial a fraction of a degree one way or the
other, This is due sometimes to parallax,
and sometimes to carelessness in taking the
readings. Then when someone who is un-
familiar with the set endeavors to tune in
the same station great surprise is expressed
that it does not come in as it should. With
the type of scale shown in these pictures,
there is very little likelihood of anything like
this occurring, for the circular drum on
which is engraved the scale is quite close to
the indicators on each side of it. It seems
needless to say that this scale is attached to
the shaft which also operates the three vari-
able condensers.

SUBSTANTIAL CONSTRUCTION

Another great advantage, with apparatus
of this nature, is the ease with which it may
be assembled in a receiving set. Ordinarily
there are at least three holes—and sometimes
four—that must be drilled in the panel for
each condenser, and also three holes to be
drilled for each rheostat. However, in the
apparatus shown here there are hut four
large holes necded for the controls of the
set and the large opening for the revolving
scale. This is a great saving of time, and
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The solution of one of the greatest problems of tuning more than two stages of tuned R.F. with

a single control is shown above.

The condensers have hollow shafts which are fastened to a main

shaft extending from the dial.

also there are fewer holes to drill, and there-
fore less chance for an error to be made.

These reccivers cmploy a circuit having
tuned-{requency amplification, and are built
for six, scven and eight tubes. In the last
two cuases there are three stages of tuned
radio frequency before the detector tube, this
number being made possible only by the pre-
cision tuning of the system used.

The construction of the condensers is sure
to command the attention of enthusiastic
radio fans. The rotor and stator of cach con-
denser ave die cast, each in a single solid
piece, thus insuring that they are unijorm
in every respect, and the air gap absolutely
constant. The condensers have a straight
Iime-frequency characteristic up to 400 me-
ters, and {rom there up to about 600 meters
a straight-line wave-length characteristic.
The advantage of this tvpe of condenser
will recommend itself at once to the fan who
has experienced difficulty in tuning in sta-
tions under 250 meters and who wishes his
receiver to have a range sufficiently wide
that the higher wave-length stations also can
be received. Anocther excellent feature of
these condensers is a small compensating de-
vice in the rear of eacl, by which the fine
balance can be adjusted after the condensers
have been wired into the circuit. It is here
that multiple condensers sometimes {ail to
function, as the wiring of a set invariably
throws the capacity slightly aff.

COMPLETE RADIO-FREQUENCY
SHIELDING

Another phase of radio receiver construc-

tion which has been getling more attention

ONT DIAL CONTROL

recently than heretofore is that of shielding.
The receiver shown in the accompanying il-
lustrations is one that primarily owes its
being to this system; as without it, it would
be impossible to use the three stages of
radio-frequency amplification.

TSI 4 PR i AR

The main reason why it
is possible to have three
stages of tuned R.F. am-
plification in this receiver
15 the excellent shielding,
The illustration above
shows the same receiver
before the shields are in-
stalled. The A.F. ampli-
fier is shown at the left
rear of the set.

Phoios ou this page by

conrtes of  Strowbe

Carisonr Telephone 3
Co.

Let us consider this problem that confronts
the engineer when he wishes to use nore
than two stages of tuned radio frequency.
In addition to tube capacity, there is coup-
ling hetween adjacent radio-frequency coils
and also betwecen non-adjacent coils, as well
as capacity effects between the several coils
and the antenna. All these capacities must
he neutralized if efficient and stable operation
is to be obtained. In a two-stage receiver,
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interstage coupling may be eliminated by
tilting the coils at an angle; and capacity
effects Dbetween antenna and coils are so
slight as to be practically negligible. In a
three-stage receiver, however, all these must
be neutralized. There are four tuned cir-
cuits and jn order to neutralize all capacity
cffects, six neutralizations would be neces-
sary. This would be unwieldly, and we are
led to the conclusion that if three or mare
stages of radio-frequency amplification are
employed, complete metallic shielding must
be used. In addition to tliese major coup-
lings, there are other incidental ones that
must be eliminated in order to produce a
successful receiver and which are also pre-
vented by the shiclding.

Now, although the problem of neutraliza-~
tion seems to be solved if three stages of
tuned radio-frequency amplification is used,
there is that of the number of controls,
which have increased accordingly. In the
receiver shown the {four controls necessary
(t.e., one for the antenna system and one
cach for the three stages of the radio fre-
quency amplifiers) have been reduced to
two. It was deemed wisest to have the
comdlenser which tunes the antenna circuit
by itsell; and in order to reduce the num-
her of controls to a minimum, the three con-
densers that tune the radio frequency stages
have been placed on the same shaft.

This reduction in the number of controls
introduces some mechanical problems that
required special treatment. It 1s obvious that
all three of the coils in the second. third and
fourth tuning circuits must be alike in in-

ductance and that the three associated con-
densers must be alike also, for each setting
of the dial throughout its complete scale.
The requirement that each of the condensers
be inclosed in mdividual shields also com-
plicates the problem.

SINGLE-SHAFT CONTROL

The three tuning condensers for the radio-
frequency stages have been placed on the

5 2MAUDIO o
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This is the circuit diagram of the receiver shown on the opposite page.
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The three stages of R.-F. amplification are tuned by the three variable con-



The
ceiver described on page 1647 is as attractive
as the inward craftsmanship.

Courtesy of Stramberg-Carlson Telephone Aifg. Co.

outward appearance of the shielded re-

same shaft, in order that the tuning adjust-
ments may be reduced to two. These con-
densers are driven by a solid one-piece 5/16-
inch shaft, which extends from the dial
through the hollow-sleeve shafts of the sep-
arate condensers and three main-shaft sup-
porting bearings. An adjustable flexible-
spring type bearing is employed to provide
against shaft looseness due to wear. Fach
rotor is securely attached to the main shaft
by means of a set screw, which also permits
these rotors to be adjusted to any desired
angle.

Thus it is that shielding solves the prob-
lems of power and selectivity; the first
through the use of a third stage of radio-
frequency amplification which increases both
power and distance, the second by malking the
signal from the antenna pass through four
tuned circuits in series before reaching the
detector tube.

The audio-frequency transformers em-
ploved in this receiver are designed to give
a flat voltage-amplification curve over the
range of audio frequencies that are consid-
cred essential to good quality reproduction.
Then usual “second peak” in the amplifica-
tion curve is removed by the use of a short-
circuiting band of copper, applied around
the outside cf the secondary winding. As
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shown in the circuit diagram, both stages
of the audio amplifier are connected to the
loud speaker output binding posts and out~
put phone jacks at all times; thereby includ-
ing sufficient amplification to insure ample
volume of loud speaker output without the
common tendency to overload the detector
tube.

A RECEIVER OF POWER AND STABILITY

Another receiver in the circuit of which
are more than two stages of radio-frequency
amplification is shown in the accompanying
illustrations. The primary idea back of this
set is that it shall bring in the djstant sta-
tions and at the same time have good quality
of reproduction. In order to get away from
too many controls the designer of this re-
ceiver combined tuned and untuned radio
frequency, the result being an eight-tube re~
ceiver, having five stages of radio frequency
amplification, detector and two stages of
audio frequency amplification,

This receiver is operated on a loop antenna,
the advantages of which it is not necessary
to set forth here. One of the greatest of
these advantages is, however, that the set
may De tested at the factory under approxi-
mately the same operating conditions as the
putchaser’s.

Tt is claimed that the incoming signal is
amplified 3000 times bciore it is led to the
detector tube, which is greatly in excess of
the amplification of most other receivers.
The circuits in this set are so balanced that
lcads {rom the batteries to the set have been
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As the batteries for this receiver fit inside the
cabinet and the circuit is designed for a loop
the set is truly self-contained.

Courtesy of Pricss Radio Corp.

set is a single-wave-length-control iustru-
ment, this being the only actual tuning ad-
justment. There are also a sensiivity con-
trol as an aid to nursing along the fechle
signal into loud speaker volume, a volume

A A -
CUT- 1 A0

L
\r.‘.uuﬁj
CONTREL
The circuit diagram of the get illus-
trated on page 1647, showing how the
shielding is used for connections as
well as reducing interference.

W

made as long as ten or tweclve feet, without
disturbing the balancing of the circuit, or
causing a noticcable change in the operating
characteristics of the set. The capacities
throughout the set are proportioned to such
a small margin as to be almost incomparable
with any previous standard. This means
that it is possible to shift tubes having sim-
ilar plate-grid characteristics anyvwhere in
the set without causing a difference in the
quality or intensity of the signal.

The two condensers that tune the radio
frequency stages are connected to a single
shaft, therefore with the loop antenna, the

The interior of the receiver illustrated at the top right of this page, showing the ample room

for batteries.

Courtesy of Priess Radio Corp.

—
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control and a vernier balancer. In order to
provide means for an instantancous change
from one to two stages of audio amplifica-
tion, there is a T.P.D.T. anti-capacity switch
directly over the output jack.

A CONVENIENT VOLUME CONTROL PLUG

There are doubtless many times when the
volume controls on a radio receiver are not
all that the fan would like them to be. and
the adjustable plug shown in the accompany-
ing illustrations will prove most acceptable,

By turning the knob adjusting the rheostat on
this phone plug. the volume can be varied.
Courtesy of Central Radio Laboratories

especially in cases where the loud speaker is
at some distance from the receiving set.
When it is desired to change the volume,
the small instrument can be used, as there is
generally a jack outlet at remote points.

As may be seen from the illustration show-
ing the plug opened, there is a small cen-

(Continted on page 1698)
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What’s Wrong With My Super-Het?

§¢ HAT'S wrong with my super-
liet#” must be a question that an
exceedingly large number of ra-
dio experimenters have asked

themselves, if the writer can judge at all by
the great nwmber of times the question has
been put to him persoually. About a year
ago it was decided to “go to the mat” with
this question; and accordingly a plan ol ac-
tion was mapped out, whereby we were to try
for as xitaul(. answer to the question m(l, it
possible, also carry on with our idea that
radio sets should be built and not ticd to-
gether with wit Due to the complexity of
circuits and actions in

By EDMUND T. FLEWELLING

The ambitious constructor of a Super-Fleterodyne has usually run up against a lot of questions,
which, like the celebrated riddle of the Sphinx,
sequences will result. Mr. Flewelling gives some practical hints and advice that may make it

easier [or the Super-Het owner.

the intermediate peak of the various trans-
formers to bc used. With cach unit self-con-
tained as m“n, it was pmsll)lc to tie them
together with ¢lips, as in the illustration, or
with wire, so that they could be placed in a
metal box for shielding or completely re-
moved from the room if necessary. With
cach unit separately tested and proven, the
work was much easier when they were oper-
ated together.

FITTING TRANSFORMERS TO TUBES
Knowing the operating characteristics of
the W.E. 83-A itermediate transformers

the super - heterodyne,
this circuit presented
wusual  difficultics in
the working out of
this “wireless ” idea;
and it was felt that
if it could be applied
to the super, the other
types of circuits would
be taken care of easily.
More on this subject
will be given in an
carly article. ‘

I

A large share of the
questioners about  the
super-het were us: 1‘\,
or at least expressed a '_-

N N e T S R, SR R
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desire to use, the 201A
or 301A type tube;
more volume, clarity
and punch, they said.
Very well, nothivg but 201A type tubes
were to be used: and as we sct ahe
gathier in all available types of interme
irequency transio it was always cure-
fully specified i they were to be usad
with such tubes. A super-het lavout was
huilt up, to be as fexible as possible (See
Nustration). It will be notul this con-
of threec units; sccond detector and
Al'(’hf') amplifier, the intermediate train, and
on the left the oscitlator. Terminals were ar-
ranged on the intermediate for ready in-
tercliange of the various transformers, and
the potentiometer was so arranged that vari-
ous grid voltages could be obtained by it or
a “C batter The oscillator was built
with plug-in coils for interchange, to cover

This baseboard layout shows how to make a good start.
perimental purposes, to test out different parts and determine their suitability.

they were chosen as the first transformers to
try out w the 201A lavout. The 83-A
transiormer, and this should be emphasized,
was never designed for use with the “high
#” 201A tube, and will not operate, under
ordinary conditions, at all satistactorily with
tubes of this type. Taken altogether the
83-A i\ about as d as any transformer
available, when vsed as it is intended to be
used {(ic. with low & tubes) and it wsz
therefore used as a standard of comparison
in our tests.

The abave lmrmuaph should be empha-
sized. because it was surprising how many
intermediate transformers were found in our
test that were v ed in some manner o
the 83-A coils. lv ‘re is the first hit of ad-

i
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nust be answered correctly or undesirable con-

As illustrated, it was used for ex-

vice based on the tests: [f you buy inter-
mediate  transformers  without absolute
knowledge of their characteristics, then, by
all mcans, plan to use tvpe 199 or WDIIL
or 12 tubes. They work very well indeed
with the majority of intermediate trans-
formers on the market. Build your audio
amplifier for I.OJA tubes if you must, but
stick to the low u tubes for the super-het
part of your outfit. This because, although
we specifically called for parts suited to use
with 201A tubes, it was perfectly obvious
after test in more than one instance that the
transformer was a real blood relation to the

83-A. If you are in
Y -3,@ a position to know
B how and where, then
“| it is possible to pur-
chase suitable trans-
formers for use with
201 A tubes ; but before
doing so it might be
of .’—1([\';mtage if you
spent a few minutes
with the chapter on
high-frequency ampli-
fiers in J. H. More-
croft’'s “Principles of
Radio Communica-
tion,”

SHORT DIRECT

CONNECTIONS

After you get vour
super opera ting  event
‘fair to middlin' ', run
your loop directly to
vour first detector without using the C(M.r)n
ng to the oscillater.  Almost every “ex-
pert” super that I have scen would “supe”
just as well or maybe better without using
the coupling coil to the oscillator at all, IE
it does that, how do we know just what the
coupling coil s We (lult is the
answer. Short connections, and a
direct control over the functious of the four
parts (oscillator, detectors, intermediate and
audip) are the first requisites for the suc-
cexsful super-het.

There is no need, nor is it possible to go
to the action of various transformers that
we tested in this outfit. Much more may he
gained if we refer to those things that we

(Continued on page 1689)
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Here is the circuit diagram of a typical Super-
Heterodyne receiver. As a study of its connec-
nections will show, it is not so complicated as
many people think; but successful operation of
this powerful receiver demands that parts be
used which are perfectly adapted to their pur-
pose and to each other. And, as this article
advises, a thorough comprehension of the ac-
tion of this set should precede any experiment-
ing with its hook-up.
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A New Method of Amplifier Coupling

By H. P. DONLE*

This article is a description of a new type of audio-frequency amplification, developed by the au- &
thor. It should prove of great interest to those fans, who are concerned with the quality of re-

TR s el L T PR T Y

R. DONLE, the inventor of
the Sodion tube and the
B-6 detector, describes for
our readers in this article an im-
proved method of coupling, which
combines the best features of sev-
eral previous systems, as a distin-
guished publisher was wont to say,
and another one in the bargain.
This is the latest, but not the last
invention Mr. Donle is to give radio
enthusiasts this year. He has af-
: forded us a peep up his sleeve at a
. couple more ideas which have in-
£ terested us, and will interest you
when they appear, before long, in
the pages of RADIO NEWS. :
—EDITOR. :

sttt

T
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N the early days of radio broadcasting
the transformer system of coupling
audio amplifiers was almost universal,
because the efficiency of this system is
very high and it docs not require many tubes.
TFurthermore, the standards of quality at that
t'me were much lower than those of today.
Transformer coupling is remarkably efficient
on weak signals; but its performance dif-
fers censiderably from that of other systems
of coupling, in the fact that this high cfii-
ciency decreases very rapidly as the signal
intensity is increased. This is a transiormer
characteristic which is not often considered
but which, without doubt, gives rise to con-
s'derable distortion on account of the fact
that the weak signals are amplified more
than the stronger ones. It is, furthermore,
Cifficult to use more than two stages of
transformer coupling because there s a
rarked tendency for audio-frequency rcgen-
cration to take place, which not only in-
creases distortion but produces a howl or
squeal in the loud speaker. And while this
liow! may be lesseued, and more stages in-
troduced by various methods of stopping
regeneration, these methods themselves al-
ways introduce losses into the circuit; and
thus decreases the volume of reproduction
and neuiralize to a large extent the expected
gain from addition stages.
RESISTANCE COUPLING
Resistance coupling consists essentially of
connecting the plate of an audio amplifier
tube to the grid of another by means of
a small condenser; supplying the plate cur-
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*Donle Electrical Prodicts Co.

production.

rent to the first tube through a resistance
which is usuvally of the order of one-tenth
of a megohm; and connecting the grid of
the second tube to the negative filament ter-
minal through a resistance of from one-
tenth to one megohm. This system, al-
though very inefficicut, has one advantage;
it is capable of giving excellent quality of
reproduction, only so long as the signal in-
tensity is nat too great. And since there is
no tendency for regeneration to take place
between stages, it is possible to use several
stages, which allows a sufficient amount of
amplification to be securcd even though the
individual stages are inefficient.  Aside from
the inefliciency of this system, it has the
considerable disadvantage of inability to
handle large signals, because the grids of the
amplifier tubes accumulate charges too rapid-
ly to be properly taken care of by the grid
leaks. Furthermare, this effect is notice-
able on signals of medium intensity, as mani-
fested in a certain amouut of blurring
and distortion which increases as the signal
ntensity increases.

The so-called impedance system of ampli-
fier coupling differs from resistance coupling
only in that the resistance, through which the
plate circuit of the amplifier tube is sup-
plied, is with this system replaced by a choke
coil.  The rest of the circuit is the same.
This system, while it has an efficiency per
stage somewhat higher than resistance coupl-
ing, has the disadvantages of resistance
coupling in the tendency for the grids of the
amplifer tubes to load up and introduce dis-
tortion as the volume of signal increases.
Unless a grid leak of very low resistance is
cmployed, wlicl reduces the efiiciency of the
system, this arrangement is not capable of
giving much volume.

THE NEW DONLE COUPLING

A system of audio-frequency amplifier
coupling has been developed by the writer,
which overcomes most of the disadvantages
of previously known systems. It permits a
quality of reproduction which is equal to the
very best which can be securcd with resist-
ance coupling under the most favorable con-
ditions of weak signals. It is a much more
efficient methad of coupling tubes than resist-
ance or impedance and thus affords a con-
siderably greater amount of amplification per
stage. It doecs not share the disagrecable

Fig. 4 (above). Circuit diagram of the Donle

coupling system. The two windings are on a

single core; the grid charges leak off through
the winding on the right.

Fig. 1 (right). Curves illustrating capability
of various types of coupling devices to respond
to signals of varying strength.

Fig. 2 (left). Comparison of efliciencies of
various types of amplifiers taken under the same
conditions as the curves of Fig. 2. excepting
that the latter curves are for one stage oaly,

Fig. 3. One of the coupling devices now on the
market utilizing Mr. Donle's principle.
Fhoto courtesy of Sumson Eleetric Co.

characteristic of transformer coupling, am-
plifying weak signals to an ecxcessive de-
gree. It may be readily used in threc stages
without the slightest tendency towards audio-
frequency regeneration or howling; and
when so used, will give a signal intensity
for any input {ar greater thau can be secure'l
witlt any other known system of coupling an
cqual numbher of stages.

The system used is diagramed in Fig. 4,
by which it will be seen that an impedance
leak is used instead of a resistance leak.
By this method high impedance is presented
to the allernating signal, hut the vesistance
to the grid charge is unusu low. How
well this system performs is shown by the
accompanying curves (IFigs. 1 and 2) in com-
parison to two well-recoguized systems, that
is, transformer and resistance coupling.

Tig. 1 shows the operation of the Danle
system, in comparison with the others. On
this curve the input and output are given in
arbitrary units: it shows very clearly most
of the characteristics mentioned above. Ior
example, with transformer coupling the effi-
ciency fulls off very rapidly as the input in-
creases. The curve for the Donle system
crosses the transformer curve at a relatively
low input and rises to a considerably higher
value.

(Continmeed an page 1701)
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The Jewell Audio Amplifier

By FRED A. JEWELL

Here is a new development in audio frequency amplifers that will
doubtless be of the greatest inicrest to fans who are after quality of
reproduction.

URING the last year there has been
great agitation among radio engi-
neers for an audio-frequency ampli-
ficr that will give as nearly perfect

reproduction as possible.  Recently there
have appeared on the market many different
tvpes of amplificrs, for each of which is
claimed by its designer that it is the ultimate
and that reception from this amplifier can-
not be improved upon.

No matter how mauny claims the manu-
facturer may put befvre the public, discrim=
inating engineers can generally find some
weak spot in the armor. For example, al-
though the designer of a certain transformer
may say that bhis instrument, and his only,
gives an absolutely flat amplification-char-
acteristic curve, the chances are nretry good
that there are a couple of humps somewhere
which will cause more or less distortion.
Yet transformers are still heing sold, and
will continue to be sold and used; because
for a certain class of worl. it i3 almost im-
possible to find anything that is any hetter.

shiould be large comparcd with the rcactance
of the blocking condenser. Now, as he is
coucerned chiefly with alternating currents,
he is at liberty to employ an impedance.
This combination has been found to solve the
problem successiully, -and has been used in
the amplifier shown in the accompanying dia-
gram. The reactance is made sufficiently
high so that that of the condenser is neglig-
ible, even at low frequencies, and at the same
time there is never any danger of allowing
the grid to become excessively charged.

BUILDING THE JEWELL AMPLIFIER

The diagram shows the circuit which is
used in this amplifier, as well as five stages
of radio-frequency amplification. It will be
noticed that the detector tube has a special
plate construction; in fact therc are two
plates but no grid. The construction of this
type of tube is interesting. as there are two
cylindrical plates whose vertical axes are
parallel in the tuhe. Through the centers of
these two plates is run the filament of the
tube.
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This eight-tube receiver compares most favorahly with other circuits of more complicated nature,
using the same number of tubes.

However, whea guality of reproduction is
{aken into consideration, the set constructor
turns to e‘ther resistance-coupled or imped-
ance-coupled amplification.  One great dis-
advantage of both these types of amplifiers
is that it is necessary to use af least three
viacuum tubes in order that the volume shall
not be less than that of the two-tube trans-
former-coupled amplificr. There is also the
added disadvantage of a greater plate volt-
age which must be emploved with resistance-
or impedance-coupled amplificrs.  Yet these
disadvantages are greatly outweighed by the
advantage of the vastly improved quality of
reproduction obtained.

SPECIAL COUPLING SYSTEM

In the system used in the amplifier ex-
plained lhere, there is a close similarity to
impedance coupling.  There is, however, a
fundamental diffcrence that, instcad of a
high-resistance leak in the grid circuit of the
second and succeeding tubes of the ampli-
fier, there is used an impedance coil.  This
is (one because, if too high a resistance is
used, it will block the tube and not aflow the
charge to leak off. The impedance coil has
a relatively low resistance, when compare]
to a leak, which has ofien as much as one or
two million ohms. This D.C. resistance is
in the ueighborliood of only a thousand
ohms.

The problem which the designer of an am-
plifier meets is that of the grid leak to usc.
Theoretically he should use a resistance
which will be high enough to furnish suffi-
cient amplification; but as has becn men-
tioned ahove, there is the additional danger
that he will block the tube. stance

This resi

The reason for using thi. special detector
tube is to obtain full-wave rectification.
Ordinarily the plate current is propertional
to the square of the input voltage, 1.c., the
voltage across the grid of the detector.
When using the ordinary type of detector
tube the resulting graph, if plate current is
plotted against imput voltage, is a curve.
Now, in order to have distortionless rectifica-
tion, this plate-current-input-voltage curve
should be as near a straight line as possible;

1651

The author explaining a receiver in which is
incorporated the amplifier explained in this
article.

© [uternational Newsreel,

and 1t is claimed that this much-desired goal
13 very closely approached by using this
double-plate tube.

A careful study of this system of amplifi-
cationn will reveal the fact that advantages
have heen taken Irom the systems of resist
ance and impedance amplifiers and combined
t» make this type of amplifier as ncarly per-
fect as practically possible. It is claimed
that an almost constant ratio of ~utput to
mput voltages is ohtained at all frequencies,
with an amplification which is in excess of
that obtained in resistance- or impedance-
coupled amplifiers of the ordinary type. At
the same time, since high impedance can
casily be obtained for the plate circuits, low
“B” voltages may be used.

BUILDING THE JEWEL AMPLIFIER

If the reader is desirous of constructing
one of these amplificrs, he can easily do so
without the outlay of a very great sum of
money. For the inductances that are con-
nected in the grid circuits of the tubes, he
may use the primary and secondary of an or-
dinary audio-frequency transformer con-
nected in series aiding.  Caution should be
observed that the windings are connected so
that their fields have the same polarity;
otherwise the fields of the coils will buck and
tend to annul each other. In the plate cir-
cuit there may be used the regulation im-
pedance cails sold for such purposes. The
capacity used between these two coils and

(Continued on page 1707)

No. 1 shows the grid impedances: 2, the plate impedances; 3. the detector tube; 4, the R.F. am-
plifiers, and 5, the A.F. amplifers.
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A Remarkabie Quality Receiver

B
£

E Iiditor's Note:—The woirderful re-
£ coption which marks the operution of
this receiver, whieh has been con-
structed and fully tested in the Rapio
NEWs LABORATORIES, al once places it
Joremost in the attention of the edi-
£ jors. To any one who loves true
misical quality without distortion or
lost overtones and harmonics, we are
proud to recomnnend this receiver. [t
should be wemembered that the sct is
designed only for quality reproduction
and  not for ecvceptonal  distance.
Henee, the local stations will come to
he more appreciated when lstening-in
with this recerver. You will be sur- =
prised at the distinctive difference. :

T Lt S

HE purpose of this article is to give
our readers the benefit of an idea up-
on which the editors of Ravro
Niws have been working for a long

time—one which has to do especially with
Quality of Reproduction.  Many circuits
have been considered and carefully tested—
nnn-regenerative, reflex and regenerative:
super-heterodyne, super-regenerative  and
radio-frequency; transformer-, impedance-,

© 070

By the Staff of Radio News Laboratories

In this article is a description of a six-tube recciver which is remarkable for the quality of its
reproduction. There are but two controls for this excellent set, and we can recommend it to
the lover of good music, for it will surely give him the best reproduction.

and resistance-coupled.  The circuit finally
decided upon is different only in a careful
sclection and assembly of standard parts; but
the results which have been obtained with
this sct place it in a class by itseli, so far as
concerns the purpose for which it was de-
signed—Qualily.

It is difficult to describe musical repro-
duction in words that will give an adequate
idea of performance; but it may be said for
this set that it 15, beyond a doubt, the best
for the quality of its reproduction with
which the editors have met. This article
will point out the reasons why different
types of receivers are best adapted to dif-
ferent purposes, such as selectivity, dis-
tance-getting, volume, or (as in the case of
the rcceiver here described), fidelity of re-
production; and why the circuit diagramed

on page 1655 was selected for the latter

function cspecially.
COMPARISON OF RECEIVERS

For broadc_ast reception, the set huilder has
the choice of constructing anvthing from a
one-tube circuit to a 10- or 12-tube super-
heterodyne. In this wide range are all the
tvpes of sets referred to ahove, with their
variety of outstanding characteristics, a
brief summary of which is given.

Pure reproduction may be obtained with a

o

Looking down on the receiver, 1 is the first R.F. socket: 2 and 3, the second and third R.F.
sackets respectively; 4, 5 and 6. the first, second and third audio frequency amplifier sockets;

7, tuning condenser: 8,

three-circuit tuner; 9, fixed crystal detector;

10, plate resistor for first

R.F. tube; 11, coupling condenser for first and sccond R.F. tubes; 12, grid leak for s¢cond tube;

13, 14, 15, 16, same, respectively for second and third R.F. tubes: 17, grid leak fo!

first A F,

tube; 18, plate resistor for second A.F. tube; 19, coupling condenser for first and 2nd A.F. tubes:
20, grid leak for second A.F. tube; 21, 22 and 23, same, respectively for second and third A.F.
tubes; 24, 6-ohm rheostat: 25, brackets; 26, panel; 27, sub-panel,

non-regenerative receiver; yet, Dbecause of
its inherent limitations, it is undesirable to
It is neitlier selective nor sen-
afford

employ this.

sitive, and it does nat the volume

® ® ©6 6O @

The front panel, 28 is the tuning dial; 29,
regeneration dial; 30, filament switch; 31, out-
put jack; 24, rhecostat knob.

which is necessary for loud speaker repro-
duction. Of course, three or more stages of
audio amplification may be added to such a
set; but the results, at best, will be far from
satisfactory. We therefore dismiss this type
from consideration,

The simple regenerative set, without
doubt cne of the most sclective and sensi-
tive available, has countervailing disadvant-
ages. It has not the ease of tuning which
is desirable, nor the distance getting ability
of the radio-frequency circuits: though ex-
cellent results may he obtained with such,
and great numbcers are in use todav. The
quality of reproduction from the regenera-
tive receiver depends upon the type of A.-F.
amplification used; usually two stages of
transformer-coupled audio, which seem, to
the musically-trained ear, to cut off a great
part of the harmonics essential in pleasing
reproduction. The use of resistance coupl-
ing, however, removes this ebjection.

In the radio-irequency classification, hun-
dreds of different combinations are possible.
Two stages of tuned R.-F.—sometimes neu-
tralized, sometimes stabilized, or reflexed or
made regenerative—with the various tvpes
of audio amplification make up numeraus
different combinations. some reallv gcod and
others far from it. In the main, the tun-
ing arrangement is the controlling factor in
the performance of receivers of this type.
Usually 1t affects only too noticcably the
wave-form of the radin currents, resulting
in many of the “side-pands” of the carrier
wave being completely cut off. Of course,
when this condition obtains, it is impossible
to obtain faithful reproduction, regardless of
the excellence of the A -TF. amplifiers.

AVOIDING COMPLICATIONS

This is especially truc of reflexed circuits
using tube detectors. A careful analysis of
the output will show that it is nat at all
similar in quality to the original. When a
crystal detector is used, improvement is at
once manifested: but it cannot be maintained
that reflexing wifl add to the quality. Dis-
tance and volume. it is true, are materially
increased, but not guality—our desideratum
in this receiver.

The super-regenerative receiver has shown
but little success on the broadcast wave-
lengths, so we pass it by with little fear
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The above picture diagram of the Music Lovers' Receiver will make its simple wiring and construction easily understood by the constructor. The
panel, sub-panel and binding-post rack have been drawn on ore surface, to make the arrangement casier to foliow. The numbers on the parts corres-
pond to those on the conventional diagram and illustrations on other pages. 1, 2 and 3 are the first, second and third R.F. sockets, respectively,
and 4, 5, and 6. the A.F. sockéts, also in this order; 7, the tuning condenser; 8, the three-circuit tuner; 9, fixed crystal detector; 10, 13 and 16 are
the plate resistors for the R.F. tubes, and i8 and 21 those for the first two audio tubes, in the same order; 12 and 15, grid leaks for the 2nd and 3rd R.F.
tubes; 17, 20, and 23, grid leaks for the three audio tubes, in that order; 11, coupling condenser between 1st and 2nd R.F. tubes; 14, same for 2nd
and 3rd R.F.; 19, same for Ist and 2nd A.F.; 22, same for 2nd and 3rd A.F.; 24, six-ohm rheostat; 30, filament switch; 31, single-circuit jack; 32,
.002- by-pass condenser. The *‘C” battery, for which a connection is shown, is optional.
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( FLEXIBLE LEADS
TO BINDING POSTS

TUBE 1" WIDE

SECONDARY COIL
OF 54 TURNS
N2 26 D.S.C.

PRIMARY COIL—
OF 12 TURNS
N2 26 D.S.C.

TICKLER COIL
20T

s o

N230 DS.C.

Showing the details of the
construction of the threes
circuit coupler or tuner as
_ employed in the receiver of
quality. TIf, when the set
is completed, there is a de-
cided lack of volume, try
reversing the connections to
the tickler coil. Tt is ne-
cessary to ascertain  the
correct connections,

(ORI NS

of overlooking possibilities. Its outstanding
characteristics, it will be remembered by
those familiar with it, are great volume and
a high-pitched whistle, the latter immediately
disqualifying it in <his elimination research.

As for the super-heterodyne, it must he
admitted at once that it is a splendid re-
ceiver; but it is generally too complex for
the average set builder. We are looking

N

R T o

This sketch shows the method of the

mechanicat assembly of the panel,

sub-panel and brackets. Note the

binding post rack underneath the
sub-panel.

10~

8%
FIG 3

also for simplicity, not only of operation,
but of construction, and for the minimum
of cost and labor.

RESISTANCE COUPLING THROUGHOUT

Our problem now presents the _seCond
question, what shall we place next in import-
ance to our first choice of quality? We
have chosen one outstanding feature; yet the
receiver must serve our purpose without sac-
rificing other features desirable in a set. We
must have a [air degree of sclccii\'l_i_\_/. ease
of control, and volume. These reamsites, m
the order named, have been successtully pro-
vided in the receiver described in this
article.

Tts small size and the cumpact arrange-
ment obtained will at once strike the eye.
It is individoal in appearance, and the cir-
cuit employed is unusual: yet nothing has
been overlooked, in spite of the appearance
of ultra-simplicity. ] . )

There is, however, nothing r'a(ltcally_umque
about it. Resistatce coupling is used, in both
the radio and audio stages. The regenera-
tion which is effected in the first tube obtains
selectivity without the slightest sacrifice of

quality, and increases volume and distance
reception.  Through the use of resistance
coupling throughout, and ol a crystal detec- |
tor, {ruc wave-form amplificition is obtained,
and full advactage s taken of the undis-
torted rectifcation thus made possible. In
every instance, problems have been foreseen
and provisions made to answer them.

Primarily built for reception of local sta-
tions with highest quality, this receiver has
done some good distance work., Its out-
standing physical features are neatness and
symmetry, compactness and low cost. The
already enthusiastic builder will find the fol-
lowing constructional information sufficient
to build a duplicate of the laboratory model
illustrated  here, with the minimum of
trouble or perplexity.

After the materials and parts have been
collected, the first step is to lay out the panel.
See Fig. 1, wherein all dimensions are given.
The sub-panel, as shown in Tig. 2, is next
drilled, care heing taken to align the two
panels so that the brackets can be properly
fastened to them. The complete chassis is
seen in Fig. 3. Note the way in which the
binding post rack has been underslung. Such
construction is sturdy and substantial.

The variable condenser and three-circuit
tuner are mounted first. The latter instru-
ment can either he purchased or made. De-
tails of its construction can be obtained from
Fig. 4. The tickler tube is 134" in diameter,
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LIST OF PARTS
3-Circuit Tuner;
Variable Condenser .0005 uf.;
Standard Sockets;
Panel, 7x10 inches;
Sub-Panel, 10x8 inches;
Binding-Post Rack, 10x1 inch;
Vernier Dials;
Rheostat, 6-ohm;
Filament Toggle Switch; :
Single-Circuit Jack;
Fixed Condensers .0005-xf.;
Crystal Detector (fixed type);
Fixed Condensers .05-uf.;
Fixed Resistors, .1 meg.;
Grid Leaks, .5 meg.
Fixed Condenser, .002-pf.;
Binding Posts;
Resistor Holders;
Grid Leak Holders;
Brackets;
Small Brass Angles;
Miscellaneous Screws and Nuts.
Approximate cost of parts $30.00.

I
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Fastening the filament switch, jack and
rheostat to the panel completes the list of
the parts which go on the panel proper.
Attention is then directed to the sub-panel
on which the spring-suspended sockets, re-
sistors, crystal detector, grid leaks and grid
condensers arc mounted. Note particularly
the manner of mounting the sockets. he
filament terminals of the sockets in the first
row face those of the sockets in the second.

This is for ease in wiring. In fact, by
the judicious disposition of the parts, the
wiring job has been made an casy task. The
filament cirecuit should be wired first. Be
careful to include the rheostat in the audio
amplifier circuit. This instrument controls
the volume of the set and in no way does it
affect the quality of reproduction. It is
amply large enough to take care of the
standard tvpe 201A tubes and also the so-
called “high & tubes.  Either tvpe can be
used, the latter tubes giving somewhat better
amplification. The filaments of the radio-fre-
quency amplifiers are operated directly from
the 6-volt storage “A” battcry, without a
rheastat.

With the filament circuit completed, the
allied circuits can be wired; care being ex-
ercised to ascertain that no defective equip-
ment such as a short-circuited condenser or a
broken resistor or grid leak is used. The
wiring may be run both on top ¢f the sub-
panc! and underneath it.

As the result of a series of tes's with the
circuit, no “C” battery was found ahso-
lutely essential for its optimum operation.
One may be used however, inserted in the

‘? Y
The dimensions and lay-
out of the sub-panel are
clearly depicted in the .
sketch to the right. The ""u
sub-panel is notched in
order to allow the panel = .
mounting of the rheo- o
stat.
o "
- 37
% i6
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FIG 2



Radio News for June, 1926

1|]|

o I
+B 67z V.

+B 135 V.

The numbers correspond with those on the illustrations.

FIG 5

<A +A-B

The three stages of R.-F. and three stages of A.-F. resistance-coupled amplification, to-

gether with the crystal detector, make the quality of this receiver above criticism.

regular position between the grid leak and
the return to the negative side of the fila-
ment circuit. About 434 volts negative po-
tential can he successfully appliel on all
the tubes ecxcept the first radio-frequency
tube, which will require no g hias.
TESTING AND TUNING

With the completion of the wiring, the
filament circuit should be tested. I{ the
tubes light properly, the negative lead of the
battery should be left connected aund the
positive one connected in turn to the term-

H T is against the policy of RADIO
NEWS to publish tlte names of manu-
facturérs or of makes of instruments in

connection with the apparatus described in

these pages, but this information will be
gladly given privately. If you are inter-
ested in any special instcuments described
here, addresg a letter to the I WANT TO

KNOW DEPARTMENT, enclosing

stamped return envelope. The names and

addresses of the manufacturers will be given
free of charge. —EDITOR.

PR AT T
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inals marked 67%% and 135. The tubes should
not light when the battery is so connceted.
If they do, there is a mistake in the wiring
or a short circuit,  The fault should be
remedied hefore an attempt is made to con-
nect the “B” batteries. If the circuit tests
all right, the hatteries should he connccted ;
in the event that 135 volts of “B" battery
is not procurable, 90 will serve, the diff-
erence being a slight diminntion in volume.
Lower potentials than 6714 volts on the plate
of the first radio-frequency tube may mean
rectification rather than straight radio-fre-
quency amplification, so he caveful not to
tolerate th's condition. However, if such is
the case, there will be no immediate bad
effects other than too much volume and Jack
of sharpness of tuning.

When receiving hroadcast stations. no dif-
ficulty should be experienced with uncon-
trollable oscillations. The receiver is capable
of howling; but masmuch as there are hut
two controls, one [or tuning and the other
for regeneration or increased volune and
selectivity, the howling can be perfectly con-
trolled after a few moments of practice. It
will be noticed when operating the receiver.
that the variation of the tickler coil. for a
complete revolution of the tuning dial. is but
10 or 15 degrees on the regeneration dial. In
other wards, but a slight change of the re-
pencration dial is necessary to afford maxi-
mum I‘Cgen'\?ration over the entirec waved
length range. The regeneration dial should
never be turned to the point at which a de-
cidedly neticeable rushing noize is heard in
the loud speaker. This is radio-frequency

oscillation and will distort the music. Turn-
ing the tickler coil too far, will cause squeal-
ing and bhowling in the circuit.  Avoid this.

RESUME OF THE RESULTS

In going over the merits and outstanding
features of this receiver, it must be borne in
mind that the primary object has been ob-
tained only after due and careful considera-
tion of all existing limitations and governing
ractors.  With quality reproduction as the
coal, it was necessary to duly weigh all the
items entering into the problem.  Thus, the
selection of the circuit, being of =ajor im-
portance, contained much of the answer to
the problem. Then again, the choice of
materials, the use of the best values of in-
ductance, of resistance and of capacity, con-
stants which in themselves held the key to
the solution—all had to be determined by
careful test and close ohscrvation. Finally,
the arrangement of the apparatus in compact
and portable form to conform with maximum
practicability~—good results, simplicity, reas-
onable cost and fine appearance was given
careful attention. All these distinctive
traits have been incorporated in this receiver.
Nothing has been leit ta the imagination of
the reader. In its perfected form, the fin-
ished product is well worth serious consider-
ation as being the acme of satisfaction in its
own realm of true quality reproduction.

There is no doubt in our minds that this
sct will prove very popular among the read-
ers of Rapto News. There is a great tend-
ency for the designers of radio receivers to
attempt to design receivers that will work
under all sorts of conditions, and will do all
kinds of work. In other words, it amounts

The receiver is one of
the very ncatest in ap-
pearance that we have
seen for some time.
Qur readers are urged
to duplicate the pood
work, and 1if possible
improve upon it. The
illustration shows the
receiver with the tubes
in the sockets.

to the same things as making a Ford tour-
mg car do the work of a 10-ton Mack truck.

This receiver was designed for quality
reproduction. It must not be expected that
it will do any more than reproduce with fine
quality the concerts hroadcast by the local
stations. If one should try to bring in the
distant stations, the regeneration required to
do this might spoil the quality. As a matter
of fact, the only reason why the first stage
of R.F. was made regenerative was to make
the set selective.  With only one tuned cir-
cuit, it is evident that this was the only
way ouf.

The set will, however, bring in stations
located afar, just as any recgenerative re-
ceiver will, but the reader must remember
that if the quality resulting does not suit
him, the reason is that he is using the set to
do something that it was not intended to do.
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The dirnensions of the front panel and the
location of all the necessary holes is shown
above.
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Everviman’s Receiver—The Fehway

N the greatest city in the world—XNew
York—as in a myriad of towns and
hamlets the comparatively new drama,
“How to Build Your Own Radio Set,”
is being staged by the enthusiasts among

radio listeners-in.  In all radio dramas the
principal characters—the coils, condensers,
transformers, tubes — have practcally the

same roles; but the plot of the production—
the circuit—is in a state of continual modifi-
fication.

The dramatist sets his stage, introduces
his characters, and the action goes on in the
jorm of a beginning, a body, and an ending.
The radio constructor-dramatist is under the
same necessity of visualizing his receiver in
successive scenes. 1f he keeps in mind that
these scenes are the basis of his composition,
he may icel that he has mastered the most
difficult problem of assembly.

By LEO FENWAY

The following article is the first installment of a complete description of this popular super-hete-
rodyne receiver. Here are the instructions for constructing and testing a most important part of
the circuit—the oscillator and first detector.

CONSTRUCTIONAL WORK

The fArst act ¢f the drama is now under
way: alter the pmd is bored for the ar-
rangement shown in the illustrations (mak-
ing sure that the center shafts of all instru-
ments  turn >munxhl\) it can be mounted
upon the baseboard with nickel-headed wood
SETEWs. l\\ﬂ L)[ Il cans may now I)L I)Ut
m place, The first and third will be held in
position by the condensers, but the center can
must be attachied to the puncl with short
niachine screws, as its condenser (that is the
plates) must not touch the can, since the
rotor plates are not grounded until alter the
current has passed through the pickup coil,
L3. This must be watched.

The rest of the characters—or parts—scem
to fall naturally into their proper places. It
is now perfectly obvious that the main char-
acter . Act I is the two-circuit coupler.

When the coupler is all wound, test it for
continuity of circuit. It should now be ready
for mounting upon the pancl. - The copper
can, four n.chc> square, is placed around this
coupler, and the little msulating square (2v%

x2V. inches) should be atluhc(l to the back
ol this can.  Upon this insulator are mount-
ed the tap switch and the three taps. Place
the knob ot the coupler upon the shaft and
the coupler is ready for wiring into the cir-
cuit.

Thesub-panel, at the back of the set, should
not be screwed to the baseboard.  Upon
this mount the G-olim rheostat and the bind-
i posts. (Only one rheostat is to be mount-
e at this time; the other will come later.)
Next mount tllC double-circuit jack in the
top hole on the panel. Now come the three
dials.  With the three condensers all in mesh
—the plates all in—set the dials to read 100,

then tighten the set

The beginning of the

properly - constructed ?P’
radio set-huilding
drama has for its
function the presenta-
tion of the conditions
confronting the build-
er. \What is that con-

dition in the version
entitled “Everyvman's
Reeiver—The Femn-

way.” . -We pause for
a moment as the cur-
tain rises on IFig. 1
A glance shows us
that the - first act will
have the “business” of

e
\
i
‘f
!
|
4
|

making the first three

tubes function. Aad ff

immediately the prob- §

5 s Erants o

lem confronts —us: Eﬁ;ﬂm‘ﬂm
How well can we

perform—\\ e‘] enough
’ We al-

make these three tubes
to operate a loud speaker on local

ready know that the first tube is a >l.xge of
tuned radio frequency with regencration | the
sccond tube a modulator or first detector; the

the oscillator. We rcalize that
all three tubes the oscil-
lator is likely to—in fact, should—"mush”
the signals of the ather two tubes. There-
fare we will build the first two tubes with
the oscillator but when the set is tested we
will keep the oscillator tube out of the
socket

Ti n‘ (lmr“( ers—or translating, the parts—
appearing in our first act are:

third tube is
il we try the set on

JACK TYRE n

The panel of this super-heterodyne
metrical and the meters show the
which should be known.

is sym-
conditions

This should now be prepared, following the
speci ifications given in Iig, 4. Be sure, in
winding this conplu, to wind the first twen-
ty-six turns spaced, and all on one side.

The purpose of <|7:w~1'> the first twenty-
six turns is to cut down the distributed ca-
pacity., Ordinarily, spacing the turns means
spacing the metal wire 1l~011 this is usually
accomplished by covering lhc wire with silk
or cotton. But such spiacing is not enough;
as the distance between turns should be about
cqual to the diameter of wire used.

screws to the shaft.
Remove  the nuts
from the binding pasts
on the sockets and put
a soldering lug on
every post. Put the
nuts back and tighten
firmly. Put all the
binding posts on the
sub-panel and  then
mount the fuse holder
behind  the first can.
Now mount the A bat-

e s e

s

tery switch. The {our
£ copper cans must be
i conuccted together and
5 grounded o the
i minus A, The minus

e 2 of the voltmeter, and
the plus of the milliam-
meter, should be con-
nected to the cans as these two connections

are grounded.
WIRE CAREFULLY

The first step of the assembiy being com-
pleted, the parts are ready for wiring. Ti
vou use colored wiring you can casily trace
the circuits if trouble comes. Solder all con-
nections well; and if you use resin core sol-
der watch out for “resin joints,” where the
wire is held by resin but no connection is
actually made with solder. You really need

- a good hot electric iron for soldering. Make
haste slowly aud with all the care and pat-
jence at your command, as your wiring will
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By the intreduction of the jack switch, shown at the upper left side of ths diagram, the recsiver can be made to operate on either four or nine tubes.
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1478 2672
N
LST—- ;‘:‘*’63 TURNS T r n
. g On t} o
| n the left are shown the con-
3 structional details for induct-
o ances, L1 and L2. This vari-
able radio-frequency trans-
former is the means of con-
necting the radia-frequency
- ROTOR i tube to the first detector,
enrg =
Lo it

STATOR
2

i1 TURNS) (13 TURNS

The sketch on the right indi-

cates the manner in which the

various coils of the Fenway

super-heterodyne receiver are

made interchangeable, in ard-

er that different wave-bands
may be received.

N2 32 DSC OR DCC WIRE NS 30-32 DSC 0R DCC »

{ONE CONTINUQUS COIL)
FIRST 26 TURNS SPACE WQUND
IMPORTANT |

reflect credit or discredit upon you in the
form of results.

When the wiring is all completed put the
first two tubes in the set, temporarily connect
the plate of the first detector to one prong
of the double-circuit jack, the B plus 45

This long-wave transformer is excellently adapt-
ed for use in the Fenway.
Photo, conrtesy Silver-3arshall,

volts to the other proug (meaning outside

prongs, of coursc) aud the set thus far is .

ready 1o be tested.

We are now very close to the end of the
first act. The problem which confronted the
builder at the beginning is about to be an-
swered, It was, if vou remember: “How
well can we make the first three tubes per-
form? Will they opcrate a speaker with fair
volume on locals?”” The problem js solved
by connecting the batteries, antenna, ground
and the speaker to the set. The filament
switch is then closed, and the first act is com-
pleted—the set worls!

WHYS AND WHEREFORES

The curtain falls on Act I. We pass out
of the foreground and into the lobby—what
we actually do is, leave the whole “mess” on
the kitchen table and go to the movies—but
that thought introduces the apple ot short-
circuits and hinders the drama in the con-
struction of “Everyman’s Receiver — The
Fenway.”

So we pass into the lobby and listen to
the comments on the first part of the show.

“Building the first three tubes,” we hear
someone saying, “is certainly a novel way of
constructing a radio receiver. But it sounds
like a sensible way. Instcad of mounting all
the apparatus for the nine tubes, and then
trying to make the whole set work, it secms
plausible that building it tube {or tube is the
hetter method. And that reminds me,” he
cantinues, “that when I built my first set it
was a one-tube affair. I operated that set
on one tube for over a year, then, when [
added two more tubes—an audio amplifier—
the whole set functioned beautifully. But
later, when [ attempted to build a three-tube

ROTOR & STATOR COILS WOUND
IN SAME DIRECTION (CLOCKWISE)

set for a friend of mine, I ran into lots of
trouble, simply because I didn't get the set
working on ong tube first.”

“What I don’t understand,” another re-
marked “is why copper cans are used to
shield the important circuits,”

“That's just the point,” said stiil another.
“The important circuits are shielded in order
to keep out interfercnce, make the sct more
selective and improve the quality of recep-
tion.  And shiclding of that nature—where
the condenser, coi! and tube are completely
1solated—is coming more and more mto gen-
eral practice.  Did vou notice that the wires
coming out of thosc cans are at the very
bottom, through & hole only large enough to
accommodate the wire itself, and passibly a
piece of spaghetti that is acting as a protec-
tion for the wirc? And no attempt was
made to pull two or three wires through one
hole.”

“What T was wondering,” said the first
speaker, “is what could be done if the thing
failed to work?”

HOW TO CHECK UP

“Well,” said someone, “vou saw how the
set was constructed—tube for tube—then the
casiest method of locating any trouble is to
2o back aver the set, beghming with the first
tube. If you were to call in a professicnal
trouble shooter—assuming that there is such
an animal '—he would doubtless locate vour
trouble through the process of elimination.
He would Znow that only through t(he
systematic elimination of probable defects in
the set can the real cause or seat of the
trouble be found. Hasty here-and-there
quick-search methods generally result in
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failure.  There is alkweays a “certain
something” that one can put his finger on,
which explains beyond any further specula-
ting why a Fenway will not “percolate”’—
fails to bring home the hacon.

“Say you find the first condenser has no
tuning effect; vou turn it this way and that
way, but nothing happens. What's wrong?
Well, look inside the first copper can. You
see there a coil, a condenser and a tube
socket—operhaps a tube. Which one of those
three or four things isn't functioning? Test
the coil for shorts and continuity of circuit;

Another type of long-wave transformer that may
be used in the Fenway.
Photo, courtesy of General Radio Co.

test the condenser for a short circuit; test
the tube socket—is it grounded, anywhere, to
the can? How about the tube? Are the
condenser, coil and socket properly connect-
ed into the electrical circuit? Have you

(Continned on page 1698)

1 and 2 show tuning condensers: 3, oscillator condenser; 4, R.F. socker: 5 and 6, meters; 7, wave-

change switch: 8, first detector; 9, second detector; 10, 17, 18, IF. sockets; [1, oscillator coupler

12, ascillator socket; 13 and 14, A.F. sockets; 15, A.F, transformers; 16. long-wave transformers;

19, jack switch; 20, antenna inductance: 22, grid leak and condenser; 23, R.F. transformer; 24,
petentiometer; 25 and 26, rheostats.
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A Knockout Portable

This unusual set is not only extremely light and compact, but easy to operate,
remarkably sensitive, and gives an excellent volume and quality of reproduction,
Many of our readers will feel the urge to build a similar one for use this summer,

HE other day a man walked
into our editorial sanctum and
E placed upon our desk a black
£  leatherette box, which we at first
: took to be a portable typewriter. :
- He opened up the cover of the box
- and took out a pair of receivers, -
which he handed to us, and laconic- :
ally said ““Listen.” :
He turned one dial and made a
¢ further adjustment, and some ten
- Jocal staticns came rolling in, one
= after the other, although this port-
- able radio set, for such it was,
rested on top of our steel desk, and
- notwithstanding the fact that we
- are located in a 12-story steel build-
ing, where loop reception is always
- notoriously poor.
= Here, then, is a real 2-tube port-
able receiver, with enclosed loop,
that can be taken anywhere and
- which weighs only ten pounds. It
can be constructed by anyone, and
will well prove worth the little :
trouble expended in building it. =
It is the first really light and port-
able radio set that is not fussy and
that actually works. —EDITOR.

s

PORTABLE recciver for vacation

time! That is what every real wide-
awake and live radio enthusiast
wants. And in this day of radio

progressiveness, there are many articles ap-
pearing in print which seem to the uniniti-
ated to give just what they arc looking for.
Here is one of the very best of really port-
able sets.

The first portable rcceivers made were
cumbersome affairs employing highly ineffi-
cient circuits and it was considered a great
feat to be able to receive over distances of
more than 25 miles, As timc went on, the
untuned radio frequency transiormer was re-
placed by the better tuned units, and the
number of tubes decreased from six to
three and even two,
into popularity and a waning faith in the
potentiality of the crystal detector was off-
set by the introduction of the fixed crystal.
The loop antenna was expecimented with,
but it was found that there resulted very
little difference between various types. One
thing observed was that the proximity of the

.\ RADIO FREQ.
. TRANSFORMER

TICKLER COIL
15 TURNS Nt 28
ON EACH SIDE

FIBER
SHAFT

= 10
TUNING
CoIL
SHOWING NOVEL
SCHEME EMPLOYED
| TO GET 3 a

REGENERATION ? /‘
L S AN LoOP

This diagrams the manner in which the tickler
coil is variably coupled to the plate (primary)
coil of the R.F. transformer.

Reflex circuits sprang’

loop to the tuning inductance caused a varia-
tion in regeneration. If the loop was near,
and in inductive relation, the signals were
noticeably increased and the circuit would
cven hegin to oscillate vielently.

The potentiometer was used extensively in
controlling oscillations, and although it was
and 1s admitted that it gives the finest con-
trol of regeneration. yet better results could
be obtained by employing a more efficient
circuit. At any rate, the use of the potentio-
meter involved an additional control and

what was wanted was a simplified toning
arrangement capable of being operated by
even a child,

Regarding the battery supply, for both the
filaments and plate circuits of the tubes, bat-
tery manufacturers were quick to foresee this
condition, and readily made available small
but powerful units having exceptionally fine
characteristics, especially longevity. Thus
the set builder had co-operation from all.
for his demands brought forth small and
compact equipment, to meet his needs.

But it was felt that the primary require-
ment of a portable set was sadly overlooked.
What was wanted, seemingly, was not to be
had; for what purported to be a poriable set
was in reality a heavy, unwieldy thing, ugly
in appearance, poor in reproduction and ut-
terly failing in its purpose of being trouble-
proof. Hence, it was decided to get some-
thing better and this was achieved after
some careful planning and experimenting.
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This sct is guite
as convenient to
carry as the type-
writer in  whose
case it fits. How
the interior looks,
when the panel is
raised for renew-
als or adjustments
is shown below,

The numbers correspond
to the circuit diagram;
21-22 are “A’ cells and
23-24 “B" battery blocks.

THE PORTABLE SET
A regenerative reflex circuit using two 199

tubes was constructed.  No potentiometer, no
crystal, no multiplicity of tuning controls, no
veritable “prano weighing a ton.”” no unneces-
sary embellishments; hut almost “profound”
simplicity, portahility in every sense of the
word, good quality reproduction and trouble-
proof are the earmarks of this set.

The total weight of the set is about ten
pounds and it s fitted into a small typewriter
cise.  LEvervthing s self-contained. The
hatteries, the lnop and all other accessories
fit snugly inside the case.

The set has proved its worthiness by rc-
ceiving more than a dozen of the New York
stations, when placed in offices throughout
the city awd when taken along on the train.
Provision is provided for two headsets and
if the owner cares, he can atlow his neighbor
on his scat to shave the program aund enjoy
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what may be otherwise a trying, tiring and
tedious trip.
CONSTRUCTION

The panel and carrying case are the first
considerations. These may vary in size ac-
cording to the discretion of the builder and
the availability of the material. In this
specific case, the size of the panel is 10x12
and the case 4 inches decp, from cover to
bottom. The cover itself is 114 inches deep.
Its sides contain the fixed loop which has
ten turns of No. 16 flexible lamp cord, the
ends of which are led to terminal binding
posts on the panel.

The loop is tuned by means of a .00035-2f,
variable condenser; but, as will be noted in
the diagram, this tuned circuit includes a
grid coil so arranged that it is coupled to
the plate circuit of the first tube, ‘This coil
contains 30 twrns of No. 28 D.S.C. wire,
wound on a form 114 inches in diameter and
1 inch widec.

A MOST NOVEL SCHEME

It is placed in inductive relation to the
primary of the radio frequency transformer
and is made variable by mcans of a shaft
and attached dial. Turning this dial causes
the coupling between grid and plate circuits
to vary, and offers a practical solution for
getting the utmost regeneration over the en-
tire range of the broadcast wave-lengths,

The detector is coupled to the radio fre-
quency amplifier and reflexed audio tube by
means of an untuned radio frequency trans-
former. A small R.I7. transformer is used
to prevent stray ficids with resultant erratic
operation, due to sclf-oscillation,

A variable grid leak is used for better
results and the plate eircuit of the detcctor is
coupled back with the first tube, through

30T N2.28 WIRE ON
«”1%," DIA. TUBE. 1" WIDE
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the use of an audio frequency transformer,
By-pass condensers are clearly shown in the
circuit diagram, and aid materially in the
operation of the set.
LIST OF PARTS

The necessary parts for the construction
of this rcceiver include, hesides the pancl
and carrying case:

B b A

Variable Condenser, .00035-xf.,
Radio-Frequency Transformer,
Variable Grid Leak,

Audio Transformer,

Grid Condenser, .0001-gf.,
By-pass Condenser, .001-uxf,
By-pass Condensers, .0005-1f,,
Sockets, type-99,

Rheostats, 15-ohm.
Phone Tip Jacks, H
E Approximate cost of parts :
under $10.00 £

AN R B b e b
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®
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The diagram above, numbered like the pictures,
shows the loop, 1: rheostats. 3 and 7; phone
jacks, 4 and 6; grid condenser, 8: detector, 9;
by-pass condensers, 10, 12, 14; A.F. trans-
former, 11: tickler, 13; R.F. transformer, 15;
R.F. and refiexed A.F. tube, 16; grid leak, 17.

Below: details of the construction of the loop.

COVER OF CASt ~

LOOP —WOCD FRAME ||
WOUND WITH 10 TURNS
N2 6 FLEXIBLE LAMP
CORD  TOTAL ASSEMBLY
SLIEPED INTO COVER
A OF C

a

e e
FLEXIBLE LEADS oo
TO BINDING POSTS ON PANE

| e
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The numbers are the same as in
the diagram; 2 is the panel; 18,
carrying case; 19, brackets: 20,
headset with cushioned phones.

The miscellaneous equipment wiil include
some binding posts, scveral feet of flexible
wire, a couple of brackets and an assort-
ment of machine screws. Two brackets are
used to attach the panel to the case, and
flexible lcads connect the loop to binding
posts on the panel.

OPERATION

By orienting the plane of the loop, stations
can be brought jn with the usual direction-
finding characteristics. Under certain condi-
tions, the case may be closed, and the set
carried around tuned to a station with music
being reproduced. However, this practice
s not to be advised, for trouble may be
experienced with self-oscillation.

When only one pair of headphones is
used, the phone tips are placed in the two

BB 1 AL R s n

T is against the policy of RADIO

NEWS to publish the names of manu-

facturers or makes of instruments in
connection with the apparatus described in
these pages, but this information will be
gladly given privately. If you are inter-
ested in any special instruments described
here, address a letter to the I WANT TO
KNOW DEPARTMENT, enclosing
stamped return envelope, The names and
addresses of the manufacturers will be given =
free of charge. —EDITOR. !
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outside terminals, as clearly shown in the
illustration above. This method of connection
allows of a series connection for headsets—
the best mamner of employing them.

In case the batteries run down after long
usage, the panel is mercly slipped upwards
and new ones readily snapped into place.
Two 3-ce!l flashlight batteries in parallel
supply the filament current. The “B” bat-
tery voltage is furnished by the smallest
blocks obtainable, two 22V4-volt units being
used.

Anyone who is contemplating the construc-
tion of a real portable set will make no
mistake in duplicating the receiver here out-
lined, for it fulfills all the requirements of
such a set and gives very good results.
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A Bell-Wire Receiver

N article by Sylvan H'1 ris appeared

in the January, 1926, issue of

Rapio ;\r-r\\: in which the bold as-

sertion was made that a radio fre-
quency coil made of bell wire would have
something on any other coil; and with such
seeming autbority that the revler could not
fail to grasp the fact that Mr. Harris was
in a position to make some measurements,
so the assertion was accepted as gospel.
Surely this bell wire set would outperk all
others.

To get a pound of hell wire was the first
step; it had a nice, bright red color which
was quite fascinating, and a nice waxy feel-
ing which scemed to add to its inherent
mystery. It seemed to say that better sets
were just zhead of us. Recent issues of
radio papers had had much to say about
four-tube sets, with a stage of R.F. in
front of a regenerative detector, and which
would not chml whistles into the air. It
seemed to be the best thing to do, if this
bell wire idea was so good, to build such a
set and see what it would do when compared
with others of a similar hool-up. The writer
had built vearly everything in {four tubes,
mcluding Roberts, Browning-Drake, various
concoctions of lhis own, and the TC, which
last seemed to have something on the field.
Against this we would compare the bell
wire receiver, knowing it would have to
ster some to make an cqual showing.

an old 7x30 panel which had been used
{for something else was available, and large
enough to contain the clephantine coils; also
a baseboard 9¥5x29, which was large enough
to skate around on easily. A stage of straight
audio and a stage of push-pull was <lc:lqncd
for if this rig lmd the volume expected, those
two tubes would be needed at the end.

ELEPHANTINE COILS

Bell wire runs 12 turns to the inch, and
these coils are very large. so plenty of space
would be needed. A glance into our bible
showed that a coil of No. 18 D.C.C. wire,
which would tune over the broadcast range
with an J0003-gf. condenser, requires 41 turns
on a 4-inch form. Since it is evident that
the hell wire coil would lave less distributed
capacity, a start was made with 49 turns.
This tuned too high on the dizl, and it would
be better to use 51 or 52 turns. The con-
densers used were straight-line wave type.

With some difficulty, 4-inch hard rubber
tubes were obtained, shout 3 inches long.
Leaving a little space for the brackets, it

celves programs with great volume.

By JOHN WALLACE GILLIES

The use of larger size wire for the winding of inductance coils is becoming more and more com-
mon. Mr. Gillies has utilized coils wound with bell wire in tie receiver here described, and re-

was possible to wind 49 turns of the bell
wire on these foxm: but they should have
been at lcast 544 Jm.]l(‘\ long to accommodate
the needed turns. When completed, these
coils looked more hike an elephant’s foot
than auy radio coil the writer had ever seen.
As they were so big, it was necessary to
place the primary and tickler tubes inside the
sccondary, or they would have been too long.
These were made of a smaller diameter, 3
inches, to reduce primary-secondary capacity
and mimimize tendency to feed hack. They
were suspended  inside the secondaries by
means of brass machine screws, set in at
three points; the inner tubes being drilled
and tapped 6-32, and the larger tubes being
drilled to pass the screw frecly. Thus, when
suspending the inner forms, they could be
centered by taking up on one screw and
lcusening the others.

The primary winding was next; that of
the antenna coil was arbitrarily sct at 12
turns of No. 24 D.C.C. wire, and remains
such.  That of the second R.F. coil was
tried with 16 turns of the same wire, the
result being severe oscillation at all wave-

This set is recommended especially to experimenters.

The R.-F. transformer, wound with No. 18 bell
wire; showing the method of attaching the
inner form which carries the primary and

tickler windings.

turns were found to be all right except on
the very low waves; and a further reduction
to nine turns worked well,
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This is the circuit diagram of the bell-wire receiver,

the average locality.
partial diagram on the opposite page.

as uarxanﬂul lo suit rCCCp\lOH conditions in

The changes from the first hook-up will be seen by comparison with the
Except for the regular ground in the antenna circuit, the

ground connections indicated are made on the brass-covered baseboard as well as A—B_—,

lengtls. A primary of 20 turns of No. 30
wire wound in a slot was then tried and
though the osciliztion was less, the result
was ot sutisfactory. Then 12 turns with
the No. 24 wire were tried, which resulted
1 oscillation when (hc set was tuned at 300
nieters, but none above that point. Then ten

16)(14)(29(11) (13)

No. 1, the antenna coil and 2, the R.-F. coil, wound of No. 18 bell wire; 3 and 5, tuning condens-

ers; 4, small variable condenser, protected against shorting by fixed condenser;
12, push-pull transformers and their tubes (2nd A.-F.): 1

8. 9, jacks; 10, filament switch; 11,

15, first A.-F. transformer and tube, 17, detector;

6, 7, rheostats;

18, R.-F, tube; 19, grid condenser and leak;

20, terminal board.

All this was done at Sixth Avenue and
Fortieth Street, New York City, perhaps the
worst location in the country for radio re-
ception; and the sct was to be taken out into
the country for fina! tests.

CONNECTING THE SET

Capacity feed-back was adopted, because
of the difficulty in making a rotating tickler,
and also bccausc a compact .00025-#f. vari-
able condenser was at hand. Twelve turns
of No. 24 D.C.C. wire were wound on the
inner form and placed inside the grid end
of the coil; and this worked very well,
oscillation taking place. on the high waves,
at a condenser setting of 45° and at less than
that on the low waves. Since there are
45 wvolts across this condenser, and a “B”
battery short s possible through contact
of plates, a .002-pf. condenser in series was
acdded as a precaution.

The “A—" “B—" leads were placed to-
gether and connected to the baseboard, which
is of wood, covered with 36-gauge brass
sheeting, fastened down with copper tacks.
All rheostats were set in the positive leads;
thus eliminating negative leads, as all minus
connections are made directly to the base-
board. This simplifies wiring. The metal
baseboard is connected to the batteries
through the filament switch, and when the
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The factory-made appearance of this receiver is something which is commended to cvery set con-

structor.

set is turned off. this part 15 dcad. All
condenser cans and transformer cores are
grounded to the baseboard; the latter being
merely screwed down after scraping the paint
off the bottom. The baseboard is connected
to ground through an .006-ef. condenser; so
that a charger may be left connected to the
A" battery aud operated when desired by
merely plugging into the circuit, without dis-
connecting the ground lead. (This is true
only for a tube-type of charger, where the
current operates to the plate and 1s off when
the filament is vot burning.) The quality of
the set, which is very fine, testifies to the
success of these precautions.

The first audio is one oi the new heavy-
core transformers, 3-to-1 ratio; the second
stage is push-pull, and it has seldom been
necessary to use it.  On the audio end 133
volts of “B” and 74 volts of “C” battery
were used; and the milliamcter shows that
the tubes operate properly. The 006 con-
denser across the output of the second audio
does a great deal of worl, and “takes the
curse out of it,” so this should not he
omitted, A single filament-control jack was
used on the second audio tubes, with a rheo-
stat fixed inside the set, adjusted to deliver
4 to 44 volts to the tubes. Volume con-
trol is best obtained with the rheostat which
controls the R.IT. tube.

A R.I*. choke may be inserted in the de-
tector plate circuit, just ahead of the first
AT, transformer, although the set as huilt is
remarkable for its quality without it.  This
choke may be made by winding in jumbled
mamner 300 turns of No. 30 wire on a one-
inch spool. Nearly cvery kind of feed-back
has heen tried, except rotor-tickler: and
capacity feed-back finally found most satis-
factory.

DIFFERENT RECEPTION CONDITIONS

Now comes an interesting part of the
story, All this work was done, as said be-
fore, in the heart of New York City, and
the set shewed up well. No DX was tried,
as the location is buricd among huge steel
buildings. So the set was taken out to
Jamaica (Long Island) and exhibited al-
together different characteristics. It tuned
far sharper out there; and while it brought
m all the locals, and reached out a little,
it was unsatisfactory. It also showed a
greater tendency to ascillate, which might
be expected. On distant stations it tuned
so sharply that distortion undoubtedly oc-
curred, and it showed a marked loss in
volume, too much so. So it was ripped apart,
and rebuilt this wav.

The antenna coil primary was thrown out
and the antenna connccted to the grid coil,
about a quarter of the wayv f[rom the minus
filament end. The primary of the second R.
F. coil was taken out and rewound with No.
30 D.C.C. wire, twelve turns being all it
would stand. It will probably come down to
ten turns in the end, and be quite stable
that way, whereas it was not with ten
turns of No. 24, The tickler was rewound
with I8 turns of No. 30, and then cut down
to twelve, with which it seems to work all

The numbers corresporid to those ¢n the opposite page.

right. A polentiometer was put ito control
the grid return of the R.F. tube; but while
this can he operated at full negative most of
the time, it is not possible to do so on the
extreme low wave-lengths.  However, this
winding improved the volume tremendously
and broadened the set out a little, as desired.
Tt still tuned sharp enough; but if there is
a station within a mile, 1t will be necessary
to shield the coils, since they are so large
as to pick up energy from nearhy stations.
However, this will probably be unnecessary
if the station is five miles away, unlcss it
uses super-power.
POSSIBILITIES OF IMPROVEMENT

This set has now the most terrific volume
of any the writer has ever heard, and will

L
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This shows the original hook-up of the bell-

wire receiver (up to the R.F. tube) with which

it worked best in the heart of the business dis-
trict of New York.

pick up good DX. The final design, of
course, has not been reached; but the end
is visible, and the set is in ideal condition
to present to the man who likes to experi-
ment, It would seem that there is a great
deal of fun ahcad with bell-wire outfits;
and that different experimenters might be
asleed to send in their findings, as they are
reached. In the end it is possible that we
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wiight get the best four-tube set yet built,
judging {rom the performance of this one in
its experimental stages. The writer is now
muddling with another set of coils, which
approximate these in characteristics, anil
when they are working as they should, will
send m the information. This set seems to
be one which will stand a year's work from
all hands.  The main thing to do with it is
to keep it on a large baseboard, so that there
will be no trouble i1 making changes ; the last
alterations described were effected in two
hours” work at home on the goad old kitchen
table.

As might be gathered from the illustration,
the writer is not connected with any manu-
facturers. (The name on the panel was
adopted to make it look well, and take away
that “home-made” look.) Once he made a
super-het for his maternal parent; and when
the insurance appraiser came around tc
list the houschold goods, he set it down
us “one home-made radio set.”  Since
then all pancls for the writer's use have
been made with more care for appear-
ances, and he has had them engraved in the
best professional manner.

The illustrations show the set as it ap-
peared before the primary was ripped out of
the antenna coil ; since then the coil has been
remounted  and now stands up vertically.
Very little wiring appeared, as telephone
switchboard wire, which 1s very thin, was
used.

LIST OF PARTS

1 Panel, 7x30 inches,
1 Daseboard, 944x29 inches, covered
with 34-gauge sheet brass.

2 Condensers, .0005-pf., SLW. or :
SLF., g
2 Vernier Dials, :
I Rheostat, 20-30-ohm,
1 Rheostat, 10-ohm, H
1 Filament Switch, ]
1 Potentiometer (optional), g
1 Dial, 3-inch, for feed-back con-
denser, g
I Variable Condenser, .00025-¢f., g
1 Double Jack, E
1 Single Jack, g
5 Sockets, E
1 Grid Condenser, .00025-xf., and 2- -
megohm Leak, ’ E
2 Fixed Condensers, .006-pf.,
1 IFixed Condenser, .002-uf., E
2 Tixed Condensers, 0.5-#f., E
1 Audio Trans{ormer, 3-1 ratio, 1
1 Pair A. I'. Transformers, push-pull,

Binding Posts, etc.
A 4V5 to 7Y “C” battery is used.
Approximate cost of parts, $35.00.

A rear view of the bell-wire receiver.

The numbers shown correspond to those at the bottom of the

opposite page.
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Audio-Freauency-Amplifier Transformers

UDIO-FREQUENCY transiormers

have been the subject of extensive

articles in radio periodicals in the

past; much has been said about
them, and the recent improvement in their
design  has heen considerable.  Unilortu-
nately, much of the matter which has ap-
peared in radio publications, at least in those
of the popular type, has been written over
and over again and become hackneved.
There is much more, however. that can he
said about audijo-frequency transformers and
which is not so generally known. In the
series of articles to appear in Rapio News.
of which this is the first, I shall endeavor
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The wave A of the fundamental tone and the

wave B of its second harmonic combine to pro-

duce the wave C. This, like all those produced

by even-numbered harmonics, is not symme-
trical.

to incorporate some of these facts. There
will be only such repetition of clementary
details as may be required to present the
story in continuous and {fairly complete
form,

The purpose of incorporating audio-fre-
quency transformers in amplifier circuits is
well enough known. Where there are twa
circuits, the output of one tube and the input
of another, to be coupled together. the pur-
pose may be accomplished by the use of
either resistances and condensers. or trans-
formers; the latter may be either auto-
transformers, or transformers with two
separate windings. In the greater number
of cases, coupling is accomplished by means
of transformers of the latter type: the prin-
cipal reason for this being that. besides
furnishing a means of coupling the circuits.
they have increased amplification by reason

amplifiers.

By SYLVAN HARRIS

After the problem of making a radio receiver powerful and selective enough to amplify any sig-

nal which reaches it has been solved, there comes that of perfecting the output of the reproducer.

In solving this, the audio-frequency transformer plays a most importani part. The reader who is
trying for quality, as well as distance, will find these articles of the greatest value.

HIS is the first of a series of

articles which will deal with
audio-frequency transformers, and
the reproduction of voice and music
which is obtained through their use
in radio receivers. The first two
articles will deal with this subject
in general; and the later ones will
give information as to the standards
by which the quality of transform- -
ers should be judged, and the :
methods of correcting the undesir-
able effects which result from the
use of those which distort repro-
duction,

For some time past extensive
tests of the better-grade transform-
ers, including nearly all on the
market, have been carried on in the
RADIO NEWS laboratories; and
- from the measurements thus ob-
= tained, we will be in a position to
- present to our readers information
- that will be of the greatest value to
- them.

These articles, like the present
one, will be written in non-technic-
al language, so that they can read-
ily be understood by all our readers,
and will be worthy of careful read-
ing by every listener who is inter-
ested in the quality and clearness of
the programs which issue from his
receiver. —EDITOR.

of the stepping-up of the voltages in the
transformer. There are other reasons for
the great popularity of the two-winding
transformer for amplifying audio frequen-
cies, but we will not discuss them here.
This article will be confined to the properties
of coupling of this type.
REQUISITES FOR GOOD TRANSFORMERS
In any system of coupling, there are cer-
tain requirements which must be fulfilled.
Since the electron-tube with which the coup-
ling devices arc used is an apparatus operated
cssentially by differences of potential, we are
interested primarily in the voltages in such

a system. The requirements to be met by
amplifier transformers, therefore, may be
summed up in the statement that the output

voltages of the transformer must in every
way correspord! to the input voltages. In
other words the amplitude of the secondary-
voltage wave must be a true and exact mul-
tiple of the primary-voltage wave at every
instant,

This means that the wvoltage ratio (the
sccondary voltage divided by the primary
voltage, at any instant) should be a constant
number, unaltered by the frequency. When
this requirement is fulfilled, the transformer
will reproduce with the utmost fidelity what-
ever is pnt into it. The different speech
(audio)  frequency voltages transmitted
through the transformer will be magnified
equally in all their components. their ampli-
tudes will not he altered, and no additional
frequencies will be introduced.

To make more clear the idea of what is
required from a transiormer, let us consider
some properties of sound waves. In Fig.
1 we have represented one cycle of a funda-
mental voice-sound, shown at A, The hori-

RESULTANT wWAVE FORM
' .

A symmetrical wave form results from the
combination with the fundamental A of an odd
harmonic wave. such as the third, shown at B.

zontal axes in this figure represent time.
the vertical axes represent the air pressure.
and the distance of the curve from the
horizontal therefore indicates the relative
loudness of the sound, as reproduced at var-
ious frequencies (“pitches”). It is well
kunown that the waves created by musical or
vocal sounds are very complex, having com-
ponents of many different frequencies. Tor
an illustration. let us suppose that the sound
represented by the wave A is emitted sim-
ultaneously with its second harmonic B.
These two sound waves <o not exist scpar-
ately in the air, but contbine to form a
resultant wave C. For a further illustration.
in Fig. 2 we have again pictured the wave
of the fundamental note A. but with its
third harmonic 13, and the resultant curve at
C, more syminetrical than in Fig. 1.

P R

This illustration, reproduced from a photograph taken in the RADIO NEWS LABORATORIES, shows apparatus used in these studies of audio
The calibrated audio-frequency oscillator is indicated by !: the audio-frequency amplifier by 2; the tube and transformer undergoing test

are behind the small panel above 3; and the measuring instruments are at 4. The circuit used is diagramed on page 1665.
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Here is the characteristic curve of a typical
transformer, showing the amount of amplifica-
tion at different frequencies. The co-ordinates
used in these charts will be fully explained later.

There is nothing new in any of this, but
it must be kept in mind when conm(lcnmg
the problems of obtaining high-quality re-
pn{lL‘Clmn {rom amplifiers. The harmonics
ol a note or sound are important i deter-
mining its overtones; and the latter determine
ity or timbre of the sound. The
must be careful to differentiaie be-
octaves and overtones; all over-
but all harmonics arc
Let us see how this happeus.
THE MUSICAL SCALE OF FREQUENCIES

Octaves of a frequency arc exact multiples
of it by powers of 2. T]lC fundamental tone
has a frequency of 128 cveles per second, the
second octave has a fn.q ency of 286, the
third octave of 512, the fourth ociave a fre-
quency of 1024, and so on. These are exact
octaves, ‘which the car perceives by very simi-
lar physiological sensations; and when these
notes are sounded simdiancously, the ear
('ms not distinguish between them, as it does
in case of overtones.

To uuderstand the nature of overtones,
we must know something about the musical
scale and chords. When several musical tones’
are sounded snnu]lunu\usly we have what is
known in musical parlance as a chord. If the
combination of tones is pleasing to the car,
it is called a bLarmonicns chord, or con-
sonance; if not, it is an inharmonious chord
(discord or dissonance)., There are many
degrees betwecen consonances and discords,
since an infinite number of tone shadcs are
possible.

It has been found by experience that when
the {requencies of the tones which are
soudled simultaneously are in the ratio of
4:5:0, the chord produced by the combina-
tion is very pleasing, to the Occidental car at
least. Take, for istance, the fundamental
tone which has a frequency of 256 cycles per
second ; this is “middle C” on the musical
scale. The frequencies are then

256 320 3384
and the combination is the “major chord,”
also known as the “major triad,” correspond-
ing to C.IE.G on the scale.

Again, we start with G on the scale (384
cycles) and build up another major chord
in the same ratio (4:5:6), giving the chord
G.B.D (384.480.576). 1n this manner the
musical scale is developed, thus:

CDEIFGARBCD
4 5 :6

tween
tones are harmonics,
not octaves.

If these ratios be reduced to common de-
nOmMiLators, we arrn'c at the series:
CDETG \ B C D
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In other words, D has a frequency per
second nine-eighths times that of C, E’s
frequency is five-fourths that of C, etc.
TFrom C to C* is one octave of the scale, each
octave repeating the notes of that helow it,
at twice the frequencies. The values of C,
for instance, are 16, 32, 64, 128, 512,
1024, 2048, 4090, etc., etc.

Now we are ready to consider what the
overtanes have to do with audio transform-
ers. In IFigs, 1 and 2 i has been shown how
the presence of one or more harmonics of
a tone changes the forin of the wave result-
ing from that toue; it has also bcen pointed
out that the overtones of a note determine
the quality or timbre of the resuitant sound.

Suppose we have a complex note or chord
consisting of a fundamental and the third
harmonic, as for instance, 256 and 768 cycles
per second. (Note that 768 is three times
256.) Now 256 is middle C; what is 7687

We see, on going over the 11>t of the values
of C, that 708 lies between 512 and 1024;

111 an octave and less
than two octaves hi than middle C. The
C immediately helow it is 512, and 768 is to
512 as 3is to 2. 1t is evident, therefare, that
the third harmonic of middle C is not a C,
and on comparison with the table of propor-
tions, we hud it to be a G.
IRREGULAR AMPLIFICATION

To apply this infarmation to transformers,
sSuUppose we have a transformer, which does
not amplify equally all frequencies, such
as the one whose characteristic shown in
Fig. 3. Note that the amplification 1s much
less at 250 cyvcles per second than it is at

therefare 768 is more tha

768. 1f fundamental of 236 and a weak
third harmonic of that tone are pas mto
this transformer, the third barmonic is likely

to become unduly streng. In a vielin, for
instance, the third harmonpic is  generally
stvone, while 1hat in a ‘cello is weaker.

Emphasizing the third harmonic in the re-
pr\mnctlon of a ‘cello, theretfore, will give it
more of the quality of a violin. On the other
hand, - if the conditions indicated in Tig. 3
were reversed—that is. if the amplification
at 768 cyeles per second were less than that
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Since jt is difficult to distinguish octaves
sounded simultancously, it is evident that
the quality or timbre of a sound depends
more particularly upon the overtones or har-
monics which are not octaves, In sixteen
harmonics there are only four octaves, the
intermediate overtones forming other tones
of the scale.

First harmonic ...... Fundamental Tone

Second harmonic ......... First Octave

Third harmonic.............. Overtone

Fourth harmonic........ Sccomsl Octave

Fifth harmonic .............. Overtone

th harmonic.............. Overtone
Seventh harmeonic............ Overtone
Eighth harmonic........ Third Octave
Each successive harmonic down to the

sixteenth is an overtone, the sixteenth being
the fourth octave.

The accentuation of the harmeonics which
are true octaves of the fundamental tone will
also change the timbre, by making it seecm

little more shrill; but this is not generally
noticed, for, as said before, it is difficult to
distinguish octaves when they are sounded
simultaneously.

CHARACTERISTICS OF INSTRUMENTS

This matter of overtones is illustrated very
forcibly in the cornet, which, as w ith almost
all brass m:trumcnts, is very rich in har-
monics. The overtones give to them what
is often called the “voice:;” that is, the iu-
strument seems almost to be alive, with the
sound jumping out of its brazen throat. On
the other hand some instruments, such as the

flute, have [ew overtones. This has, for his
reason, the plaintive, restful tone, which is
ch teristic of most wood-wind instru-
ments,

The suppression of overtones lends to
musical sounds a certain mellowness which
many listeners find pleasing.  This, how-
cver, is a matter of which each individual

must judge for himself; but certainly such
meomplete reproduction is not faithful. It
is characteristic of many loud speakers,
especially of the cone tvpe, to suppress the
overtones; with the result that, as explained
before, a violin will sound like a 'cello and

36 jolin might take on more of th
;;lt,mzl\ix)’r o;ttl:c “cello. ¢ (Continued on page 1682)
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N presenting various sets in a directory of this kind, it is naturally

possible to touch

only the

high points.
fore listed all outfits under a simple classification
be of great service to the public, as well as to the trade.

We have there-
that will, we hope,
We have

attempted in this directory to list every set manufactured in this coun-

try, but although we have

written a number of letters to all manutac-

turers, not all have replied.
all sets manufactured by any one manufacturer listed

cluded.

The Directory will be kept up to date, month by month,
facturers are invited to send monthly
features of the sets which
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they produce.

In order to make the directory complete,

have been in-

All manu-

corrections as to the various

BRONX RADIO
EQUIP. CO.
687 Courtlandt Ave.,
New York City

Trade Name: Breco B.
S-3
Circuit: Straight
Batteries: Storage
Antenna;: Outdoor
Loud Speaker: Sepa-
rate
Controls: Three
List Pricc: 'SSD
Trade Name Breco B. |
Cl\'Clllt Radio fre-
quency, detector and
audio {requency
Batteries: Storage
Antenna: Outdoor or
loop
Loud Speaker: Separate
Controls: Three
List Price: $100
BROWN RADIO
MFG. CO.
675 Wyoming Ave.
Kingston, Pa.
Trade Name: Thorn-
hred Console B:66
Circuit: Tuned radio
frequency
Batteries: Storage or
dry cell
Antenna: Outdoor
Loud Speaker: Built-in
Controls: Three
List Price: $225
* ¥ ®
Trade Name: Thoro
bred  Model B-83
Circuit: Tuned radio !
(\emlency
atteries: Storage or
dry cell i

Antenna: Ou
Loud Speaker:
rate
Controls:
List Prifc E

Three
£130

Trade Name: Thoro-
bred Model B-77

Circuit: Tuned radio
frequency

Batteries: Dry cell or
storage

Antenna: Outdoor
Loud Speaker: ¢

rate

Controls: Three

List Price: $113

Manufacturer:
GOL

LDEN-LEUTZ
INC.

6th & Washington Aves.
Long Island City, N. A’
Trade Name: Supcr-
Plio 9
Circuit:
frequen
Batteries:
Antenna:
Loud Speaker:
rate
Controls:
List Price:
* %

radio

Tuned

Storage
Outdoor '
Sepa-

Twa
$2065
*

Trade Name: Plio 6
Circuit: Tuned radio
frequency
Batteries: Storage
Antenna: Outdoor
Loud Speaker: Sepa-
rate
Controls:
List Price:
*

Two
$60-475
Y

Trade Name: Univer-
sal Plio 6, 35 to
3600 meters
Circuit: Tuned radio |
frequency
Batteries: Storage I
Antenna: OQutdoor |
Loud Speaker: Sepa- |
rate |
Controls: Two
List Price: $125
- * *

‘Trade Name: Universal
Super 8

~ List Price:

Circuit:  Tuned radio
frequency

Batteries: Storage

Antenna: Outdoc

Loud Speaker: Separate

Controls: Two

List Price: $460

Manufacturer:
GORMAC ELECTRIC

311 W. 59th St.,

New York City
Trade Name: Gormac
Circnit:

Batteries: Storaze
Antenna: Bo

Loud Speaker: Separate
Controls: Three

List Price: $40
Manufacturer: A. H.
GREBE & CO.. INC,

113 West 57th St.
New York, N Y

Trade Name: Synch-
rophase MU
Cirenit : bal-
anced fre-

quency
Batteries: Storage
Antenna: Outdoor or
indoor
Loud Speaker: Sepa-
Three, with
al
$155  less
Trade Name: Synch-
rophase Type MU-.2

Circuit: Tuned
anced radio {re-
quency

Batteries: Dry cell

Antenna: Both

Loud Speaker: Sepa

Three  with

GUND-

Manufacturer:
LACH MANHATTAN
OPTICAL CO.,

N. Y.
Kore
Re-

Rochester,
Trade Name:
Radio Crystal

Crystal
Manufacturer: THE

HALLDORSON CO.,
4745 No. Western Ave,

ceiver
Type of Set:

Chicago. Il
Trade Name: Halldor-
son Receiver R T
500
Circuit:  Tuuned radio
frequency
Batteries: Storage
Antenna: Outdoor

Loud Specaker:
rate
Controls:

Sepa-

Three
$73

Manufacturer:

W. B. HALLER
2100 Sarah St., S. S.
Pittsburgh, Pa.
Trade Name: Hallerio 3

Circuit: Crystal
' Antenna: Outdoor
Controls: Two

List Price: $3

* * ®
Trade Name: Hallerio 4
Circuit: Crystal
Antenna: QOutdoor
Controls: Two
List Price: $4

* * *

Trade Name: Hallerio 5

Circuit: Crystal

Controls: Two

List Price: Complete
aerial equipment and
phones $6

Manufacturer:i ‘HAL-
LOCK & WATSON
RADIO CORP,

l

190-192 Park St.,
Portland, Ore.
Trade Name: Halo-

wat TR-5
Circuit:  Tuned

frequency
Batteries: Both
Antenna: Outdoor
Loud Speaker: Scpa-

rate
Controls :
List Price:

*

radio

Trade Name: Halowat
AW-5
Circuit:  Tuned
frequency
Batteries: Roth
Antenna: Outdoor
Leud Speaker: Se¢
Controls: T\v
List Price:

radio

Manufacturer:
H. W. HARMON &
SONS CO

418 Poplar
Grove City, P

Trade Name: Harman-
sonn TV-A

Circuit: One stage
tuned  and 3
tive radio frequency

Ratteries: Dry cell ar
storage

Antenna: Outdaar

Notice to

Detailed

information

Controls: One
List Price: $62.30: kit
§47.50

HEARWELL ELEC-
TRIC CO.,

53 Devonshire St.,
Boston, Mass.
Trade Name: TForbes
Short-Wave Receiver

Batteries: Dry cell
Antenna: 2-fvot loop. 3
strands

Loud Spcake" Separate
Control: O

List Price: §1

Trade Name:
One-Tube P
Circuit:  Sis

sle-circuit

regenerative

Batteries: Dryv  cell.
199 tube. 2214 “B”

Antenna: lLoecals, h-
out aerial but with
ground

Y.oud Speaker: Separate

Controls: Two.

List Price: SZD

Trade Name: TForbes
Sel ‘e Crystal Re-
c

Circuit: Crystal

Antenna: Outdonr

List Price: $3.50

respecting -

the following sets, or any other re-
ceiving sets, may be had on inquiry
by addressing a letter to the Editor :
of the Set Directory, RADIO NEWS, :

Toud Speaker: Separate

Controls: Two
List Price: 875 and
$80.20_

Trade Name:

-
and one rege
adio frequency

Conllo‘ﬁ Three or two
List Price: $135
Manufacturer:
KENNETH HARK-

NESS RADIO CORP
727 Frelinghuysen Ave.

Newark, N. J
Trade Name: (Kennet!
Harkness) T ulee
Reflex
Circuit: Harkness Re-
lex
Ratteries: Storage pre-
ferred
| Antenpa: Outdoa

2

T.oud Speaker: §
Controls: Two
List

Trade Name: (Kenneth
H‘nkncs-ﬂ J-tuhbhe
iterflex

Price: $33.30
¥ w

Circuit: Harkness
Counterflex
Batteries: Storage pre-
ferved
Antenna: Outdcor
Leoud Speaker: Separate
Controls: Two
List Price: $52.50; kit
§36
® % =
Trade Name: Five-

Tube Counterflex
Circuit: Harkness coun-

terflex

Batteries: Storage pre-
ferred

Actenna: Outdoor

Lcud Speaker: Separate

Manufacturer:
IMDIANA MFG.
ELECTRIC CO.
600 Case Block
Marion, Indiana
Trade Name: (use
din Apparams

No.
Tuned
vap
Dioth

radio

(stor-
oy

Trade Name:

:ho

C

Apparatus

Ra-

Tuned
frequency
Batteries:

radio

(stor-
1)

or
indanr

Loud Speaker: Separate

Controis:  Three
nier

List Price: $83

Trade Name:
dio
506

Cicuit: Tuned radio fre-
quency

Batteries: Both (Stor-
age recommended)

Case Ra.
Apparatus  No.

Antenna: Outdoor
Loud Speaker: Separate
Controls: Three Verni
List Price: §75
T E e
Trade Name: (Case Ra-
dio  Apparatus No.
1
Circuit: Tuned radio
frequency
Batteries: Both (Stor-
age recommended)
Antenna: Qutdoor or
indoor

Loud Speaker:
Controls:

Built-in
Three vernier

List Pricc: SL\‘"‘
Trade Namc
Appa

’l‘llLl\. I'“..’
frequency
Batteries:
age reeo
Antenna: Outs
Lcud Spcakcr
Controls: Thre
List Pnce

Trade Nam\. Case
Appalatus

Ra-
No.

Circuit: Tuned radio

frequency
Batteries: Both (store
ape vecommended)
Antenna: Outloor
Loud Speaker: Bu
Controls: Three Veruier
List Price: §!

Manufactures:
INTERNATIONAL
RADIO CORP.,
145 Pacific Electric
B

1dg.,
Los Angecles,

Calif.
Trade Name: Rotofor
en
Circuit: Tuned radio

frequency
Batteries: Both
Antenna: Outdonr

indoor
Loud Speaker:
Controls: Ons
List Price
Trade Name:

Twenty
Circuit

or

Separate

Rotofor

Tuned radio

icy
Batteries: Both
Antenna: Ourdonr or
indoor
Loud Speaker: Scpa
Controis: Os
List Price
Trade Name Rotainr
Thirty
Circuit:  Tuned radio
{requency
Batteries: Both
Antenna: Outdoor or
indoor
Loud Speaker: Separate
Controls: O
List Prwc 150
v x
Trade Namc: Rotnior
Forty
Circuit: Tuned radio
frequency
Batte! : Both
Antenna: Outdoor or
indoor
T.oud Speaker: Built-Ty
Controls: One
List Price: $233
& o»
Trade Name: Rotofar
Fifty
Circuit: Tuned radio

frequency
Batteries: Storage or
dry cell
Antenna: Outdoor
indoor

Loud Speaker: Built-Tn
Comrols: QOne
List Price: $290.09

or

Manufacturer:
IRVING RADIO
CORP
Columbus, “Ohio
Trade Name: Trving
Model No. 42
Circuit: Tuved
frequency
Batteries:
Antenna:
outdoor
Loud Speaker: Separate

Controls: Three
List Price: $49.30
* » L]
Trade Name:
Model No. 44

radio

Storage

Indoor or

Trving

Circuit: Tuncd radio
Batteries age
Antenna Indoor or

antdoor
Loud Speaker: S
Controls: T
List Price:

Trade Name:
Model No. 46
Circuit: Tuned
trequency
Batteries:
Antenna:
outdoor
Y.oud Speaker:
Controls: Threa
List Price: 380

Trving

radin
Storage
Indoor  or

Buiit-in

Manu{acmrur THE
JEWETT RADIQ &
PHONOGRAPH
Cco.

Pontiac,
Trade Namc

Mich.

Tewers

g Tu'ul radio
irequency
Tatteries:
Antenna:
outdoor
Loud Speaker:
rate
Controls: Two
List Price: 2153

Fither

Indoor or

Sepa-

Manufacturer:

JOSEPH W. JONES

RADIO MFG. CO.
40-46 W. 45th S¢
New York City

Trade Name: T 621
Tuued
resis

rnvv;,,pr]
Ratteries: \Wet or m-v-
Antenna: Outdoo: a
Loud Speaker
Certrols :

List Price:
equipment

Trade Name T 700
ISt |

W
Ot

Batteries :
1 Antenna:
| T.oud Speake

Controls: T
List Price:

1 r
Lcud Speaket:
Cf) moL Three

Pw'tenca Both

Antenna: Hnm

Loud Speaker:

Controls: T

List Price: $£75
# ¥

eparate

Trade Name: T 173

Circuit: Tuned raiin
frequency  resistance
coupled

Batteries: Both

Antenna:  Indoor
outdoor

Loud Speaker: Separate

Controls: Three

List Price: 5

* *

Trade Name: J 19313
Circuit:  Tuned ralio
frecneney
Batteries: Both
Antenna: Indoor

or

or
autdoor
Loud Speaker: Bnilt-Tn
Controls: Three
List Price: $150

(To be continued in
the July issue.)
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By SYLVUAN HARRIS

(;lw Transformer Constants Are Measured

T his article gives a simple method for determining wvarious characteristics of audio - frequency
transformers, which was devised especially for use in the researches which Rapio NEws Labora-
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tories are making upon the different types of these instruments now on the market.

HE series of articles, commencing in
this issue and dealing with trans-
formers and other coupling devices
used in A.-I7. amplifiers, is made pos-

of measuring voltage ratio. An audio-fre-
quency generator, so arranged that the power
taken from it does not influence tie fre-
quency, feeds into a resistance R, (Fig. 1),

switch B to the left, and R is adjusted until
the plate current of T has the same value as
before. The voltage mmpressed on the input
of the tube is then the same as the voltage
which was impressed from the stransformer

second and is found by a

sible by reason of mcasurements that are the voltage drop in which is impressed on the
being made in Rapio NEws
laboratories on a large num- —_— S— _
ber of transformers of dir-
terent makes, now on the
marxet. i
This article explains in || [ AUD0 AUDIO |
brief the methods used in Hegrl sy gy
these measuremer The ot F e o
method used to measure volt- I T a5 2
age ratio is not new: but its F
application to the measure-
ment of other constants of ey
the transformer, such as im- =

second calculation from the
values of R and the current
through T.C. I‘rom the in-
put and output voltage thus
measured, the voltage ratio
1s determined.

USUAL METHODS OF
MEASUREMENT

This method is in general
use and requires little more
than usual care in making

pedance, power-factor, resist-

: . e Fig. 1.
ance, primary inductance.
mutual inductance, etc, is
new, as far as the writer is
aware.

The apparatus used is shown in the illus-
tration in the article entitled “Audio-Fre-
q 1encv—Amp Transformers,” on page
1662 of this issue of Rapio News. At the
left end of this picture appears an audio-
frequency oscillator, which has been accur-
atelv calibrated by a method described by
the writer in the April, 1920, issue of the
I. R. E. Proceedings.

The manufacture and
amplifier transformers has been widely un-
dertaken during the past few vears: but al-
though simple “and inexpensive methods for
measuring voltage ratio are available, the
determination of such constants as the prim-
ary inductance, resistance and power- factor
generally reguires somewhat expensive appa-
ratus, or standards which have been previ-
ously calibrated by other methods and un-
der other conditions.

The prc\ont metiiod e'nplm' no apparatus
other than that customarily feund 'n labora-
tories; and depends upon no previous cali-
hrations other than thosze of resistance boxes,
a thermocouple and milliameters. It involves
a slight modification of a well-known method

desien of A.-F.-

* Van der Bijl—Thermionic Vacuum Tube.

This is the complete schematic diagram of the apparatus illustrated on page
1662, used to measure the constants of A.-F.

transformers,

tube may be connected in at X.

input of an audio-frequency distortionless
amplifier. The output of the amplifier feeds
into a resistance R in series with a thermo-
couple T.C.

With switch A -to the left and switch B
to the right. the secondary voltage of the
transformer heing measured is impressed on

. FIG 2

Fig. 2A shows the snmplc arrangement used to
measure the power-factor, impedance, resist-
ance, etc., of transformers. Fig, 2B is the
vector diagram for the voltages in this circuit.

of the electron tube T. The plate

ube is noted, and the

the input
current of thi input
voltage calculates] from the resistance in R
and the current through the thermocouple.
Switch A is then thrown to the right and

1920—page 213

- as there described.
is desired to measure the combined amplification of tube and transformer, the amplifier

such measurements, the main
requisites being that the fre-
quency of the generator be
not dnfluenced by the load
taken from it, and that the
resistance R be non-inductive. The resist-
ance r is connected in series with the prim-
ary of the transformer to simulate the plate-
filament resistance of an electron tube, lo
which the transformer is generally counected
in radio receivers. By introducing a biassing
battcry at T, and by regulating the filament
temperature of T, the space current may be
so adjusted that a very sensitive current-
indicating instrument may be used to indi-
cate the plate current. If preferred a bridge*
or zero-shunt arrangement may be used.

Rectification is obtained either hy operat-
ing T at the bend of its characteristic curve
or by using the grid-condenser and leak
method.

The current passing through the current
indicator in the plate circuit of T is the sum
of a constant and an alternating component.
We are interested only in the latter and this
may often represent but a small proportion
of the total current flowing through the cur-
rent indicator. The sensitivity of the ar-
rangement is therefore subject to consider-
able variation unless precautions are taken to

(Continned on page 1703)
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.



TRANSFORMER

The following material will be needed for
its construction: a spool of No. 30 enameled
wire; a burnt-out UV-201A tube; an m-
sulating rod an inch long and ¥-inch in
diameter; three fiber washers; sealing wax
(from the top of an old battery); a picce
of cardboard and soldering equipment.

FIBER WASHERS N
N

FIG 2

BAKELITE
. ROD
4 DIA. I' LONG

S

An efficient and readily interchangeable radio-

frequency transformer can be mounted in the

base of a discarded vacuum tube. This makes
just the thing for a portable set.

TFirst file the solder {rom the prongs of
the burnt-out tube and heat the base until
the tuhe is freed from it. Clean all the
cement from the base and make sure that the
holes in the prongs are clear. (Ifig. 1).

Slip the washers on the insulating rod, as
shown in Iig. 2. Drill two holes in the
end washers for lead-out connections.  \Wind
about 160 turns of wire in each space and
hring thie connections out through the holes
in the washers.

Place the resulting transformer in the
tube hasc and bring the connections of onc
coil through the filament prongs of the
hase; and those of the other coil through
the plate and grid prongs. Solder the con-
nections in the prongs. Place a circular
picce of cardboard in the base and over
1he transformer, fitting the sides snugly.
Melt the wax and fill the base to the top
with it.  This will result in a neat appear-
ing radio-frequency transformer, which js
of course, to be mounted in a tube socket.
The builder may experiment with different
numbers of turns, and make several trans-
formers which are immediately interchange-
able. —Contributed by D. M. Clayton.

REMOVING INSULATION
Tvery experimenter knows the difficulty
expericnced in removing insulation from a
wire, especially if it is small, with a knife
A simple device is here illustrated, which
will readily remove silk, cotton or enamel

insulation without damage to the wire.
The parts needed are two blocks of woad,
3x2x%4 inches; a small hinge; a small knob.
from a coffee pot, say; and a piece of

WOOCDEN
BLOCKS

Wire can easity be freed of its insulation by
this handy device, which is egpecially effec.
tive when handling the smallest sizes.

Radio Wrinkles

emery cloth 3x6 inches. The method of as-
sembly is obvious irom the illustration.
Draw the wire hetween the two blocks while
keeping pressure on the kuob, in proportion
to the thickness of the wire. It may be
necessary to draw it several times through
the jaws of the device hefore the dnsulation
is entirely remaved.
—Contributed by William Sikola.

AN INEXPENSIVE COIL-WINDER

This wrinkle is a small and inexpensive
coil-winder, which clamps on a sewing
machine, such as almost every home pos-
sesses, and which has a large range of speed.
The clamp is made of medium weight gal-
vanized iron, and shaped as shown.

A form for the coil, of the desired dimen-
sions, is then made from fiber or cardhoard, a
picce of which is cut as wide as the length of
thie coil and a little more than four times as
long as the coil's diameter. This is then
marked off crosswise into four equal parts
and bent into the shape of a square form;
ends for the form are made of suitable size,
with square holes large enough so that they
may be slipped over it, and glued on.

A square piece of woad, a little longer
than and fitting snug inside the farm, is made

WOOD BLOCK
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SHEET IRON coi
By making a coil-winding form like that
shown above, the sewing machine can be

utilized to do the work neatly and quickly.
A square core form is used.

and attached by two screws to the clamp.
The latter is fastened to the sewing machine
by tightening the bolt, as shown, until the
connection is rigid.  The coil form is slid
upon the waaden core; and the coil may be
wound quickly to any desired size.
—Contributed by Harold Weiner.
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AN EXPERIMENTAL “B” BATTERY

A very cconomical method of supplying
plate current to a radio set, after one has ex-~
hausted several blocks of 22.5-valt dry “B"
batteries, is here shown. TUsually the zinc
containers of the individual cells are still in
fair condition and will furnish sufficient zinc
for the experiment. Also, each carbon rod
is like new ; so it is only necessary to “wreck”
an exhausted “B” battery with chisel and
hammer, using a hacksaw lengthwise on cach
zine cell until the zinc can be unrolled. The
zinc shoukd be cleaned by scraping and wash-
ing, and then cut into six strips 3% inches
wide, running arvound the cell.  This, in the
large size, has a diameter of 114 inches, mak-
ing the strips about four inches long.

Fifteen small test  tubes, about 235 x 34
inches, may be placed in any suitable wooden
rack, and spaced as closely as convenient.
The strips of zinc are cut just long enough,
as shown, to extend from the carbon elec-
trode of one cell over to, and down to the
bottam  of, the adjacent cell.  They are
soldered to the brass caps at the top of the

carbons, making a series connection. Each
carbon rod should be dusted with man-
ganese dioxide, wrapped with checsecloth
and tied with common st r.  The man-

ganese dioxide can be obtained from an ol
dry cell, if it is wrecked and the carbon
removed.  Sufficient will be found in one
such to supply enovgh for this battery;
its purpose is to prevent polarization of the
battery.

After assembly, a strong solution of sal
ammoniac in water is poured into each cell
and the battery is ready for use. After four
blocks of 22.5-volt dry batteries have been
exhausted, a full 90-volt wet battery can be
made in this way.

—Contributed by Karl L. Martin.

A SIMPLE CHECK FOR SMALL
CONDENSERS

Many radio fans, who doubt the accuracy
of the capacity ratings of their small fixed
condensers, may obtain a fair check through
the agency of their receiver.

It will be necessary to have a curve, of
capacity plotted against dial reading, for the
tuning condenser. This is furnished by some
makers or may be obtained from others on

request. In this connection see the article
“Activities of the Ranio News Labora-
tories” i  the November, 1925, issue of

Ranio News.
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It the fixed capacity is small, as for in-
stance the 150 wpf. grid condenser for
peanut tubes, proceced as follows: Tune in a
station and note the dial Connect
the fixed condenser in with the

reading,
parallel

A ||

QL |

Two methods of connecting a small fixed con-
denser, in geries or parallel, to find out whether
it approximates the capacity rated. The ex-
periment is simple, instructive and interesting.

tuning condenser as in 17ig. 1, and tune in
the same station. Note the new dial read-
ing which will he smaller, due to the added
capacity in parallel. Tiake from the curve
of the tuning condenser the capacities cor-
responding to the two dial readings. The
difference between them is the capacity of
the fixed condenser. In employing thi
method it will be necessary to select a static

such that both readings will come on the
dial.
[for larger sizes. connect the fixed con-

denser s with the tuner as in I -
and proceed as before. Then, if C; is the
capacity necessary to bring in a station with
the tuner alone; C. the capacity of the tuner
to bring in the same station when the fixed
condenser is in series; Cx. the capacity of
the fixed condenser,

1 _ 1 1 _ (=0

Cx 7 ¢ (O GG,

« Cx equals the product ol the two capac-
ities obtained from the dial rcadings divided
by their difference. Example

Using a 300 mxf. S.L.EF. tuning condenser,
WBBM comes in at 16 on the dial. From
the curve which came with the condenser
we find the corresponding capacity is 68 uuf.
With a fixed grid condenser in series as in
Fig. 2, WBBM comes in at 61 on the dial,
and the corresponding cq] pacity is 93.5 wuf.

Cx==(93.3X08) =+ 93.5—68) =249

In using the second method it will be
necessary to break one connection insthe set.
It is not probable that this will present any
difficulty to anyome who knows enough of
radio to be interested in his condensers,

—Contributed by [ L. Leadman.

A SAFE AERIAL SELECTOR

The accompanying drawing shows an in-
teresting method of channm" irom one an-
tenna to another. This is often advisable,
cither for directional effects, or because two
aerials of differing length are used under
different conditions.

GROUND — =
TO SET

A clever manner in which a change from one
antenna to another can instantly be made by
means of a double-pole double-throw switch.

By using the method shown, the antenna
which is not connected to the set is grounded
automatically, while the other is protected

by a lightning arrester. Thus both antennae
at all times conform to the rules of the un-
derwriters, with a minimum of trouble in
changing irom one to another.

The diagram indicates clearly the method
of connecting the terminals of the double-
pole double-throw switch.

Contributed by V. H. Inge.

QUICK, EFFECTIVE CONTACT
FOR INTERCHANGEABLE COILS

In view of the popularity of the plug-in
tvpe of coil, used extensively now in short-
wave reception, the wrinkle described below
will be found to aid materially jn solving
the problem of low cost. Procure a dis-
carded single-pele double-throw knife switch
and mount it on the baseboard of the set.
The coil is then equipped with knife-blade
contacts, cut irom the switch lever, to which
the coil ends are connected. This makes a
very cffective arrangement and is cheap to
construct.  The Reinartz or Hartley circuits
can be employed, using the tapped-coil method
of tuning,

—Contributed by James Maresca.

Inductances are much better, if they are equip-
ped with plug-in terminals. This allows a
change from one wave-length range to an-
other. A discarded S.-P. D.-T. switch is used.

A HIGH-SPEED KEY

A vibroplex key is a highly desirable piece
of apparatus, and would be found in more
ham stations if it were less expcnsive.
One of the standard type requires much me-
chanical skill and pattence to duplicate.
principally because of the difficulty in
making bearings for the moving elements.

The key shown in this ilustration can-
not compete with a standard vibroplex,
but very accurate signals may be made, if
it is carefully constructed with material of
proper springiness and the weight is suitably
balanced. As it has no bearings, it cau be
constructed easily by anyone who can handle
a soldering iron and tin shears.

The dimensions are given as it was orig-
inally constructed, but will probably be
varied to suit individual preferences. The
main key lever was cut out of stiff spring
brass, 3 x4 x1/16 inches. This may be
found a bit too stiff if wide spacing of the
dash contact is desired. but proved satis-
factory to the constructor.

The vibrating armature was made of .005
shim brass, cut 4x% inches; the dot-contact
arm was cut and bent as shown, then ham-
mered lightly with a ball-pein to make it a
bit stiffer. It was turned slightly on the edge
opposite the dot contactor to make up for a
slight weakening caused by the slot. The sup-
ports were cut out of brass, V4-inch wide by
1/10-inch thick, bent, drilled and tapped as
shown. Note how the adjustment screws are
held tight, by springing back the curved por-
tions slightly in order to put tension on them.

The contacts were made of coin silver, by

punching or cutting, and then soldered in
place; the screw contacts may be filed to
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SOLDER OR RIVET  SLIDING WEIGHT
BEND SLIGHTLY AFTER TAPPING
VY
L2 p‘? TAP TO
FIT SCREW
DRILL FOR
MOUNTING  SCREW :
DETAIL OF . ‘
DEAIL OF CONTA
A-B-C-D a

ARM ON VIBRATOR

L .

A high-speed key which can be made at home
from odds and ends. This is a makeshift for
a real vibroplex which works very well

shape after soldering. A better way would
be to drill holes about 1/16- or 3/32-inch.
and melt scraps of a dime in an arc until they
assume a globular shape, then let them cool.
They should be of the same diameter as the
holes, and when slipped in and hammered
tight, may be filed flush on the face. Tung-
sten spark-coil contacts may also be used.
To melt silver for contuets, take a piece of
L'l")\"l from a dry cell and hollow one end
A pucc of heavy pencil-lead or
ight batiery carben may be used {for
the other pole of the arc, DBecause silver
melts easily, as soon as the fusion point is
reached withdraw the arc, or the metal will
oxidize and become worthiess, A couple of
amperes, through a lamp bank or resistance
such as a large electric soldering iron or
flatiron, may be used, on D.C. preferably;
or a G-volt storage battery may be used with

two or three ohms of resistance wire in
series with the arc.
The rest of the construction is indicated

in the diagram; the weight to be used on the
vibrator must be determined by experiment.
The speed of the key can be changed in two
ways; by changing position of the weight on
the armature, which affects it in the same
way as altering the length of a clock pendu-
lum; or by setting the weight near the end
and changing the adjustment of the dot-
contact screw. The latter method makes
longer or “heavier” dots, which are casier
to rearl,

The constructor has built a later model,

using a stifft rod iustead of light spring
met(ll for the armature, which has given
even hetter results and is not affected by

the rolling of a ship, as the former was.
—Contributed by Robert Hale.

A SIMPLE JACK

This very simple and inexpensive type of
jack, as shown in the sketch, consists merely
of a round wooden pill box about two inches
in diamecter, drilled for two phone tip jacks
and a mounting screw. A hole for the wire
is also drilled in onc side.

—Contributed by Eldred M. Cartiner.

FRONT VIEW

An excellent little wall jack which will find
use when you are wiring the rooms in the
house for connections to loud speakers. A pill
box and phone tip jacks complete the assembly.
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SOOTCH A DOLLINK BABY!
sian gesture from
t|w sburgh Pw\(ml

| 3 Looop Wi ‘t
bears. Ilow wuz! Y{yiyi,

w don’t esk!
Contribited by
K. §. Hood

BOY PAGE MR. BUCKNER
sy rophecy .
the Uaruw;/‘ Com-
catalog (Chi
th(‘ effect

as

meas-
around  the
without

on (ila-

ment

cont

Speal nf superstations
and tubes  they
use, the rand  Rapids,
Mich. Press of Jan. § lF”S

us, in a sub-head, tha
“are coaled by \W
This fellow /
idea of a
keeps )
tubes cool e
or by the old
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Coniributed by P. L.

bucket-of-w

Mann

THE VANISHING MALE

t item from
15, Capital

Fl ndamentali
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,
I{mn,x and Gentlemen

of l?lc Jury, half the hu-
nans in the warld are men
and won rest are evi-

dently
these recerd

Contributed by H. H. Yecager

HONESTY IS THE BEST POLICY

In the Boston Trazveller of
March 5. in an ad
tent - tubes,
anno s th
tuhe given @
GU RA\.\"l'F

certa

trade to in 5

we poor radio fans su
\\umfll \'.lffn:) wincler ig
rangement.  Whad

L 19

n 1374
“Merconi
in 1876,
¢ the first patent
for icss  telegraphy.”
We always thought he was
a brainy b

HELPING OUT THE POLICE

Attempt by Congress to
dissipate some of the crime
waves as reported hy the
Tflm'i;\, Fla Times of

Mareh 12: tion of
Inn\tl( asting | ses and
WAVE BANDITS is vest-
i the Secretary of Com-
" Anyhow this w
e of the crime
c ir‘s, we  trust
Hoover will lgeate the
of the bandits in
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HIS PEDIGREE 1S TRACED
the Clece-
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SR B land, Ohio, Press of Feb.
| Teo! ) S&‘Lgﬁr 2th abon l‘m Ford of ra-
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Contributed by
Sam Murtin

FURNITURE FOR SALE!

In a dealer’s advertise-
ment in the > "
cin of Marc‘ A
2 '}
o

ing but
broadeast

Coutributed by
Ammon Rejitschler
HOW TO BUY SETS CHEAP

Aid for the B.C.L. who
is broke as annnunced by
the Radio Broadeast for
\Ialch, 1926, in an adver-
tisement:  “One hurnt-out
tube WILL PAY for many
eiden  Radio
cords,” \We just can't quite
follow the reasoning behmd
all this. Does the dead tube

y for the cords or—for
the lova Pete help us out?

Comul,mul by
= Lind

F you happen to see any humorous mis-

prints in the press we shall be glad to

have you clip them out and send to us.
No RADIOTIC will be accepted unless the
printed original glvm(, the name of the news-
paper or magazine 1s submitted with date
and page on which it appcnrtd We will pay
$1.00 for each RADIOTIC accepted and
printed here. A few humorous lines from
each correspondent should accompany each
RADIOTIC. The most humorous ones will
be printed. Address all RADIOTICS to

Editor RADIOTIC DEPARTMENT,
c/o Radio News.

" st e ] TR

LIVERS VS. MONKEY GLANDS?

Surgical note
Sharon, I'a.,

from the
Herald, of

\I"xm 4. states that “Radio
SRS of England {aver

ade American equip-
Now, Grandpop,
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as teld in the ¢ jed
of the M
Jowrnal of

s
Well, well,
tubes to mat .11 (<81

Saldner
A HOT ONE
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VERY month RADIO NEWS presents in this convenient form a selection of circuit diagrams, with constructional and other data, on standard hook-ups,

which the editors have tried and found to give excellent results.
selected to cover the complete range of radio apparatus, from the simplest to the largest and most complicated.
and information should be addressed to the ] WANT TO KNOW Department of RADIO NEWS.

tion which requires a reply by letter.)

~ Handy

A PRACTICAL SHORT-WAVE
TRANSMITTER

Circuit No. 165. This short-wave
transmitting circuit is the adaptation used
by a successful British amateur station,
and very efficient results have been ob-
tained with it. Tt {s a 40-meter transmit-
ter, with shunt-feed grid modulation. The
following apparatus is necessary for its
construction:

Three coils (L1, 1.2, L3), of the speci-
fications given below;

Two power rheostats (R1, R2), for
transmitting tubes of cither 3- or 30-watt
type, depending on which is used;

One transmitting  grid  Jeak  (R-3),
5,000-0hm:
One transmitting fixed condenser,

0002u1.;

Two transmitting variable condensers,
.00025-11.;

One by -pass condenser, mica type, 1-uf;

One milliammeter, 0-100 scalc;

One radiation ammeter;

Oune modulation transformer {a Ford
coil may be used for this purpose if the
vibrator is closed down tightly):

One microphone, switches, keys, sock-
ets, ctc.

For 40-meter work, L1 has 2 to 5 turns,
L2 has 8, 1.3 has 3 to 5. For 20 mcters.
L1 has but one turn, L2 has 3 to 4, L3
1or 2. No. 14 D.C.C. wircis used, s
wound to a diameter of about 3:% it s,

The key for CW. work may be placed
in cither the grid or the counterpoisc cir-
cuit. If both are instatled, one must be
kept closed while the other 1s in usc.
Both must be closed for radiophone trans-
mission.

SHORT-WAVE RECEIVER
Circuit No. 166. Practically
radio constructor is at the present time
interested in short-wave reception. The
numerous radiophone tests ma by sta-
tions such as KDKA and WGY on the
short waves, as well as the increasing
populavity of this wave band with ama-

every
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Every radio cxperimenter should prescrve these for their reference value, as they are

Requests for special or additional advice

(A charge of 25 cents is made for answering each ques-
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A very efficient and practical short-wave transmitter which may be used for both radicphone trans-
mission and CW. The transmitter shown conforms with present legal requirements, being of tie
inductively-coupled type.

teurs for phone transmission, give good
reason for this interest.

The circuit shown in this diagram is
extremely simple i both construction and

operation, which makes this recciver a
desirabile one for the [istencr-in on this
band. The necessary parts for its con-
struction are:

One insulating panel, 7x18 1y st

One wooden baschoard. 7x17: inches;

Two variable condensers, 00025 uf.;

One A.-T. transformer, 6:1 ratio;

One grid condenser, 00025-n1., with 2-
megohm grid Jeak and mounting.

The antenna inductance, L1, must have
various dimensions for various wave-
length ranges: to cover the band from 13
to 100 meters, 12 turns of No. 22 D.C.C.
wire wound on a th eh tube of insu-
lating material will ce. Tor the band
from 75 to 200 n s, 18 turns of the
same size wire will be required,

1.2 is an ordinary radio-frequency
choke coil, which may consist of either a

AFT

|

..;]ij

.00I
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90. 2212-45

There can be no better receiver, for simplicity and ease of tuning for short-wave reception, than

that shown above.

With the constants mentioned in the description of this circuit, it is adapted

to a wave-length band of from 15 to 200 meters.

300-turn honeycomb cail, or 200 turns of
No. 28 S.C.C. wire on a tube 6 inches
fong by one in diameter,

In adjusting this receiver, the aut
tap should be varied carefully, as
justment will be found to have a consi
able effecct on the recciver's ability to os-
cillate efficiently from 0 to 100 degrees on
the condenser. For this reason, it will be
best to tap the windings of L1 at every
turn. By varying the amount of induc-
tance between the points indicated at X
and Y, the wave-length range of the re-
ceiver may be varied. The less the
anmount of inductance used, the lower will
be the wave-length reached.

“B” AND “C” ELIMINATOR
Circuit No. 167. There can be no
doubt that battery ecliminators are the

“coming thing”; in fact, radio sef users
are rapidly adopting devices of this na-
ture. as it means to them a considerahle
saving of time and annoyvance, besides
being more cconomical in the long run
than the use of the ordinary batteries.
This diagram shows the circuit of a very
efficient “B” and “C" hatteries eliminator,
which may easily be constructed from
standard parts, cverywhere purchasable,

The apparatus required s as fallows:

One step-up transformer (T), of a type
suitable for “B"-elimination purposes,
such as the Thordarson, Amertran, Gen-
eral Radio, Acme, Jefferson, etc.;

One rectifier tube;

Two choke coils (BI, B2), 30-henry:

Three fixed condensers (C1, C2, C3),
4-uf.;

One (C4),
006-11.;

One rheostat (R1), for primary;

One rheostat (R2), 10.000-0hm;

One rheostar (R3). 400-ohm.

The amount of detector voltage ob-
tained may be varied by simply changing
the value of R2. Varying the amount of
“C” voltage is taken care of by R3.

fixed condenser .002- to
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‘Circuit diagram of a “B” eliminator of coaventional design.

It is capable of producing a fairly

pure direct curcent output to the receiver, thus eliminating B’ as well as “‘C" batteries.

When connecting this eliminator to the
receiving set, it will be Dbest to counect
the B-— of the set to the A— instcad of
A-4; unless the set is already wired, as
some are, in this manner,

FIVE-TUBE BROADCAST
RECEIVER

Circuit No. 168. The publication of
this circuit 1s an innovation, in that it was
furnished to us by one of our readers, Mr.
G. B. Ashe, of Annapolis, Md., who writes
very enthusiastically concerning its effi-
ciency. The sct diagramed secms to be
unique and interesting, and capable of
producing as good recsults as any five-
tube set known. We quote Mr. Ashe as
to the development and success of the
recejver:

“The diagram, T think, is self-explana-
tory, and it only remains to say that it
was gradually devcloped from the “Six-
Tube Set of Advanced Design,” which
you published in the September, 1924,
issue of Ranio Nrws. [ still have the
additional push-pull stage of audio, al-
though I very rarely have occasion to use
it and have omitted it from the diagram.

“I believe the results obtained to be
all the more interesting, when the kind
of aerial T usc is known. The set is
situated on the second floor of the house.
My aerial is led up to the third floor and
attached to a steam radiator. The ground
wire from the set is attached to a cold-
water pipe on the second floor. The
actual length of wire used in the aerial is
about 60 feet, and the ground wire is
about 15 feet long. The results obtained
when the aerial is disconnected from the
radiator cannot compare with those ob-

SW,TCH

0005 MF

tained when it is connected as described
above.”

The apparatus required for
struction of this

the con-
receiver is as follows:

One three-circuit tuner (L1), with
neutralizing  winding, preferably designed
to operate with .00035-uf. variable con-
denser;

One three-circuit tuner (L2), designed
to operate with .0005-2f. condenser;

Two R.-F. choke coils;

One A.-F. transformer, 5:1 ratio;
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Two fixed condensers, .0005- and
0001-11f.;

One variable resistance (R1), 0 to
100,000-ohm;

One wvariable resistance (R2), 1- to

10-megohm;
One variable
to 100,000-0hm;
Onmne resistance, 48,000-ohm;
One rheostat, 10-ohm;
Two filament resistances;
One S.-C. jack;
Panel, baseboard, sockets, etc.

resistance (R3), 10,000-

TOROIDAL COIL RECEIVER

Circuit No. 169. The desire for re-
ceivers which may be tuned in silently,
without the squeals and whistles which
too often have accompanied that proccss,
is responsible for various new designs in
the inductance coils constructed for use
i radio sets. One of the few which have
been developed to the point of success is
the toroidal, or doughnut-shaped coil.
Its inherent characteristic is that of hav-
ing a closely-confined electro-magnetic
field, which prevents interstage coupling
and thereby reduces the tendency of a
set to oscillate. It is easy to understand
why a receiver using inductances of this
type should be capable of unusual quality
in its reproduction,

To keep up the good work, there is in-
corporated in this particular hook-up a

—— G000 ——

I; 35
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A five-tube receiver which has given excellent results.

it

The originator uses 201A tubes at A,

C and D; a "high u' tube, with amplification factor of 20, at B: and a power tube at E. The
adjustment of the latter tubes is not critical,

Two variable condensers, .00035-ef.,
S.L.F.;
One variable condenser, .0005-uf.,
S.LF;
One Midget Dbalancing condenser
(N.C);

Five by-pass condensers, three 1-, and
one-each 0.5- and .04-uf.;

One grid condenscr, .00025-pf. and 2-
megohm grid leak;

One grid leak, ¥4-megohm;

.CO0S MF
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In the design of this receiver for maximum efficiency, clarity was considered one of the very

important requisites.

The use of toroidal coils and resistance-coupled augdio amplification proves

this statement,

three-tube resistance-coupied audio am-
plifier, which results in a remarkuable re-
cciver, easy to tunc and with excellent
tonal efficiency.

The apparatus
this includes:

Three toroidal coils (C. T1, T2), de-
signed to operate with 0005-#f S.L.T.
condensers;

Three condensers of the above
and dials;

One grid condenser, .00025-pf., and 2-
megohm grid leak, with mounting;

Three rheostats, one 13-, two 10-ohm:

One audio-amplifier unit, 3-tube resist-
ance-coupled;

One insulating panel, 7x24 inches. with
sub-panel, and brackets;

One filament switch;

One antenna switch and points (Al,
A2);

One jack, open-circuit;

Sockets, binding posts, ctc.

Tn mounting the cot's on the sub-panel,
though it is not material in what pesition
they are placed, a more symmetrical ef-
fect will be obtained by placing them at
right angles to cach other; or at similar
angles, somewhat like the coils in a neu-
trodyvie receiver.

“High #" tubes. or tubes with a high
amplification factor, should be used in the
first two sockets of the audio-amplifier
unit; and an ordinary 201A or 301A tube
in the last socket of this amplifier,

required to construct

size,
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ITHERTO, when the robins have
started in hopping around under
the trees that lmvc a suggestion of
green along some of their hranches,
and \\rhen the mthm ires ha\e made their
exodus from Florida and begun to think
about opening their camps at Newport and
up in Maine, the hams also have started to
think of things other than radio. whether
they be baschall, golf, canceing, swimming,
or what a young man's 1lancy gencrally

turns to——love.
1\0\\

exactly why this sort of condition

“over the head” of the writer, Of
course, the cry will boom forth 1rom the
lusty throats of hundreds of huams, “There

is too much static!” That very slugm hm
been the cause of more good time being
wasted than any other that we are aware cf.
Not only do the hams put their sets away
in moth balls {or the summer months, but
the BCL's, being newcomers at the
think that the old timers Kknow wh
are talking about md follow suit,

To our way of thinking, this is the well-
known bunk, and it is a crime that this static
stuff 15 so generally swallowed by gullible
hams, who are otherwise preity wise lads.
We \\l” freely admit that, back a few year
ago belore the vacuum tube cume into g
eral use for ham (raasin on, the n)te
thrown on the summer breezes by the spark
transmitters sounded more like static than
old Man Static himself. Then were the
times when the hams had a good excuse
to relegate the set to the closet and spend
the evenings in a canoe or hammock ovr what
you will.

But let us consider the saying, “Them
davs are gone forever.” In these enlightened
days when vacuum tubes are in more or less

—.it is possible to enjoy the coolness of the cellar, for instance, and work the

set by remote control.

Why Stop?

By HENRY LAMONTE

general use, so far as we
can see there is no good
excuse for hams to stop
working. Surely the note
put on the air by a tube
transmitter is no more
like the old-time spark
ish th pinochle is
like tennis. The writer
has asked several ham
friends about this very
thing and the answer has
been, in ninety per cent.
of the cases, that they
have no trouble whatso-
ever i (I]»Lw\ounlm”f a
good note t ugh fair-
ly heavy static.

Again we will admit
something and that is
that static is annoying
and that we have let
loose more than one
bundle of vivid curses,
when in the old days we
found 1t impossible to
work some other fellow,

Yet when we gathered
together enough ef the
filthy lucre to change
over from the old sparl\ set and got our-
selves some tubes we found that times had
indeed changed.  We discovered that we
could be heard a good distance off. and we
were proud of the fact that our station was
instrumental 1 doing some impnrtant rescuc
work i the middle of tie summer.

IT'S DECEMBER WAY DOWN SOUTH

Here is another angle {rom which to view
the subject. While we are fiahtine mos-
quitos, flies, and other
summer pests up here in
the United States, below
the Fquator the hams
are settling back in their
chairs, rubbing their
hands in glee *hat now
is the time when they
are going alter a flock
of DX. In other werds,
the winter timc in South
America, Australia and
Africa is our summer,
- Think that 1act over a
moment and you will sce
that it is true, if you
remember  cnough  of
vour school dayvs’ geog-
raphy Jessons.

What does this fact
meau? Just this. Al-
though up here in the
States we may have
some static to hother us,
down there where it is
perfect radio weather
they are more anxious
to work than any other
time; and there is al-
ways the chance that

No longer is it necessary

to sit in an attic that is hotter than the proverbial
hinges, when

some mighty fine DX records will be missed
it we sign off for the summer, It must be un-
derstood that we do not mean to infer that we
will get their signals better ; but on the other
hand there 15 a better chance that they will
receive us, Do not forget that the South
American and Aunstralian l\.'m Is every bit as

enthusiastic as we are in our winter; and if
we all were to stop transmitting for the
summer. what chance would he have? About

as mueli as a chicken at a coon picnic.

Every gocd ham and true here in the
United States would think it a crime if the
hams below the line stopped working just
because their weather was not e\actl) the
kind they liked. The cry would read the
heavens, from hundreds of hams. “Why
don’t they give us a chance?” and the cr}'
would be justified too. Now is it right and
just that we treat them in a way we would
get sore about, if they treated us in the
sume manner?  We think that every right-
minded ham will think this over carefully
and call to mind the Golden Rule, Let us
give them a chance.

PRACTICAL DEVELOPMENT WORK

It 15 a well-known fact that many of the
great developments in the art of radio trans-
mission and reception have originated in the
back of some ham's brain. If the ham will
take the trouble to look over the advertise-
ments in some radio publications he will
find that there are many static eliminators
and static reducers on the market. These
pieces of apparatus are far from being per-
{fect in many ways, and here is a field in
which the ham can show his inventive genius.

Why not try your hand at doping out some
sort of a gadget that will relieve this so-

(Continued on page 1691)



Radio News for June, 1926

they advertise in RADIO NEWS,
If, after bcma tested, [he instraments submitted prove to be built according to modern radio ¢ngineering
such as these given below will appear in this dgpmtvncm of RADIO NEWS.
the Lahoratory tests, it will be returned to lhe rmanufacturer with suggestions for improvements.
pages, nﬂd only apparatus which has been tested by the Laboralone; and found to be of good mechanical and clectrical construction is described.
the serviez of the RADIQO NEWS LABORATORIES is free to al! marnufacturcrs whether they are advertisers or not,
tested be forwarded prepaid, otherwise thcy cannot be accepted by the Laboratories.

RADIO manufacturers are invitcd to send to RADIO NEWS LABORATORIES, samples of their products for test.

atus as Jts aim,
awaracd a certificate of merit, and a

for manufacturers, as heretofore,

“write-up”’

free of charge.

It does not matter whether or not

the RADIO NEWS LABORATORIES being an iadependent crganization, with the improvement of radio appar-

No “write-ups '

Address all communications and all parcels to RADIO NEWS LABORATORIES, 53 Park Place, New York City.

LOUD SPEAKER
The loud speaker si was sub-
mitted to the Rapio N LaBora-
TorlEs for test, by Thz Alzgnavox
Company, 2725 E. 14th St., Qakland,

Calif. It gives f,mhfu[ reproduction
over the musical scale.

AWARDED TH [ ADIO NEWS
LABORATORIE S L ERTIFICATE
OF MERIT N

VARIABLE RESISTOR
This yesistor was submitted to the
Rapin N In;u atoriEs for test,
by R. P, g Electric Co
319 No. \\anp.‘_ St., Ch 1l

. dcnro was found useful in vare-
t ' a variable high

1 U;‘ R.\DIO NEWS
ERTIFICATE

k cS
O[' NI RI'I NO. 1282,
RADIO FRTQI ENCY COIL

radio-frequency _ coil  was
| im n\d ta the Rapio Nuws Las-
owraTorirs for te by the Davenport
Radio Lahoratories, Davenpeort,

s
««%&W

' (II

‘“\\ \&
*‘ s
Towa. I[ was fon 1d to cover the en-

i range of wave-lengths

st orily.

AWARDIED THE RADIO NEWS
LABORATORIES CERTIFICATE
QF NMEIRIT NO. 1293,

CRYSTAL SET

The “Manarch™ Crystal Set was

submitted to the Rabpro Nrws Lanor-

atories for test. by Rippner Bros.
Alfg, Co., 2125 § rior Ave., Cleve-

land, Obio. It is a complete set, giv-
ing good results for local stations.

AWARDED THE RADIO NEWS
LABORATCRIES CERTIFICATE
OF MERIT NO. 1292,

FIXED RESISTANCE UNIT

This unt was sul _to the
Rapta ws LABORAT - fest,
by A:n:co Products,

and Lafayette Sts,, New York City.
’\Ieaaluunsnts showed values whicl
greed favorably with rated values.
AWARDED THE
LABORATORIES CERTIFICATE
OF MERIT NO, 1402

ANTENNA LEAD-IN
This iiat, i lated strip. anteana
lead-in tted to the Ranio
NEtws LAuuRnhm es  for test, by

R

i .{: \(;L'

& Wiitford, \Waolcott, N.
l' is speeially talde for use
e windows mus I,c tightly

losed,
AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1380

VERNILR DIAL

vern fer dial il
for test to
L,\nu ATORIES by the

The
Tustrated
tlie Rapio News

over th
] \mwle comlel, ¥
L cver type
AWARDE D TILEE RADTO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1420.

CORD CONNECTOR
The Extension e
was submitted to
Lanoratories ior
urn  Mfg, & Sal

Beekman St., New Yark. Tt is
handy for making varicus counee-
tions,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1347,

R.¥. TRANSFORMER

Thi ited inductance was
subniit Rapro News Lag
ORATORIL g t. by the Curkoid

i New York.

i
the tr llnfmmu was found to cover

the entire range of the broadcast
wave-lengths.

AWARDED THE RADTO NEWS
LARORATORIES CERTIFICATE
OF MERIT NO. 1300.

JACK

The *Perfect”™ Radio Jack was
submitted to tie Rapio News Lan-
oraToRriTE fnr test, by The Saturn
Mig. & Sales Cu., Inc., 48 Beckman

emplovs heavy
contacts,
l I) THE ¥{:\DIO \T\\’S

CONDENSER

This miduet
mittedd to i
Tories for t
Inc., 848 \V.

condenser \\u\\ <ub-
An1o NEWS -
Silver- \Iaxaml'
ksen Blvd., Chicago,

T It is an C\Cll ent little compens-
ating condenzer for balancing cir-
cuits.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
O MERIT NO. 1244,

PHONE PLUG

The Automatic Radio Plug was
submtitted to the Rapto News Las-

oratories for test, by The
Co.. Inc,

IO N
5 \UOR\F()RHS CERTIF I(‘ATL
OF MERIT NO. 1346.

BUS-BAR AND SLEEVE
The “Gosileo’” Sieeve Connection
and “Gosilco” Bus-Wire were sub-
mitted to the Rabio NEws La
TorTES for test. by the Ameri
Luminous Products Ce., 320

practice, tney will each be
If the apparatus does not pass

sent by manofacturers are published on these

Inasmuch as
it is necessary that all goods to be

Apparatus ready for the market or a‘zeady on the market will be tested
Apparatus in process of devclopment will be tested at a charge of $2.00 per hour required to do the work.

brisa Ave., Ilu:
The busbar is
wire ot great

. e
low resistivitv. The sleeve is a handy
connectar which can be used for all
antenna work or wherever tight con-
HESioNS are NECessary.
AWARDED THE RADIO NEWS

LABORATORIES CERTIFICATE
OT MERIT NO. 1] 7

SOCKET

WAS

This ~o(‘kct

3 ,L
‘\\V ARDE D THE RADIQ NFAVE
LABORATORIES CERTIFICATE
OF MERIT NO. 1273,
ADAPTER
F :')n\"cd to the

This

Rapio
by the DPacent T ¢
Seventh Avenue, New York Ci x) It

is an efficient and well-made adapt
er, to ft any standard socket.

AWARDED TIE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1275.

“B" ELIMINATOR

. hy tn n (Ulluu on
47th Street, New York Cl\
s been tested and found to be

v when used in
an  ordinary 1
1as fairly pure output
no distortion or 1
I when it is used. Th
tor works on alternating cur-

elim

rent.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1143,
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INDUCTANCE BASE
This An\trmnen‘ was su
the Raplo NE
test, by Silve

W. Ju oL

stanti
lq ar L

ductance can he very
ged.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OrF MERIT NO. 1317.

RADIO FREQUEN“Y KIT

This radia "*cq ten
n;tz of tl

readi) vy plug-

su’ nitted to the Rum
rics for test, by the
Company, Provi-
may Le used in

a radio recriving
tu ned radio
d ag

€ circuit  where
frequency amplification
may also be used

ARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
O MERIT NO. 1137.

SOCKET

The “Cle- 1\1 Tone”
subniitted to the Ranie :
RATORIES for te:t by Ben]dmm T:
trical Mfg. Co., 847 . Jakl\\lel

1. It is fine in
al‘l’l adaptable for UV
an U

\\\ \RDY D THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERTY XO. 1296.

CRYSTAL DFTECTOR
The “Crystal Pyradite’
mitted to the Rapio : L
aEs  for test, by thc Pyradite
rateries, 224 Second Ave., Qt-

«a, Canada. It is an e
ble detector, having a ive
AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1295,

“PHENOLITE ' LAMINATED
BAKELITE

This bakeiite was submitted to
the Rapio w3 LAnoRaTORT
test by the National _Vuleanizec
Tibre Company, P. O. Drawer 920,
Wilmington, Delaware, - and  ap-

d to have
tion fac-
for radio

having been ot
dingly  low
to be weil

proved,
an  exo
tm' ang

A\\ ARDED THE RADIO NXEWS
TABORATORIES CERTIFICATE
OF MERIT NO.

CHOXE COIL

This dio-frequency choke
coil  was  submit to the Rapro
Niyws  LARORAT for test, by
Bremer-Tully  Mig.  Co, S.

ie LL['IK'ILI(
the tube was in cscif

AWARDED THE RADIO NEWS
LABOQRATORIE CERTIFICATE
OF MERIT NO. 1404,

NEUTRALIZING CONDENSEP

Tl ¢ “Mikro-Mike” conder
W bniitted to the Rapro N

by
Canal
sl
found effective

in neuat
AWARDED T

TABORATORIES

OF MERIT NO.

CRYSTAL bETECTOR
\i'to(l to
for

This detectar was sul

> LABORA
test, by the S. A, M, Rs
619 Securitics Bldg., On

Tt was found to Ue sensitive and
easy of adjustment.

AWARDED THE RADIO NEWS
LABORATORIKS CRERTIFICATE
OF MERIT NO. 1297.

AUDIO TRANSFORMER
This &
mitted 1t

transformer was sub-
News LaBora-

. by the Samson Elec-
d It is a well-
instrument for

RADIO NEWS
RTIFICATE

£ 117

T. \T’OI‘ ATORIES (
OF MERIT NO. 1289,
CRYSTAL

“Rival” Radio Crystal was

tted to the Rapio News Lap-

i

Ny 2

for test, by Mrs. P. F.
A

~tut‘am, N. X, Te
sitivity  and  very <l

AWARDED THE RADIO NEWS
L ’\BORAIORH\ CERTIFICATE
OF MERIT XNO. 1350,

BAKELITE BASEBOARD

The bakelite hazeboard shawn was
submitted to the Rapio NEws Lae-

oratorizs for test, by the Am
ncts Company. Broome and La-
fayette Streets, New York City, and

{ unique construe-
pure bake:

train. :
AWARDED TIIE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT .\'O 1134

NEUTRALIZING CONDENSER

At Il/V]’* ¢ "“’ﬂ‘lr was
u] to the Rapro Npws Las-

Samson
. The

A\WARDED THE
JABORATORIES CRRTIFICATE
OF MERIT NO. 1201

RHEOSTAT

This rheostat  was
the Rapro Ngws Lagow

test, by Dilot
Berry St., Broo
found have an even and unl
en range

-\\\',\RDFD THE RADIO X
LABORATORIES CERTIFICATE
OF MERIT NO. 1376.

TESTER
i Tube tester was suhuit-
Radln NEWS LABCRATOR-
sy the Morrison Radio

w ch ight 1 ube is

capable of s n

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
QF MERIT XNO. 1339

TRANSFORMER
This transformer was submitted

to the Ranio
{far test, Dby
Mig, Co., 2987
trait, Mich. It is 1
use with

mvnl for

su
\\\ -\Rl”‘l’) THE R
LABORATORIES CER
OJ AMERIT NO. 1286,

10 NEWS
PTFLCATE

CONDENSER AND LEAK
The Micamold Condenser Resistor
Unit was submitied to the Rapio

Nrws LaporaTories for test, by the
Micamold Radio Corp., 1087 Flush-
ing Ave., Brooklyn, N. Y. It is a
combination which was found ef-

1673

fective in biasing the grid of a de-
tector tube.

AN \RDTD THE RADIO NEWS
LABCRATORIES C(ERTIFICATE
OF AMERIT NO. 1350.

FLIXED CONDENSER
The M
was suln

Condenser
Rapio News

L’\B()R\TORH S CERTIFICATE
OF MERIT NO. 1335,

TUNING UNIT
This R.F. unit was submitted to
the Rapio News Lasorartorins for

test, by the National Co., Inc, 110

. ambrid; re, -~ Mass,
ent comprises  a o unit
cteristivs  suitable  for

having
high ¢f 3

AWARDED THE RADIO NI "l
LABORATORIIL \ CERTIFICA®
OF MERIT NO. 1261, 1262

RESISTANCE-AMPLIFIER KIT
This resist
submitted to

amplifier kit was
the Rapto News Las-

. by the M
I\nl""" &

amaie
Porter
This unit
h-frequency

andic
of eoupling re-
ndenser and grid

iier, const
coupling

sj
leak,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1242

RADIO-FREQUENCY COIL
Tllis radio-fre cy coil, “Cir-
coil,” was submitted to the Rapio

News Laporatories for test by
Nalte Mfg. Co., field Avc.,
Jersey Ci H an induct-
ance of design, and
funﬂ to cover the entire wave-len gth
rangt

\\\’\RDFDTH] RADIO NEWS
LABORATORIES CERTIFICATE
O MERTT NO. 1268.

GRID LEAK

The “Nounoise” variable grid leak
vias submitted to the Rapio NEws

B

T,\ U:.\.mn» for test. by Radio
Inc.. 25 W Broad-

ew York 1t s fouud
proximate  closely rated

e, and is well made

WARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1269.
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HIS Department is conducted for the benefit of our Radio Experimenters.

Conducted by Joseph Bernsley

publish only such matter as is of sufficient interest to all.

1. This Department cannot answer more than three questions for each correspondent. 1ese
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink.
3. Sketches, diagrams, etc., must be on separate sheets.

We shall be glad to answer here questions for the benefit of all, but we can

Please make these questions brief.

No attention paid to penciled matter,

This Department does not answer questions by mail free of charge.

4. Our Editors will be glad to answer any Jetter, at the rate of 25c for each question. If, however, questions entail considerable research work, intricate calcu-

tations, patent research, etc., a special charge will be made.

un

JOURNAL’S ONE-KNOB ONE-TUBE SET

(Q. 2172.C.) Because of limitations of space,
the description and diagrams of this set were post-
poned to this month; the descriptions of the New
Yo Journal’s One-Knob (fivestube) circuit and
lective Filter Tuner appea in this departs
of Rapio News for May. We quote the de-
anand  constructional  information on the

One-Knoh One-Tub ted by a schem-
atic diagram of this

“This set has proy to be one of the
most remarkable de of radio, and for

e of operation, maximuin strength of broadeast
sic as well as the reception of long distance
stations, it is hard to beat. The cost of a set of
this kind is relatively wall and it will give
results equal, if not superior, to many sets selling
for several hundred dollars. 1ts chief feature lies
in the fact that it has only oue control, which is
for wave-length only, the regeneration being fixed
at the best point.
“The two coils of
the Fig. Q.-2172C. both wound on the same
cardbaard tube, which is three inches in diameter.
The upper coil is called the primary and cons
of 20 turus of Nuo. 22 S.C.C. wire; and the
ondary, on the same cardboard tube, one-quarter
oi an inch away, consists of 50 twrns of the same
size wire. Make absolutely certain that  both
coils run in the same direction, otherwise the set
will not wo The only thing that is at all critical
ahout this set is the wi from the sccondary
coil to the rest of the circuit. I the set does
ot seem to work right at first, simply remove
wires where they are comnected to this second-
coil and reverse them. It is also highly ad-
ble not to wuse too ' hattery, be-

n

wire. shown at the left of

Vi

canse it will make the fub late too easily.
Separate “B’" batteries she he used if audio
frequency amp are added. Radio frc.|uenc.y
amplification will not work with a set of this
Kind. i
“No taps of any kind ed with
this set, the .0005-uf ver across
the sccondary enil giving 1 and
it will be found that the s tunes extremely

sharp, no trouble being experienced in bringing

ST O

ke i i MEEE 2 s

in long-rlistance stations while the locals are send-
ing. Of course. if you are located close to a
hroadeasting  station, you may not be ahle to
tune himi out; but gererally speaking, the other
ons may be hronght in through the locals
without the least trouble. .
“In order to make this, or any other ser, work
properly i nrial that the plans and specifica-
tions j s closely as possible. Do
not try to candenser in place of
the one shawn, e the set will probahly be a
failure if this is
“In order to overcome any hand-capacity effect
that may be present, it is advisable to glue a
picce of tinfoil on the inside of the panel in

Q. 2173-B.
Viewofthe
interior of
the Ultra-§
dyneL2re- §
ceiver. The
layout,
with its
fire bal-
ance helps
to make
this set
highly
cfhicient.

the place where the condenger is put. Make ab-
solntely® certain that none of this tinfoil touches
the metal of the condenser at any place. One
side of this is connected to the ground bhinding
. This will act 25 a shield and will positively

inate all capacity effects. vernier rheostat
may also be of ass ee with a critical detector
tube. Never place the variahle condenser inside
of the inductance coil. This is extreme=ly bad
practice.”’

PRIZE WINNING SET
2173) Mr. M. L. Newmann, Brooklyn, N. Y.,
asks as follows:

Q. 1. Dr. .. H. Hullinger of Clinton, Iowa, won
the Internati cast Test cup for 1926, for

receiving most ropean and other foreign sta-

( INSULATORS ~
NE——— N T ]
ANTENNA

_ GRID LEAK - 2 MEG.
AND CONDENSER-00025 MF

~

.0005 ME

c-l.*liﬂ__}___,/ 23 PLATE VERNIER
e

. SEC. 50 TURNS

PHONES

@ .001 TO .000I MF

FIXED CONDENSER

.—ﬂE':t"-
WATER PIPE

GROUND Q.2172-C

AN

"B” BATTERY
224w,

The Journal One-Knob One-Tube set.
with only one dial to tune.

An unusuallv efficient receiver employing l:egeneration.
Extraordinary results have been reported from this set.

T Y

Before we answer such questions, correspondents will be informed as to the price charge.

Mr. Bernsley answers radio questions from WRNY every Thursday at 8:15 P. M.,

tions during the recent International Broadcast Test
Week. Have you any information available rela-
tive to the circuit or type of receiver employed hy
Dr. Hullinger? Any bheipful information that you
t be able to give me would be greatly appreci-

1. The circuit employed by Dr. C. H. Hull-
inger of Clinton, Inwa, with which he won the In-

ternational Broadcast T Cup for 1926, is none
other than R. E. Lacaul famous L-2 Ultradyne,
in which is included his well known Modulation
System. The same circuit brought in European

siations consistently in 1925,
Because of the system employed, the tuning is

ly sharp and any station within range may
be received without interference from locals. The
tuning is extremely simple on aecount of the swmall
number of controls required; only the variable con-
densers have to be adjusted for tuning. These fea-
ke the Ultradyne the ideal re-
menters who want to receive distant

stations.

To give an idea of the sensitiveness of the Ul-
tradyne we may mention the fact that in New York
City. using only a coil three inches in diameter,
wound with 60 turns of No. 20 wire, instead of a
loop, broadcast stations in Chicago, Detroit, Cleve-
land, Cincinnati, Atlanta and even Cuba are heard
with good audibility practically every mnight. The
reception is accomplished on the detector alone, or
with one stage of audio-frequency amplification.
With two stages, a loud speaker may be operated
with gnod volume,

In order to help all others interested to assemble
this efficient type of Super-Heterodyne receiver, em-
badying the Ultradyne circuit, the following data
are given. No. 2173-A is the diagram of connections
of the complete receiver with two stages of audio-
frequency amplification, Jacks are shown, which al-
low the use of the detector alone, or with one or
two stages of audio-frequency amplification to op-
erate a loud speaker or to rcceive extremely weak
signals. By means of a duuble-circuit jack a loop
aerial may be substituted for the tuning circuit;
this is an interesting feature which allows instan-
tancous comparison of efficiency between an aerial
a‘md a loop, when receiving from a certain station;
for when the loop is plugged in all the connections
are changed automatically.

List of Ultradyne Parts

The following is a complete list of parts re-
quired for experimenters to construct a Model L.-2
Ultradyne Receiver:

One Cabinet, 7x30 inches, with Basc Board and

Panel;

Two Variable Condensers, .0005-4f.;

Two Vernier Dials;

One Tuning Coil;

One Oscillator Coil:

One Ultraformer, Type “A”;

Three Ultraformers, Type “B"’;

One Low-Loss 180° Coupler, witb Shield:

One Dial for coupler; '

Eight Vacuum Tube Sockets;

One Potentiometer;

Light Automatic Filament Adjusters;

Two Double-Circuit Jacks;

One Double-Circuit and One Single-Circuit Fila-

ment Control Jacks:

One Tilament Switch;

Two Audio-Frequency Transformers;
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Modulotor

0scillator

Wining dnagram of the Ultradvre L-2 receiver.

L-4 26 turns, L-5 36 turns, L-6 22 turns,

One Grid Lea
Seven Binding "Post
Two nlrx(.llt(‘ Bi dn

Dost Mounting S
L0003-uf., with

g5 pf.
xed i i and
Bus Bar Wire, No. 14 cuppu
assortment of serews and nuts.
ULTRAFORMERS
The radio.fvequency transformers used in the
Ultradyne rcceiver, are of a differs design £
those rerally cm;r!.x_\\d in such receivel They

are so constructed that they ‘nnplif\' at one wave-
length only. The bhand of frequencic mplifiesd by
these Ultrafor 15 just \\u]u ::'. th as

distortion of radio telephone s
nevertheless, -p enough in
neeessary seleetivity,  The
nected between the 171'10 ¢
the grid of the oscillator
feren* construction, the p
fixed cmul(nx«r“-:

& ] i
(o exactly

that the capa
ly 000751,
put cireanit wil b

ot operate as ef-

Wise
nt and the
ficiently as it should.

The Lasket-weav be replaced by
ular coils, using hes o diamerer
primary of the antenna coupler consists of 7
of No. 22 D.C.C. wire, ,.(l 1k ndary
turns Ok [!]E same ':|7C \\H’e
has a grid coil of 36 tl"n\ of \o 23
and plate coil has 22 turn

The sensitizer coupler has a roter coil o
and a stator coil of 26 turns, both No.
wire.

For exact uuwu ctional data of
and cetls, gee the 1 Want to Know™

will |

coils
hes 3%

can

D.C.C. wire

f 20 turns
26 S.5.C

the trunsfermers

columns ¢f the

Muay, 1926, issue of Rabro News in which all the
necessary details were publizhed. The ultraformers
ma\ be of the sume type as are employed in the L1

described in that articl

ASSEMBLING AND WIRING

The construction of a Super-Heterodyne re
is no more complicated than that of any other radio
receiver, and such sets as the U Itradyne are in fact
easy to construct, Any experimenter, even though
he bas but little experience with toels, may ‘)uml
an Ultradyne with good chances of success if the
instructions given hereatter are carefully follnwed,
and if apparatus of suitable lity 1s cmployed.

mcl

After procuring all the apparatus necessary for
the construction of the receiver, jt shonld be care-
fully examined to see if all is in proper condi

to be used. It is a good precaution, before fixing
the sockets, to make sure ( the screws acting
1als are tight.  The potentiometer shenld alsc

<un]\<"~
sard
a® shown in the 1)]11\'21'.; ion

tooked over before nipunting. The o
and the Ultraformers are mounted on the
and should be arranged
and diagrams.

\When connccting the variable condensers,
should he taken to connect the movable
negative tlmmnt lead, as shown In the w
m. This is hnpu:tml 1{ capacity effect
v of the operator is to be avoided when

In order to facilitate the wark it is advisa
wire lh(' J,.m(l and the base separately, and then
nect the various circuits after the p'nmi is
a,‘!ai"s! the edge of the base. It is ¢
the [-'.ncl and base by following
ing diag ram.

The wiring of the recel
carcfully and slowly, as v

care

shoulid be dor
'ts ds p<.n(l Iy

on the position of the wires in Hn 2
nection "ul\ ned under a serew or nat
made by bending the end of the wire or
with a pa round-nosed pliers, or
to lugs fastened under the serews an the instrun
The wire or bus bar should be bent at
ang
Note that the shield between the panel and feed-
back eoupler is connected to the negative lead of
the “A" battery.
When wiring the eighttube receiver, which is

Q. 2173-A

L-1 has 7 turns, L-2 36 turns, L-3 20 turns,
See text for other specifications.

with two sia
me should i
cting ti

of audia frequency a—n-
creful
the audio-fr
se togethe |
Hk_ 1’!\\
ig the ald 0- and rg
the conncetions from
the arid (e s on the
n order to ure higher

[rev'u( ey ampli n'
the secondary wi
saockets reasonalbly
etfic euey.

ANTENNAE

Almast any type of anlenna m bc employed
with an Uliradyne reeet d if the special
coupler show m Hc it used, no cxtra
control is nccessary ol the antenna
cireuit e ante be of the outdeor or in-
v type, and consi gle wire about 100
Tong, well insubail, and sapported as fur away
as passible from wi 1”~ trecs or structures. A good
mdgoor antenna n vusist of a wive stretehed
around the room abiout 6 10 12 in away from the
walis aud LCHH'” and '\|-m.m\ the corners of
the rou y mecans of ¢ l insulators. The end
of the wire is connceted o the receiver and censti-

tutes the lead-in.
Very good results way alsa be o ined by using
a leap or coil antenna wound on e If the

frame is construeted so that the s three feet
square, ei\J" turns of No, 18 wire or lamp cord
spaced one-hall inch apart and worted by strips
nf insulating 1 rial, are s sle (o cover the

1f H

is anly twe

broadcast wave-le h( ths,
5 alc1 \p‘.ced

<U1IAC v V
bie on the
cal when

is quite p
-U‘l} resviver, as th Cmmv]ttc
able and may be installed in an
le or be carried to camp durmng the sun

automo

ner,
Tuning

Turn the oscillator dial one dezxce at a time,
for each setting of this diwl twmn the tuning
aver the whole range slawly. If nething is
heard at vy sctting, oscillator dial one
mare degree and repeat the p,uuw with the “ni:zg
dial At Come po'nt one should hear a station, and
it v b ed that o s lu:- naise s heard

when the -mtuon nitling but no one speak-

1675

singing in the microphone. This indicates
the presence of a carrier wave, and will help in
tuning other stations when the same slight noise is
heard. All this tuning should Le done with the
potentiometer turned so that o whistles are heard.
If whistles are present, the pou-ntiun‘.r’.ter should e
turned toward the positive side until the whistles
stop, at which point the amplificr operates at its
maximum sensitiveness.

When tuning in distant stations, it may be neces-
sary to readjust the potentiometer shightly. This
should he done only after the station is heard faintly

ing or

hut clea cnough {0 increase the amplification.
When tuning in very weak signals from distant
stutions, the feed-back coupler should be turned

s“:\\) until a whistle is heard, and moved back
just Lelnw i A slight readjustment of the
two ¢n then brin signal to the
maximum When tuning in ancther sta-
11 ack coupler to zero (coils at

i the two condensers
above, then adjust the
as the station is tuned in.

When cperating the In il speaker with two stages
awlin: f1 (‘qucncy ampliication, a certain amount
ivises which may be present on account
- "thr umtm}u.ncu can be reduced by
ninge down the ;'uumu jeler,  When us-
vhone recelv it is only necessary to
tector ov one stage of audio-frequency

as expla

coupler as soon

VACUUM TUBES
Almast any kind of vacuum tube may be used in
receiver; ho rer, we would advise

~Xoor C301-A throughout.
1f o m"d the low.consumption tubes, such as the
199 may be employed throughout in
WDil or WDI2 tubes are also
Itheugh it is net absolutely nee
e to use two scparate “B’ batteries,
i for tie two stages of awlio-fre-
;muur'm, This will reduce noises con-
| also the tendency to feed-back which

i <ent in such amplibers. The same A"
batiery may he used for all the tubes, however, with-
out ex ing any trouble. The small UV199

p he used with adapters in the
Coin spe ets.
! ed, care should be

ta to councct the sock-
ets correctly, as tigu of the binding posts
is not the same as on <|nulu"l ones.

BATTERIES
If standard six-volt tubes are cmployed in the
Ultradyne rveceiver, a six-volt A" storage battery
should he employed as a filament current supply
The conueetion of this thl'.L'l')' to the receiver is
shown in the wiring am in which one may
notice’ that the sanie bin posts are l:\cd to con-
ttwo Jd lk!l - r 8 Ib to S(” " 2 ruce
1 avoid [hc use of too many binding posts.

1 ke

\\ lu...\\'(r possible, it is advisable to use about 45
Ve s Im tery en l radio-frequency tubes,
and ‘JJ \uf‘s on the audic equency tubes. No tap

is taken frr the detector as this is (wly necessary
¢hen a “‘soft tube’” or gas- content detector 15 em-
ploy The use of such a tube is not advisahle in
supe -'ne‘c'ud\ne receivers, as it requires critical
adjustment of the filament and plate current and
1 ot improve the results in such sensitive re-
ceiving sets. If greater volume is wanted, the *B”
baitery voltage on the aundio-frequency amplifier
may be increased lo 100 or 120 volis , provided the
“C' battery is increased {from 444 ta ﬂ'uont 9 \rJltc
The battery need only be a small
liat tery, of a type now obtainable on the
use in audio-frequency amplifiers. It is advisable

& ///
// 7>

o
C 2

4 //

A" Battery

Method of conunecting batteries to the Ultradyne L-2 receiver.

detect a possible short circuit in the receiver,

A special test lamp is used to
and prevent burning out tubes.



RADIATICN AMMETER MODULATION

0-3 AMBS, D.PDT. SW. Q{N——L———L TRANS. -

TO STORAGE BATT.
VOLTAGE  USUALLY

P O L1

DT POWER | RHEO. 6-12 DEFPENDENT
. ON SENSITIVITY OF
001 ME l MICROPHONE,
~-A + HIGH T~ +C -{)Z
Q.2174-A * voLTAGE a-ab v

A low power transmitter, which changes from phone to continuous wave transmission, by a
throw switch. The very efficient Heising system of modulation is employed.

to connect a 1.0-uf. fAixed conden hut the ing have a T-inch slot cut

“B7 bat through that the amount of inductance desired
If low-v wity he varied at will by means of a small

are used, 1 One Variable Condenser, .00l-uf., p rably

in a car; J large:s
filament battery, Tn
Nou. 6 dry cells are

ced transmitting type;
st of these mhc:., < Onc  Radiation Ammeter. prefer:
ry, counected in series coupled type, and having a scale re

bly Thermo-
from 0 to

amperes;
1. the proper Two Fixed Condensers, .004- and .002-4f., trans-
sheuld  be mitting type;

the “A”

to Lmlu
This is some
\'nugh it ma
who may have s
A 20-WATT RADIO PHO"I:, TRANSMITTER
(’1/4) J. 8. Anderson, t Lake City,
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One Milliammeter (0-100 scale for 5-watt tubes,
0-300 if larger tubes are to be employed, such as
the Delorest “H" tubes, Telefunken 20-watt, or
American $0-watt type); X

Two Honeycomb Coils, 360-4urn, which comprise
the inductances L-.3 and L-4; or 250 turns of
No. 26 or 28 D.C.C ¢ wound on a one-inch tube,
approxinately 6 inches long;

One Microphone and one Transmitting Key;

Four Tubes, S-watt or the new 7 1/Z-watt type.

ADVICE ON OPERATION

Tor best results it is adwnmle that either a motor
generator he used to e voltages for
> lub(w, g BY ¢ > is not con-
. Itis anL]y possible to 1 either chemi-
cal or “Kenotron” rectified A.C., but then za elab
orate filter system is required; and the results ob-
tained ecither on phone or C.AW. would be incon-
sistent and experimenting  would be re-
quired to obtain pericet modulation.
The antenna system may be either of the in-
ver e “cagc acrial’” type, not ¢
feet in lcugth and a lead-in of 350 fect.
counterpoise or gr mnd may be used. Best results
on p!mnc trar ion will be obta when the
er is operated on a wavelength of ap-
proximately 195 meters, althcugh the transmitter
may be adjusterl to opcmte to as Jow as 40 meters
for CW transmission, as the circuit shown is very
flexible. The wave-length of the tter may be
changed by means of the . wi. variable con-
nscr shiown connected in series with the ground,

Z

o

ted

(.\

or by changing the grid and filament taps. (the
greater the amount of inductance these
two the higher the wave.length a* or by

ethods. It is suggested for finer adjustment

both

I
|

r.Xen
RLSISTANCE

like constructional details and
cireuit um“'um uf an ient Iow-power (about 20-
watt) 1 . ter, whiclt ineo 3
ates the ulati
some <o
hione trans:
The Circuit <

g

13 G € t Q. 2175-4A
aun \hc/l as 0s-
two tube

itovs, the ot
5 wlulators.
the construction of this One Tra
center

Coils especially designed for th

ing Grid Le 000 ohms, with
W chms (L0000 ohms with center
if lavger tubes than the 5-watt
oyed) ;

Double-throw  Switeh;

fat;

alation Trapsiormer;

10-0him;

wound on a
of No. 12 or

Q.2174-8

VEANIER
COnD.

RAEO.

Complete wiring diagram of the Federal 61 receiver. The.number of turns on the antenna coil
are indicated on the diagram.

RHEO.

A receiver designed especially for quality reproduction,

+& 30

ing true values to the harmonics.
Is circuit may be purchased.

+8 a5

rhéostat

should be  of
type, and cupal
1/4 amper ¥

s, and some on 12,
do not allow the
or glow to *
good deal
ht red glow would

1 ju
p'latcs of the

be normal.
FEDERAL TYPE 61 RECEIVER

I have a Federal type 61 recciver w
_xlc irous of overhauling.  Can you furn
th a t this re-
connee-
ed replac-

y check
are broken

agram you shown
gret that we cannot fu
data, such as coil spec
iber of
ve taps r
No other information on this recciver

PFANSTIEHL OVERTONE RECEIVER

(2173)  Mr. L. N. Branuon, Moutreal, Canada,
asks:

Q. 1. Sume time ago I purchased a Pfanstiehl
Overtone Receiver, but lately sc ing has hap-
pered to it as it does not function properly. It
18 approximately two v d I think that
a little overhauling and some minor adjustments
made will put it in proper shape again,  Can you
furnish me with any data and with the circuit
diagram of this receiver?

A 1. The circuit diagram of the Pf;m ticht
Overtone Receiver is wn in Fig. 2175 ich
of the efficiency of 1t receiver | due to its
scientific construction, i.e., Iay-out, design of parts,
ete. We therefore doubt if anything has radi-
cally gone wrong with your receiver. Perhaps
lht‘!'e are some 10050 connections or some l’”itr‘d'
ment has become defective. Compare the wiring
of your receiver with the diagram shown, and

(Continued on page 1697)

> i1y




Radio News for June, 1920 1677

“T've just had a lesson in radio
economy, and, believe me,
it’s illuminating”

“I WENT into my radio dealer’s this noon for a couple of On 1 to3 tubes—Use Eveready No. 772.
Eveready ‘B’ Batteries and said, “Tom, give me a pair of On 4 or more tubes—Use the Heavy Duty “B” Bat-
]:veready 45-volt “B” Batteries No. 772%s. teries, either No. 770, or the even longer-lived Ever-
“ “How many tubes in your set, Jim?’ he asked. cady Layerbilt No. 486.
“‘Five,” I answered. On all but single tube sets—-Use a “C” battery.
“ “Then what you want is a pair of Evercady Layerbilt When following these rules, the No. 772, on 1 to 3 tube
No. 486%.’ sets, will last for a year or more; and the Heavy Duties, on
““Why ?* T asked. sets of 4+ or more tubes, for eight months or longer.
‘“ ‘Because the Eveready 772's are meant for sets having We have prepared a new booklet, “Choosing and Using

one to three tubes. With average use of the set, and used  the Right Radio Batteries,” which we will be glad to send
with a “C” battery®, they should last a vear or longer. But  you upon request. "This booklet also tells about the proper

on a five-tube set, with average use and with a “C” battery,  battery equipment for use with the new power tubes.
they will only last about four months. ;,}Of_l:. A 1«3 lbattu o :adtI) increases the
. ) . ife of your " hatt and gives a quality
Anyone with a fOUI‘ or ﬁve tube set of reception un/‘n ainable without it. Radio
ShOUld bUy a pEll.r Of Evercudv sels v easily be b e} by any competent
- radin service man (o the use of a “C"”

Layerbilts No. 486. Used with a
“C” battery they should last eight
months or longer.’

““Yes, but the 772’s cost only
$3.75 each,’ 1 said, ‘and the Layer-
bilt $5.50. There’s some difference.’

““Well, figure it out for yourself,’ i
Tuesday night means Eveready Hour

. “ ’
said Tom. “Fwo sets of 772's should R e eneead” Time,
]a§t you about eight months, and ’ through the following stations:
will cost you $15. One set of Ever- vesnrfom Porke  tRe S cheit
eady Layerbilts should last about . wyar—Providcice  wear-Cleveland

Boston ww 1-Detroit

eight months, and will cost you R d. B tt : wrac-Worcester woN-Chicago

rn wri-Philadel phia \\uc—Duumpmt
cight o o adio Batteries | i ik
The SImple rules for this satis- ..they last longer weae=Piitshurgh t. Paul

: xsD-St. Louis
faction and economy are:

T-No. 486,
i LB o6r mare
tubes. §5.50,

Battery.

Manufactured and guaranteed by
Natroxvar CarBon ConMPANY, Inc.

New York San Francisco
Canadian Naticnal Carbon Co., Limited
Toronte, Ontario

Riaur=Lrer-
cady Dry Cell
Ttodin““A* Byt~
tery, 12 volls.
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THE

METALLIZED

RESISTOR
?

4

METAL long has been recognized
as the best of electrical conduc-
tors. The metallized resistor gives

conductive resistance and abso-
lutely silent operation. |

Whylenteredthe
RESISTOR

Business

In concentrating upon the
reduction of losses in coils
and condensers, too little
attention has been given
to the development of an
equally vital factor—effi-
cient resistors.

Resistance is, at once,
radio’s greatest enemy and
best servant. It is the bal-
ance wheel. It is used to
control power houses, ra-
diostations and even radio
receivers, We have studied
the shortcomings of mod-
ern fixed resistorsand now
offer the result of much
tesearch and experiments
work—the LyNcH MeTaL-
L1zep ResisToRr.

Arthur H. Lynch

FIXED RESISTOR

Ootoni Supd,

INC.
NIW YORK N.Y

L

PRICES:—

.25 to 10 Megohms .50
above .01 to .24 75
.001 to .01 ¢ §1.00

The Lyncu MetaLLizep Fxep RestsTor
comprises a concentrated coating of
metal one-thousandth of an inch thick
upon a glass core and sealed within a
glass tube. Each Resistor is warranted
noiseless, impervious to moisture, and
of permanent resistance value.

The LYNCH label is your guarantee of
accuracy, dependability and satisfaction.
If your dealer cannot supply you, order
direct and we will ship postpaid.

ARTHUR H. LYNCH, Inc.

Manufacturers of Radio Devices
Fisk Bldg., Broadway & 57th Street
New York, N.Y.

DEALERS—write us!

%ﬁmmmmmmm !

- The Course of Waves
Through Space
(Continned from page 1628)

angle of say 30 degrees irom the vertical,
in a backward-slanting plane. Then (with
the assumption that you can pass through
anything, whether earth, water, air or
vacuum) you dart in a forward direction,
your body still preserving the same inclina-
tion.

THE SWARM OF “IONS”

Technically, you would be called a ‘“ver-
tically-polarized wave,” as your polarization
is presumed to be from head to foot.
In other words, when your head is positive,
your feet will be negative, and vice versa.
This change in the polarity will take place in
accordance with your frequency, which is
500 kilocycles; in other words, your polarity
will have 500.000 complete reversals from
positive to negative, at each end, and back
again, in each second.

Then, while you are steadily travelling up-
ward, you will turn slightly, if not consider-
ably, in your plane of flight, according to
the conditions whichi’ you encounter. You
will not change your direction of movement,
hut instcad of appearing to move up a steep
incline with your body at right angles to
your course, your body will acquire a tilt to

one side.  (This phenomenon is being in-
vestigated by Alexanderson and Pickard.
Its cause has heen attributed by Nichols
and  Schelleng to the magnetism of the
earth.)

Presuming that you started on your flight
during the daylight hours, you will encounter
an “ionized layer,” surrounding the ecarth at
a height of about two hundred miles. In
the daytime (according to Taylor and Hul-
burt) ionization is present at approximately
this distance above the surface of the carth:
while at night it lifts to a height of some-
thing like five hundred miles. This is due
to the “de-ionization,” or recombination of
the components of the atoms in the rarefied
upper atmosphere after the sun has ceased
to send its rays upon them. This ionized
stratum, whose existence in the upper air is

a highly probable theory, must not be
thought of as having a sharply-defined
houndary. Rather, it begins gradually and

its ionization constantly increases.
BACK TO EARTH AGAIN

As you arrive at this region of appreciable
and increasing ionization, the topmost part
of you (which may or may not be your head,
becausc of your rotation, due to the magne-
tism of the earth), will constantly gain in
spced over your lowest portion, because of
the diminishing density of the air, and the
constant increase in the number of ions
(electrical particles) which are less resist-
ant to progress.

When the top or side of anything moves
faster than the opposite side, it must swerve
from its course. (The best known example,
perhaps, is a base ball “curve”). This is ex-
actly what happens when the reader in his
imaginary course, or the wave-front which he
represents, reaches the ionized layer. Due to
this gradual deviation he will eventually
return to earth, and while doing so, will
continue the rotation caused by terrestrial
magnetism.  (This refractive property of
an ionized layer was first suggested by
Eccles, and later mathematically calculated
by Larmor, both distinguished English scien-
tists.)

So far we have considered only the case
of a pure polarized wave, that is, one oscil-
lating, or changing its polarity, in a single
plane. A common radio wave oscillates in
everv conceivable direction; being analogous
to a compound person, if such could exist,
having bodies crossed and protruding like

Pz
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BRING IN EUROPE

on a

Victoreen Super

The Heart of the Circuit
4, No. 170 R.F. Transformers @

1, No. 150 Coupling Unit @

You can secure these and all other parts
necessary from your dealer.

Victoreen Air Core Transformers are more
than matched-——they are actually tuned to
guaranteed precision of 1/3 of 1.

Ask your dealer for a free folder on hook-up
of Victoreen “Super” or writz directly to us.
This folder answers all questions about the
Victoreen.

THE GEORGE W. WALKER CO,,
6512 Carnegie Ave,, - Cleveland, Ohio.
Branches in principal cities.

WRITT,
NRITTEN
GUARANTEE

ADD "
BaTTey Battery Prices

SMASHED:! |

To Consumers Only
Heve is areal battery quality,
2 guarqntced to you at prices
¥ thatwill astound the entire bat-

tery-buying public. Order Di-
{ rect From Factory. Put the
| Dealer’s Profit in your own pock-

et. You actually save much more
than half, and so that you can be
convinced of true quality and perform-
ance, we give n Written 2- Year Guaran-
tce. Here is your protection! No need to
take a chance. Our battery is right—and
the price i lowest ever made. Convince
yourself. Read the prices!

Auto Bnuorlgs Radio Batteries
6Voit,11 Plate,  $8.50 6Volt, 100 Amp. $8.50
6Voit,13 Llste, $1(.25 6Volt,120 Amp.§((,25

12Volt, 7 Plate;. §] 75 6Velt.190 AmpI Q'35

Buy Direct~Send No Money
We ask no doposit. Simply aend name and ad-
dressand style wanted, Dattery will he shipped
e day W recetve your order Express C. 0D
subjeet 2o your examination
on arcival, Our carani o

battery.
We allow 5% discoun
for cash in full with or-
der. You canpot loge!
Send vour order today
—NOW!

ARROW BATTERY CO.
Dept.6 . 1215 So.
Wabasn Ave.,Chicago

NEWEST b
7,

1926 EDITION
Shows the latest circuits, the newast develop- A
ments in radio at startlingly low prices. Get /'oox
the parts you want here and save money. 4‘ Ra. d
&

The hest in parls. ki ets and supplies, 40/0

Orders flled same day received. Write Yainn
for Iree copy XOW; also please send names of one or more
radio f:ns.

BARAWIK CO., 102-145 So. Canal St.. Chicago, U. S. A.

P

Insure your copy reaching you each
month. Subscribe to RADIO NEWS
—$2.50 a year, Experimenter Pub-
g§hing Co., 53 Park Place, New York

1ty.
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BUILD YOUR OWN RADIO SET!

THIS VALUABLE
68-PAGE

FREE

NEW 1926 SPRING CATALOGUE
No. 16 JUST OUT
68 Pages—600 lllustrations

Buy from Radlog

THE NEW RASCO
CATALOG No. 16

Confains the Fnllomno Hookups.

¢ oldest established, exclusive radio
180 m the country. Qur motto is
nt.”  All orders are
ick, p "ompt, courteous ser

arts and ﬁndmgs

wlio house in the country,

“RASCO HAS (T”

If you are i
that nthe
to carry.
find them the
ribhon and leh_‘hone

than any othe

These impor-
d cleariy, all
vilues ha Just. to
n i IA\\ of U\L‘ \'mum Tu'm cw

-zdio parts
not hother
d vou will
v to copper
well as thou-

of certain s
I order he

mey am |»I\ﬂ:r

andin aphragms, a

If you will paste this coupon or a |
post card and mail today, we |
will be pleased to send you our |

1(:1‘(‘( Clrr'vlh

This catalog fs evammad full of small
parts and rudio £
sands of them.
much  useful
heretn.

fnfrvmation  contained e
S

|
RADIO SPECIALTY CO. |
98 Park Place

new Catalog at once.

New York City =2

CONTAINS
6-PAGE LOGBOOK OF ALL
U. S. BROADCAST STATIONS

RADIO
EXPERIMENTERS,
SEND FOR THIS

FREE BOOK
TODAY

s Oldest Mall Order House

sands of other small radio findings. Just to mention
ks, plugs, every
sliders, wash-
ls, cap nuts,
5 nces, name
posts, parts, metal
g posis, all tvpes, switch
< washcrs, carhon grains,
inters, insulated tubing,
cf‘nnegtors bus har wire,

WE CARRY ’I‘Hh LARGPST VARIETY OF
SMALL RADIO PARTS IN THE WORLD.

RADIO SPECIALTY CO., R. N.-6-26 l
90 Park Place. New York
Ve n vy send e, withent charge or oblization, vour NEW

TALOG fa. 16,

(Write on margin if you destre),

Name

Street



PERFECT VARIABLE NESISTOR
for B-Eliminators

HEN you build your

B-battery eliminator
follow the recommendations
of leading radio engineers
by using the Bradleyohm
for your variable voltage
control. Several Bradley-
ohms can be used to advan-
tage in every B-eliminator,
whether factory-built or
homemade, to obtain several
steps of voltage for detector,
radio frequency and audio-
frequency circuits.

The Bradleyohm with its
scientifically-treated discs
provides a marvelous range
of control without steps or
jumps. The turning of the
small bakelite knob gives you
instant control over a wide
range.

Pe sure to investigate the ad-
vantages of the Bradleyohm
and other Allen-Bradley
radio devices for your B-
eliminator.

Allen-Bradley Co.,
287 Greenfield Ave., Milwaukee, Wis.

Please send me your latest literature
on the Bradleyohm and other Allen-
Bradley radio devices.

Name..... . resherertsateenese

the points of a star, only of infinite number.
With the aid of your imagination, put this
in turn through the path outlined above.
No mention has been made of a horizontal
polarized wave: but, to make brief the anal-
ogy for this, imagine that instead of stand-
ing almost erect, you are lying on one side
and going through a similar trajectory.

WHY SHORT WAVES “SKIP” ZONES
OF SILENCE

It is also the belicf of Taylor and Hul-
burt that, after a wave has returned to earth,
it can be and is refracted by the carth back
to the ionized layer: from this again to the
earth, and the process is repeated until the
wave has been entirely absorbed. Further-
more, that the shorter waves, of 50 meters
and less, are emitted at a much lower angle
from the ground than the longer waves;
which explains why zones of zero reception
are absent, when using the broadcast band
of wave—lcn;,th:., while they are so apparent
with the shorter waves. This is because
the wave leaving the transmitter and fol-
lowing the ground, either partially or com-
pletely, fills in the distance between the trans-
mitter and the point where the wave re-
flccted from the sky again touches carth.
This is supposed to be the case with waves
of 100 meters and longer: but below this
wave-length, due to the lesser angle of radia-
tion by the transmitter, the waves may only
return hundreds of 'm]cs from where they
were originally emanated (Iig. 1.) Con-
sequently, as the greater portion of the
wave is absorbed within a hundred miles, or
less, from its source, it is quite evident how
certain areas may receive from it not the
least amount of energy, if the Taylor-Hul-
burt hypothesis is true.

“The Noise Hounds
(Continued from page 1627)

there until the noise started. Then he dis-
connected the Williams lights, and the noise
stopped. He did this at intervals of two
minutes, for a half hour. The proof was
conclusive. But why had the pad remained
inarticulate the day before? And why did
it take the pad half an hour after being
turned on, to commernce to oscillate?

The next day the radio men made a round
of all the districts where a similar noise
hid been heard. In every case they located
an electric pad in the neighborhood. This
proved that the trouble was not in the Wil-
Liams wiring, but in a/l electric pads of this
type.

THE ALIBI DISPROVED

That night the electricians experimented

in the shop with the old electric pad, and
here is the final answer to all our questions.
The pgul oscillated on!y when used in medinm
or low heat—not in high. You see: for ulC
first lnlE hour the mrl was used, it was “on
full,” then as it got warmed up it had been
turned to “medium” for the night; and ihe
noise began! The day we had done our
“watchinl waiting,” of course the pad had
remained in high'!

But now that we had found the trouble—
what was the remedy? You can’t ask a
sick man to stop using his electric pad!
Well, it was up to the “noise hounds” who
were electricians to invent a “silencer”’—and
they did!

It was attached to the Williams pad, and

now, thank heavens, we can enjoy our

radios in peace-—or at least as much peace
as the regenerative sets will allow us!

AUTHOR’S NOTE: A 2-uf. condenser,
when placed across the 110-volt A.C. line,
was found to be most effective in eliminating
the disturbance caused by the thermostats
used in most electric pads.
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Unfailing “B”’ Power

GUARANTEED
TWO YEARS

Stops all worry about “B”
Battery supply. Makes your
set work better and more pow-
erful—100 Volts and more.
Clean, compact unit.

WRITE TODAY FOR OUR
BIG CIRCULAR “R”
BRANT BATTERY CO.
1622 W. 16th St., Los Angeles, Cal.

For the

Season 1926-27

At a price
for the home
of moderate means

GOLD-MEDAL

RECEIVERS
CONSOLES
“B” ELIMINATORS

Distributors, Agents and Dealers
Write for Territory.
COLD MEDAL RADIO CORPORATION
1038'% Longwood Ave., New York, N. Y.
-

Awno WALL O0ucyg l

SOCKET JACK
For Radio House Wiring

More homes, apartmients and hotels are being
wired with \.\\h‘y Wall Socket Jacks—a deci

avement in lio  convenience outlets.
ily wired, in ser or paralle!, and substant-
y construeted. Mounts in smallest size outlet

Send for IHlustrated Literature On Hookup
PRICE EACH, $1.00
At all good radio dedlers
YAXLEY MANUFACTURING CO.

Dept. N,
217 N. Desplaines St. : : Chicago, Il

You can be quickly cured if you

STAMMER

Send 10 cents for 288-page hock on Smmmerm"
and Stuttering, “Its Cause and Cure.’” 1t _tell
how X cured myself after stammering 20 yrs. B, N
Bogue, 6955 Boque Bidg., (147 N. I, St,
Indianapolis,
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BURIED
TREASURE

can still be found In

CHEMISTRY

00od Chemists Command High Salaries

and you can make yourself [What Some of Our
independent for life by un- |Students Say of This

Course:

earthing One Of Chemistry’s 1 have not written since 1 received Lh.u big

set. I can sti ¢ thut it far oxceeded my

hd anticipations, I have been studying with

et undiscovered secrets sour school 1 have been appeinted chemist for

b4 the Scranton Coal Co. testing all the coal and

ash by proximate analysis. Tie lessons are

ng me wenderfully, and the interesting
way in whiech they are written makes me walt
vatiently for each lesson.—AMORLAIS COUZ-

Do you remember how the tales of pirate gold used to fire

your imagination and make you want to sail the uncharted NS,
seas in search of treasure and adventure? And then you I wish to express my appreclation of sour
H T y 81 q to 1 ey
would regret that such things were no longer done. But that | Hiowbt fePiy 1o Wy WHer dieele Co ¥ -
1s a mistake, They are done—today and everyday—not on tend to start the student enzineering course at
d 't island . . B the works, This is somewhat along electrical
esert 1slands, but in the chemical laboratories throughout lines, but the fact that I had a recommenda-
I . 1 H : tion from arellable school no doubt had co!
your own C,"““!r}“ QU!CI])’, system:mcally, the chemist works. siderable Influence jn helping me to secure the
His work is dithcult, but more adventurous than the blood- job.—H. VAN RENTHUYSEN.
y

curdling deeds of the Spanish Main. Instead of mceting an | o0 far T've boen morq than Dleased with
early and violent death on some forgotten shore, he gathers %‘J{&é’g”\,‘,‘é’"” graduate this year.—J. M.
wealth and honor through his invaluable contributions to hu- | ° I ﬁ:d your course excellent and your instruc-
manity, Alfred Nobel, the Swedish chemist who invented | tton, truthrully, the clearest and best assen-
dynamite, made so many millions that the income alone from grlf(;dIg\‘(]:ms‘.tc':nlci\etlr-”“I}f\“\)fll‘“s“d.] KEL I’fx‘”w i
his bequests provides five $40,000 prizes every year for the From the time I was hoving Chemistry it
advancement of science and peace. C. M. Hall, the chemist [ as neser been thus explained to me as { is
. - . . . - now, am re nmending you olghly 0 L3
who discovered how to manufacture aluminum made millions friends, and urging ther to hecame miembers
through this discovery. F. G. Cottrell, who devised a valu- | Jyyije 20 orsanization —CHARLES BEN-
aE)le process for recovering the waste from flue gases, James 1 shall always recommend your school te my
Gayley, who showed how to save enormous losses in steel friends and ‘“‘IL“""{[LI‘,"“‘;IL‘?“' siniple your les-
" > sons are.—C. J. AMDAHL.
manufacture, L. H. Baekeland, who invented Bakelite—these T 4oy ‘mora. than pieaden. Yo dik eight n
are only a few of th - 1 am going to get somewhere
thr lyl H 1 . € m.en to whom fortunes have corme with this course, I am so glad that I found
rough their chemical achievements, you.—A. A, CAMERON.
your lessons constantly ag I find it
* | thary most text Dbooks I can
ow Is the Time to | im0k

Thanking you for your lessons, which I find
P not e¢nly clear and concise, bul wonderfully

St d ( :h t interesting. I am—ROLT. H. TRAYLOR.
u y emls ry I recelved employment in the Consolidated
Gas. Co. I appreciate very mueh the goord

ico of the school when a recommendation
asked for.—IJOE, DECKER.

T. O’CONOR SLOANE,
A.B., AM., LL.D., Pa.D.
Noted Instruetor, Leeturer anid Au.
thor,  Formerls Treasurer Ameri-
jcan Chemical Society and a nrie.
tieal chemist with many well known
achiievements to his eredit
only has Dr. Sloane tausht che
try for years but he was mans
engaged In commercial
stry work,

Nn? only are there boundless opportunities for amassing
wed b in Chemistry, but the profession sffords congenial
emplay.nent at good salaries to hundreds of thousands whe
erely follow out its present applications. These appli-
cations are {nnumerable, louchlug intimately every business and every product in the world. 'The work of the V4
chemist can hardly bu‘called work at all. It Is the keenest and most enjoyable kind of pleasure. The days /

in a chemical labo vy aro filled with theillin  delightful experimentaticn, with the allurleg
that moy spell Fortune always at hand to spur your enthusiasm.

You Can Learn at Home /

To qualify for thls remarkable calling requires claborate specialized training. Formerly it was

necessary to attend a university for several years to acquire that training, but thanks to our

hig perfected and thorough system of instruetion, you can now sty at home. keep your /CHEMICA
positien, and let us educate you In Chemlstry during your spare time. Even with oniy commen / L
schoollng you can take our course und equip yourse!f for immediate practical work In a chemical INSTITUTE

prospect of a discov

laborat Dr. Sloane gives every one of his students the sam 5
. S 3 g S ame careful, personal super- O
v n that made him celebrated throughout his long career as a ct)]lleno professor.,  Your OF NEW YORK
uetion from the sery berinning is made Interesting and practical, and we supply you Home Extension

h apparatug and chemicals for performing the fascinaling aneiyses & ivisi
ith ar g as 8 s and experimental Division 8
work that p such n large part In our method of teaching, and you are awarded the / 66-R—West Broadway

Experimental Equipment Institute’s official diploma after you have satisfactorily completed the course. Now York Gjon
Furnished to Every Student EasY Monthly Payments / Please send me at once,
You can

You don’t havo to have even the small price of the course to start. without any obllgation on my
Wo glvo to every student without additional charge this DAY for It ‘in small monthly amounts—so small that you won't feel them. (Jern, your free Tioak “*Opportun-
chemical equipment, Ireluding f nine pleces of ra- Lhe cost of cur course s very low, and fncludes everything, cven the (tes for Chemists,”” and full par-
tory apparatus and supplies, and forty different chemicals Chemistry outfit—there are no extras to buy with our course. Our plan ticulars about the Experimental Fquin-
and reagents. These comprise the apparatas and chemienle ©Of monthly payments olaces a chemical education within the reach of ment, given to every student. Also please
used for the experimental work of the course. The ftied evervane. Write ug and let us explain our plan in full—pgive us the / tell me about your plan of payment and
r tunity of showing ynu how you can qualify for a hig trained / cour speefal R0 day offer.
hrical position wi hout even glving up your present employment

heavy wooden hox serves not only as a case for the ontiit
but also as a useful laboratory accessory for performing

countless experiments. Special 30 Day Offer /
BPesides furnishing the student with his  Expers 4 /
Equipment, we ure making an additional special oﬁ'er'nr’[‘()r:-ul NAME .ooooveneen Tt TrrTTrarranneseses

CHEMICAL INSTITUTE ghigﬁfﬁé_‘”‘ elte iocmg Tor Tull Latosmation e oot
OF NEW YORK, Inc. rikht now

itics for Chemists.”” Send the coupe
e it Is fresh in vonr mind, Or jx:sf“ / ADDRESS ..
write your name end a2ddress on a postal and mal)
HOME EXTENSION DFVISION § it to vs. But whatever you do. act today before /
thiz offer is withdrawn,
66-R—WEST BROADWAY NEW YORK CITY DON'T WAIT—MAIL COUPON NOW! L CITY . et STATE............

R. N.-June, '26
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o o Audio
~ Freauency-amplifier
Oo rlC E Transformers
! ; ] . (C01111'?1110§ ff'loml page 1663)

s

T ity

a baritone like a basso. The effect is often
the same as would be obtained by putting
one’s head into a large empty wooden barrel

and singing.
It will be seen, on glancing at such a

M characteristic curve as that shown in Fig.
a 10 al .e S 3, that the amplification of the tones of lower

frequency s often very small, compared

[ with that of the higher tones. Without
For greatest range and selectivity ronbidering she hiske s ibre rodaced by
the over-accentuation of the harmonics and
]_ Easier to drill and machine. overtones of these low notes, there is another
. effect which will be found of considerable
2 Better COIOI‘, lastmg lustre, importance. This may be illustrated by the
3 L f Iphur— di 1 . example of a piano being played by an artist
ower Iree sulphur—no aiscoloration. who has a strong right hand and a very weak
1 H 3y f— : left one. This effect, perhaps, is not quite
4 ngher softemng point—no warping. as important as the other; but when these
. : : varicus modifications have been made by a
Goofl"‘:h V. T. SOCket‘? Spaghettt Tubtng transformer of unequal amplification, the
Radiophone Ear Cushions Battery Mats reproduction is likely to sound like almost
Hard Rubber Tubes for Coils anything but the original sounds which went
. into the microphone at the transmitter of the
The B. F. Goodrich Rubber Company broadcast station.
Established 1870 Akron, Ohio Y

- A Remarkable Loud
Speaker
(Continned from page 1643)

A

it w8

' 4 o '
. Low brought out admirably in this one; and the
. L amplitude remains almost constant for the
y 0SS POSTPAID frequency range employed in broadcasting,

up to about 9,000 vibrations per second.

P

Fig. 5 diagrams the mcthod of connecting
the phones or loud - speaker, as preferred,
with a receiving set. A special battery for

Separates pperating the loud speaker, as stated befo_re,

- Crowded ;stlﬁr:(cwtcﬂtccg;;:;);,tas the “B"” hattcry supplies

We are convinced that this new and im-
wave lengths portant invention of Mr. Reisz will win many
. new friends for radio broadcasting, because,
cuts Out independently of its other advantages for the
listener, it makes possible reproduction of
.bOthersome the artistic qualitics of inusic and speech
much superior in technique to what has been

lnterference commonly obtainable bciore.

- z ’
from aerial J§ ane i

Forecasts Forest Fires
(Continied from page 1645) .

Mfrs. Famous 1,500 Mi. Steinite I-
Tube Set. $6; Long Distance Crystal

$6; Steinite Crystal  50c— | ~ i N ted in a q o e . b oal®
Three for EEARLE cessive convection), against the minimum

st . coni -
Steinite 5-Tube Price $1.00 Post-Paid. Money Back relative humidity for the day. Evidently
Set 52975 Guarantee . : we are correct in assuming that for the nor-

Preo Desoriptive Literature on Re- stel_nlfe Laboratories ' mal summer day the static intensity is pro-

quest. 127 Radio Bldg. ATCHISN,KANS. WL PNY 38 | portional to the relative humidity, which is
: : not in apparent accord with the annual rela-
= — | tion.” This apparent anomaly is then
explained in the light of the theory of the
physics of the air.

™\
“ ” '
. “The study of static as an indicator of
“IMP”’ Pilot FLAT Plug fire weather,” declares Mr. Simson by way
= of summary, “is too much in its infancy to
e

r

draw any definite conclusions, other than
that a relation appears to exist between
static and relative humidity. Also, the area
of territory which may be covered by a
single forecast station is not kmown. It is
believed that further investigation is war-
ranted and sufficient instruments should be
obtained to record graphically static intens-
ity and atmospheric current density in or-
der to correlate themn properly with other
Write us meteorological factors.”

for Catalog It is a far cry from the primitive method
of Egyptian weather forecasting of 2,000

Quarter turn battery  Fits snug against
switch indicating by  panel--tips concealed.
red light when “Off’  Matches knobs on
or “On.” Current panel. Cord tips in-
consumption  negli-  stantly connected or
gible. disconnected,

In Canada: Carter Radio Co., Limited, Toronto

Complete with
6 Volt Lamp

W Any dealer
can supply
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vcars ago, in the Nile Valley, (the Egyptian
was the forefather of today’s weather man)
to 1927, when the amount of moisture in the
atmosphere may be forecast to fire fighters,
aviators, agriculturists, nurserymen, and irri-
gation companies, twenty-four hours in ad-
vance. This may be a remote, but not im-
possible, achievement; since it is one of the
major projects of the United States Forest
Service at its experiment stations and the in-
vestigation is expected to be completed in
1927, If this objective is attained, the con-
suming interest in radio will have been re-
sponsible for initiating the project. Such
are the peculiar twists in natural phenomena
—static  being described as nature's most
powerful broadcasting station.

If static is developed into a basis for
weather forecasting, with special reference
to relative hbumidity, the 25,000,000 radio
fans in the United States may eventually
expect that the Weather Bureau will issue
radio weather forecasts. Supplementary to
the general forecast, “Fair and Colder To-
morrow night,” will be the special forecast,
“Good Radio Weather—Cold, Crisp and
Clear—'DX Hounds' Should Have Their
Batteries in Good Condition and Tune in on
the Pacific Coast.”

S. 0. S.!—~Searchin’
Out Sadie

(Continued from page 1633)

L s

ST

e

aud raid the Gas Housers' hangout; others
wanted to—aw, why waste the time telling
yvou what that gang of near-brains proposed.
The only catch was that Solly puts the
thumbs-down sign on each and every brain-
wave that was broadcasted.

“Then Solly pulls the idea that the best
way to get any inside dope is to get some-
body in the Gas Housers’ hangout, that can
get talking to them and sort of ease il out of
them. That sounded like the goods to us
and then we starts to figure out who's going
to be the hero. I'll say this for the gang,
they're game birds in a bout, but none of
them don’t like to wander in casual like to
sudden death—or worse, as the movics say—
and so there ain’t no wild scramble aund yells
of ‘I'm it! Well, that idea went along the
saine way that a lot of other good ones go
and finally we decides to mosey along.

“Solly says to me as we're slipping along
towards home, ‘Pat, let's you and me float
down by the Gas Housers' and see what’s
who.'

“So down we goes, and there is lots of
light and noise streaming out the windows
of their hangout. Solly suggests that we
look around a little and so we hikes around
to the back of the building. It was dark and
then some, but we could see the faint out-
line of a fire-escape that looked awful in-
viting.

““What do you say, we plays firemen and
see what we can gather? suggests Solly.

“‘Holy suffering mike, why don't you
write 'em a letter and tell 'em you're going
to try and get an earful?’ I says.

“CHuh?

“‘Don’t vou know when you get on that
swinging end of the fire-escape, it's going
to act like a young burglar alarm by its
squeaking?’

“Solly has to award me first prize for that
bit of skull work and so we wanders on
down the Avenue. We was walking slow
and believe me, boy, we was working the old
think-tanks overtime. Sudden like Solly
grabs e by the arm and yelps:

YT got it!

““Where?' says I, thinking just then of
the pain in my arm which Solly was squeez-
ing plenty.

Y ‘Come on, Pat, we got to find Mat.’
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A New and Advanced
Model—

Norden-Hauck
Super-10

Highest Class Receiver in the
World

Panel Size: 36" x9"'x1-4%°

Weight: 55 lbs.

HE NORDEN-HAUCK SUPER-10 is an entirely new and
advanced design of Receiver, representing what we believe
to be the finest expression of Modern Radio Research
Engineering. It is the product of years of experience devoted
exclusively to the attainment of an ideal Broadcast Receiver—

regardless of cost.

Results obtained in every respect will upset all your previous

ideas of good radio reception.

Here are only a few of the host of features that place the
NORDEN-HAUCK SUPER-10 far in advance of competition:

—10 tubes employed to give perfect reproduction with unlimited

range and volume power.

—Super selectivity on all wave lengths,

—Built to Navy Standards.

—Wide wave length range without change of coils, etc.
(Adaptable 35 meters to 3600 meters if desired.)

—Use Loop or Antenna.

— Simple to operate, having only two major tuning controls.

— No Harmonics. Signals are received only at one point.

—Special Power Audio Amplifier, operating any loudspeaker and
eliminates necessity of external amplifier.

—Can be operated directly from house current if used with

NORDEN-HAUCK POWER UNIT AB-2.

The NORDEN-HAUCK SUPER-10 is available completely con-
structed and laboratory tested, or we shall be glad to supply the
complete engineering data, construction blue prints, etc., for those
desiring to build their own receiver. :

A complete catalog,
Upon Request =

attractively u s-
trated, will be gladly mailed without charge,
or full size constructional blue prints, show-
ing all electrical and mechanical data, will
be promptly mailed postpaid upon receipt
of $2.00 ~

Write, Telegraph or Cable Direct to

NORDEN -HAUCK

Incorporated

ENGINEERS

MARINE BUILDING

Philadelphia, U.S. A.

ks
RUCIIRIRIRTR:

EAR OFF AND MAlL TODAY
NORDEN-HAUCK, Inc.
Philadelphia, U. S. A,

Gentlemen:—

] Please
tion on
literature
Hauck §

send me without cost or obliga-
my part, attractive illustrated
describing the new Norden-
uper-10.

O I enclose $2.00 for which please send
me, postpaid, complete full size construc-

tional dr:
the Supe

Name

awings and all data for building
r-10.

Address
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It Says

“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 easy. Insure your insur-
ance and save your set with a WIRT
LIGHTNING ARRESTER (listed as
standard by the Underwriters Labora-
tories). The cost is a trifle.

The WIRT LIGHTNING ARRES-
TER is an approved air gap type,
made of bakelite giving ample insula-
tion, with brass terminals moulded in
bakelite, far enough apart so that there
is no leakage. A ‘“petticoat” of hake-
lite shields the arrester from water
and dust. Handsome and rigid. Lasts
a lifetime. Easy to install. Full direc-

tions on box.

THE WIRT LIGHTNING ARRESTER
18 LISTED AS STANDARD BY THE
UNDERWRITERS' LABORATORIES
-$1.00

.35

Wirt Lightning Arrester. .
Wirt Insulator

When you i IW‘I

teta WIRT A\bU-
LATOR and pre-
vent, leakage almlg
your lead In wires.
It keeps the wire
a4t the proper dis-
tance, provides per-
fect Insulation, and
prevents wear and
tear on the wire by
preventing sagaing
and swayling.

Sold by Lcaa'i'ﬂ; Radio Dealers
WirT JoMPANY
PHILADELPHIA: PENNSYLVANIA.

Makers of Vim=-A-Lite

LATEST “‘COAST TO COAST” FULLY GUARANTEED

Ueera everywhere report Miraco Radjoaget
programs coast to coast on loud speaker;
outperform sets three umzs n.s cosnly
Many bear foreign countri Radio

a7

GETS'EM FREE'.mp,.,wm, 5

ela, new low pnces

WANTED
Writs for
digcounta.

(ZoYX30 MIDWEST RADIO CORP'N
Pioneer Builders of Sets
404W E.8th St. Cincinnati,0.
G_ SILK CORE
CRYSTAL DETECTOR
PRICE $2.00
Write for new descriptive folder.
Man’f’d by G-S Radm Res. Lab., 1269 Cochran Ave.,
Los Angeles
Scott Sales Co., 433 §. San Pedro St.,
Los Angeles

Distributors:

“‘Sure, he's pounding his west ear at home
by now. That’s easy, but wise me up.’”

“Solly says nothing, and being sort of cur-
jous I lets him tow me to where Mat hangs
out. Well, we finally drags Mat out of the
hay, which don’t make him none too cheerful,
but he chirps up when Solly tells liim about
his brain storm.

“Now Solly and Mat had been fooling
around with a nice little transmitter like the
one I told you about we used in the spirit-
ualist’s dive. Remember it worked on a real
low wave-length and was the real goods?
Well they had been playing with some sort
of a trick system of starting and stopping
the thing by relays, that could be worked
real classy by radio waves.”

“But, Pat, I don't get you, I interrupted.

“Well, now it's this way. When they
wants to light the filaments of the tubes in
the set number one, say, they sends out
dashes from another set. These dashes
bump into a nice little loop antenna on the
number one set and act on a relay that closes
the filament switch. That's done on one
wave-length, and this little number one trans-
mitter starts in broadcasting. See, it don’t
waste the batteries that way for you only
have to keep one tube lit to work the relays.
Gather it now?”

I nodded.

“Well then Solly suggests that we smuggle
this young WEAF into the Gas Housers
hangout along with a mike that will pick up
the noise made by a fly winking his right eye.
Solly says that he's been in the Gasers’
place aud there's an old closet off their hig
room that’s never used except to put junk in,
that will be slick to park the set in. As the
mike is real small it can go behind the closet
door, which don’t close so very well.

“*When do we slip that bunch the set?’
Mat asks.

“*Right now if they've cleared out,
Solly.

“So we packs the thing together and beats
it for the Gas Housers' again. It was about
three o’clock when we gets there and there
ain't a light in the dump. We slides around
to our friend the fire-escape and with a little
luck and a lot of acrobatic stuff, they boosts
me up so I can get a hold of the end of the
swinging ladder. It comes down with a
noise like a blooper with a bad tummy ache.
We waits awhile and seeing as how nothing
happens, we climbs up with the set.

“Their dump was on the second floor and
ol course the windows was shut and locked
plenty. Solly did his stuff and soon we was
walking cautious in the Gas Housers’ office
that was private plus. We getls into their
big room and there was the closet that Solly
had told us about and he was sure right about
the junk, for it looked like a hams work-
bench.
like and set up WEAF Jr. in a back corner,
fixed up the mike and then piled back all the
junk to look real natural.

“Well then, we locks the window again,
walks down the front stairs just to show
them we didn't give a damn about them and
lights out for the hay, for we was sure in
need of it.

“The next day one of the three of us was
parked by our set all the time and we
switched WEAF Jr. on and off again every
ten minutes. We kept this up untd about
two o'clock the next morning and all we
heard was two scraps and a stud poker game,
neither of which was edifying. This kept
up for four days and we was getting more
and more worried about Solly’s little play-
mate Sadie. The Gas Housers went around
the neighborhood as though they had all been
elected President and we was sort of careful
haw we treated them for fear that they
might take it out on Sadie.

“On the morning of the fiith day Solly
sees a Gas Houser that just got back to town
[rom a little trip up the river. He tears

says

We moved enough of it real careful
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ELECTRAD

Better

Summer

Reception
with

ELECTRAD

Lamp Socket Antenna

UST screw this simple, electric-
ally certified device into any
. lamp socket in the house, and you
will minimize annoyance from
squeals, howls and “‘canary birds.”
Brings in what you want—volume,
distance, clarity. Ends lightning
worries.

Consumes no current. Absolutely safe.
Tested and certified electrically. At

most good radio stores, price, 75¢, in
Canada, $1.10.

Inc.

New York City

ELECT RAD

The Famous Truly Portable J

TELMACO P-1 Receiver
Four Tubes Do the Work of Seven

The peer of})ortnbles hl\ pize, weight, ease of tuning,

selectivity, volume, wur' and price,
Aerial, loud speaker and bat self contained,
Com lete_with tubes and battenes, 5125 00
$164150. Receiver only . .

P-1 Kit Saves You Money!

Our offer of the Telmaco P-1 Receiver in kit form has

met with enthusiastic reception. This containg all

parts, as built by us, mcludmsr case, drilled and en

&aved panel and illustrated instructions, 380
mplete k

Ask yourd.ea.leror write us. Descrlptive folder free.

Radio Division:
TelephoneMaintenanceCo.

20 So. Wells 3t. Dapt. B Chicago, I,

ively «© Ctablished 1918 \

Luality Radio Excl
WRITE for our Four
Guide Books and “REC.

ATENTS ORD OF INVENTION

BLANK?” before disclosing inventions. Send

model or sketch and description of your inven.
tion for our INSPECTION and INSTRUC-
TIONS FREE. TERMS REASONABLE. Elec-
tricai and Radio Cases a specialty.

VICTOR J. EVANS & CO.

919 NINTH ST, WASHINGTON, D. C.




Radio News for June, 1926

into where I was working the set every ten
m nutes regular and says:

* ‘Keep them cans plastered to your skull.
Pat. T just saw Micky Mahan and he was
heading for the Gasers’ place. They're liahle
to tell him all about this and us at the same
time.’

“l switched on the set and in a few min-
utes I heard the gang telling Micky how glad
they were to see him after his two-vear trip
and vacation on the State. And then Solly’s
dope comes true; theyv starts to tell Micky
about how they had waylaid Sadie that night
on her way home from work and how they
were keeping her hid saie away from the
peeping eves of us [Frog Alleyers.

“I was scared stiff that Micky wouldn’t get
inquisitive and ask where she was, but he
runs true to form and blats out the very
questions that we had been asking ourselves
for the last six centuries. as it seemed.

“There was a roar ol laughs went up when
he asked that and someone answers real
sarcastic like:

“TU bet that’s what the Frog Alley gang
has been saying, all right?'

“When the laugh dies out someone
answeres this bird's question aud tells him
that Sadie is being kept careful in a cellar
of an old stable on Twenty-Fifth Street.
They was careful, I thought. not to mention
the exact address, but Micky helps us out
nice.

“Pet’'s go 'round there and give her the
once-over. I never liked that dame muoch
and this is a good chance to tell her what 1
think of her.

“I'd heard enough right then and I dives
for the telephone and calls up Solly and slips
him the glad tidings. He spreads the word
around quick and before you knew it there
was about eight of our gang just r'aring to
get at the Gas Housers. Solly says we'll
wait around the corner from their hangout
and follow them when they go to pay Sadie
a visit,

“It was a lead-pipe cinch. Five of them
came out of their dump and headed up the
Avenue and we're right behind them just
out of sight. Well they turns left on
Twenty-Fifth Street and then Solly runs like
the devil to the corner to see where they
head in. The stable is only a couple of doors
from the corner, and no sooncr had their
gang gone in the docr than we was right
after them, before they could lock any doors
or anything like that.

“Then there was another pretty scrap. We
were just as sore as a bunch of actois that
has been given a cut in salary and we went
to it with Jots of pep. It was a shame to take
the money! They were so surprised that
they could hardly wiggle a fist and soon we
had ‘em backed into a corner with me hold-

ing ’em there with a gat that [ had slipped |

into my pocket in case there was too much
trouble.

“Solly and a couple of others busted in the
door that kept Sadie from her ‘pursuit of
happiness’ and we troops past the Gasers
with the well known jeers and snecers. We
also told them if they pulled any more rough
stuff like that, they would get all that wa:
coming to them and mare too.

“And that's the inside dope on why Sollyv
and the gang was having a little celebration
tonight, over the way us Frog Allevers and
Old Man Radio’s voungest hopeful had the
last cheerful ha-ha on the Gas House outfit.”

“Well, Pat, things sure have been lively,
haven't thev?” 1 said as he wound up his
tale.

He yawned and pretended to be bored with
Iife.

“Oh, T suppose sn, but things ain’t what
they used to be. There ain't no good real
sertous scraps no more. Come on, let's have
another and go hunt some trouble with the
bunch. Waddya say?”
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New Ideas
In Veri Chrome
For The New Season

ORMICA’S experimental work in panel decoration has produced
F some new ideas that will be seen in many of the new models for
next year. A new dull finish of great richness and beauty has been
developed for Veri Chromed panels on both Black and Wood finished
material and new decorative ideas of many types are available.

This year punched base panels and front panels of Formica will
be largely used. The new designs require more holes in base panels
than formerly and the advantages of punching become more apparent.
More efficient methods of handling Formica make it a more economi-
cal material than many that cost much less per pound.

Formica Panels For Kits

Fully decorated panels of Formica, gold or silver on black are
available for the following well known kits: Bremer Tully Counter-
phase; Nameless, No. 1; Browning Drake National; General Radio
Broadcast Receiver; Cockaday L. C. 26; Victoreen Superheterodyne;
two sizes of Best’s Superheterodyne for Remler parts 7'x20" and 7"x26".

Ask vour dealer for these kit panels or write us direct.

THE FORMICA INSULATION COMPANY

4618 Spring Grove Avenue Cincinnati, Ohio

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS
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SILVER COCKADAY

AN Wave Receiver”

Universally Approved

This remarkable 4-tube, single-control receiver, de-
signed by Silver and Cockaday and sponsored by
Popular Radio Magazine has been described by
Radio News and approved and endorsed by Radio
Agc—Radio Enginecring—Radio  Magazine—0On
the Air—Popular Science Monthly—Christian Sci-
ence Monitor and Newspapers throughout the
country . . . an ovcrwhelming introduction and
guarantce. The following comments by Set Build-
crs are cqually noteworthy: “Our S-C certainly is
a wonder for volume and clarity’”’—*It’s impossible

to hook the S-C up wrong'—“My S-C. develops’

volume equal to 6 and 7 tube sets’’-—‘Bring Chic-
ago into Newark, N. J. easily with plenty of vol-
ume.”—*“Battery Cord is really remarkable piece
of work”—"Never saw such simplicity and com-
pactness.” Anyone can asscmble the S-C easily.

Mail the Coupon Today

The parts manufactured by the following reputable
concerns have been recommended for the S-C by
the designers, and can be obtained in a complete
Kit from any Radio Dealer.

Belden Mfg. Co.—S-C Wiring Harness

Central Radio Laboratories—Centralnb Resistauce

Polymet Mig. Corporation—Fixed Condensers, Leak
and Leak Clips

Silver-Marshall, Inc.—Variable Condensers,
Sockets, Coils, Tube Sockets, Vernier
Dial, Mounting Brackets

Thordarson Elec, Mig. Co.—R200 Power Transform-
ers

Poster & Co.—Drilled and Processed Front Panel
and Dritled Sub-Panel

Yaxley Mig. Co.—Rheostat, Jacks, Switch

Coil

Get the hand-book at your radio dealer’s,
or clip the coupon and send with 25¢ to

S-C MERCHANDISING CO.
283 S. Peoria St., Chicago

S.C MERCHANDISING COMPANY

283 S. Pcoria St., Chicago

Herewith please find 25 cents for which send
me the hand-book of the new $-C Four-Tube
Receiver. '

NAME e e ia it et ia et

Address

STOP WASTING TIME,

Patience, and money fn winding your eofls. The aute-
matic WIZARD will wind the largest coil 414 diam.
10” long in thirty seconds. Cotton, silk, or enamdl
wire from 18 to 40 gauge can be used. SPACES WIRE
uniformly. A machins well built, nicke) plated through-
rut, ready for instant use. ONLY $7.56, we pay post-
age in the U. 8. If not at your dealer we will send
your WIZARD C.0.D. or enclese $7.30 with your crder.
SOLD ON MONEY BACK GUARANTEE.

ORDER NOW. DEALERS INVESTIGATE.

WIZARD WIRE WINDER CO.,
3812A Central Ave., Los Angeles, California

B
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Pity the Poor Announcer
: (Continued from page 1626 El

a title, a name, you have no weapons hut the
pause, and the extra clarity that can be put
into the word by the clipping of your sylla-
bles which is accomplislied by the sharpening
of your tonsonants. Then again, you dare not
continue indefinitely to clip your syllables, as
then your announcement begins to sound like
machine-gun fire, and your audicnce gets
annoyed. It does not cough or rustle—it
dials you out. You do not know this, but that
doesir’t help.
THE SOUNDS THAT VANISH

There are several things that happen to
speech over the air. The little word “of”
disappears entirely. Most Americans—this
imcludes Canadians—slur over this indispen-
sable syllable at the best of times; but the
cffect over the air is an impression of slop-
piness which produces a bad psychological
effect. Try to articulate a sentence like this:
“The President of the Board of Trade of
the city of Hicksville will give a short talk
on the value of the spreading of knowledge
of good methods of advertising.” Eliminate
all the propositions, turn them into a faint
sound of "ul,” and listen to the effect. It's
dreadful. You can log twenty radio an-
nouncers, one after another, in a single even-
ing, and you will never hear the word “of.”

Another air-specch difficulty is the double
vowel-sound. Listeners wonder why it
sounds so curious; hut the reason is that
no one speaker in a thousand realizes that
the syllable “I"”" is not a single sound but a
double one. It is a compound, of course,
of “ah” and “ee.” When the betraying
ether picks up this sound, it magnifies 1t;
so that nearly all the “I"” sounds come over
the galloping waves in Irish fashion—that
is, of the musical-comedy style. “Oi have
to report a foire on Main Street,” says the
acnouncer gravely—-and the listener is not
sure whether he has one of the radio plays
or a news report. “0O7 is another anuoying
combination, as it comes through like
“ah—o00” with the accent on the “ah.” The
trick of getting over these difficulties, so far
as I have deen able to discover by experi-
ment, is to appreciate the existence of the
double sound and move over it as rapidly as
possible, with great care to clip off the second
vowel. It can be done.

THOSE KINKY LETTERS!

Then there are the sibilants. Oh, those
hisses, snake-like in their tricky coils, that
over the air, do onc of two things—ei her
disappear altogether, or hiss Iike a whole
jungle-full of rattlers. This latter tragedy,
however, only takes place when the spealer,
{rom an excess of zeal, over-pronounces in
Jus effort to make his woards of wisdom
clear to his so-called “invisible audience.”

Diverging for 2 moment from syllabic dis-
cussioms—wlien will thesc gentlemen, over-
pronouncing or not, discover that they are
misusing the word “invisible?”’ The {fact
that they can’t see a thing doesn’t make it
invisible,

Returning to the reptiles, the sibilants can
only be handled by means of fasting and
prayer. Just enough, and not too much, is
the rule to be applied. If you are suddenly
faced with a sentence like this—“Senator
Samuel Smith sends his congratulations to
the studio singers for the syvmpathetic sing-
ing of the salvation songs—"" well, as already
said, fasting and prayer are necessary. It
is a case of sceking the happy medium.

THE MISUNDERSTOOD ANNOUNCER

Added to the difficulty of these details is
the matter of the tone of voice. There is the
announcer who is pointedly -ard consistently
joviul. He gets on the listener’s nerves.
There is the one who 1Is solemn, as at a
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— | }JsuF
Holds 4 World Records

ALL FULLY VERIFIED

This amazing receiver has achieved in actual
performance reception records that no other set
can hope to duplicate. Mr. Scott’s story of the
development of his master receiver and the his-
tory of its records sent on receipt of stamped
and addressed envelope.

ALL THE PARTS

Send for data on all the parts necessary to
make an exact duplicate of this marvelous re-

ceiver.
MATCHED!

Special facilities for calibrating and matching
intermediate frequency transformers and filters
to match them. Write for full particulars.

SCOTT RADIO LABORATORIES
CRILLY BLDG. CHICAGO, ILL.

22;
VOLT

unacid
everlasting
recbargeable

agr
STORAGE
BATTERY

$2.95

Includes
chemical

5 90 volts, $10.00; 1125 volts, $12.50; 135
% vols, $16.80, Truly the blzgest buy
d en any current including 32 volt
| detector plate vollage had. Tested
Ing authorities such as Popular Radio
sold on a no tape O0-day
if not theroughly satisfled.
Knack-down Kkiis at g
‘B Dattery Charger
end no money—simply pay
n cost on deliy Or write for my free liter-
stiwonluls and guarantee.  Same day shipments.

B. HAWLEY SMITH
314 Washington Ave.

45 volis
volts, §
taday.
SYSLENS. 3
and approved b
laboratories. Over
trial ofter with corapl
Further g

Danbury, Conn.

A NEW
RADIO PLUG

Simple to use, gives per-
fect electrical contact with
any style tip.

Simply push cord tip
through plug, loop cord
and push tip back into
plug. Sent postpaid

on receipt of 50c
CULVER-STEARNS MFG, CO.

Worcester, Mass.

9Circuits-1Tuning Dial!

A Separate Circuit for each 40 Meter Wavelength Band.
A single tuning dial, yet greater selectivity, Let our
nearest dealer show you the great Kellogg.

r write for complete descriptive folder No. 1-F today.
KELLOGG SWITCHBOARD & SUP

UPPLY COMPANY
1041 W. Adams _ Street b Chicago, 11l

RANGER DELIVERED FREE

on approval and 80 days’ trial, express pre=
paid, Mé;snv st;{les. Bicycfles $21.50up. !'?arsv
payments. Write ay foro ig ca

and Factory-to-Rider p:icels.ur big catalog
MEAD Cycle Co., Dept. a.115 CHICAGO

=
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funeral—there are, fortunately, very few of
him. You, as listener, find yourself gazing
at the loud speaker and wishing you could
offer him a cup of strong coffee or a glass
of champagne. You wonder if he has just
lost his wife and family, or if he has indi-
gestion, and you wish that yvou could sug-
gest Wiseman's yeust.  But 1f you insinuate
yourself into his studio, and lure him ito
conversation, you find to your astonishment
that he is a fat, happy soul—away irom the

microphone.
Then there is the announcer who, with
the idea of being brisk and efficient, snaps

out the letters of his station so that nobody
can hear them until about the third rCl)Ltl-
tion. He has not studied the art of the
pause. There is the delightful soul who
keeps on repeating the letters of his station
over and over again until you are ready to
kick him. “W P T N,” he says gaily.
“W P TN W—P T NI!” He plays tunes
on those four letters as if he loved them.
But in the matter of station identifications,
congratulations to the few announcers who
have discovered that “This is station so-and-
so’" contains not less than three close-to-
gether sihilant sounds; and have rung varia-
tions on their introductory announcement, or
clse have fallen back on the dramatic letter
W or K for opening. Sometimes the master
of ceremontes has the help of a locomotive
bell or a set of chimes, but more often it all
depends on him. Pity the poor announcer!

THAT MYSTERIOUS PERSONALITY

He is such an unbelievably important per-
son, as he is responsible for the popularity
of the station to a degree that is not yet suffi-
ciently recognized. Ii a number has not
turned out quite as well as expected, the an-
uouncer can, by judicious conversation, soften
the blow and distract the minds of his listen-
ers. In signing off, he can make the listener
feel that he has been a specially-honored
guest at a good party—or exactly the re-
verse. And these miracles must be periorm-
ed by the tones of the voice. The announcer
may be as handsome as Valentino, beauti-
fully tailored, with a marcel wave, but it
will avail him nothing so far as his audience
is concerned. He may be as u"ly as sin,
wearing muddy boots and a suit that has
been sat on for a year without a pause for
pressing ; but if he has a personality behind
his votce, all will be well with his programs.

The other day, I happened to be listening
to an afterncon concert from an castern sta-
tion, in company with three other listerers
of the feminine sex. The announcer was
one of those reasonably cheerful ones who
always make a good impression. Suddenly
the oldest woman of the group said: “What
do you think he looks like?”

The married flapper promptly suggested—
with a dreamy look in her eves—dark hair,
medium height, slim figure, brown eyes, and
a rather large mouth a dlmple in the chin
and a grey suit. “Oh, no,” said the young-
est one: “He will have a little black mous-
tache, and be almost fat, and I just know
he wears spats!”

UNTIL TELEVISION ARRIVES

The party degenerated into a riot.

When this backward continent catches up
to Europe, and installs velvet-voiced, lovely
ladies at the microphones, what fun such an
experiment will be at a stag party! There
are feminine announcers at Madrid and San
Schastian.  The latter lady is famous for
her clear enunciation, and for her careful
translations into both French and English.
Still another lovely lady officiates at Rome.
Of course, they tell us that soon we will have
photographs thrown on little screens from
every station. but in the meantime, it is a
pleasant indoor sport to imagine what a
radio announcer looks like. Not what he
thinks about, because he doesn’t get much
time to think. Onc moment, please!

Pity the poor anuouncer!
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Unfailing “A” Power
direct from the light socket

LIMINATE the inconvenience and cost of renew-

ing “A” dry cells—of charging a storage battery!
The new Gould Unipower automatically furnishes a
continuous, unfailing “A” power of highest quality
—always at highest voltage.

Unipower will last for years—there are no tubes,
bulbs, lamps or working parts that require replacement.
And it’s easy to install. Simply connect two wires to
your set and plug in on your light current.

The first cost of Unipower is moderate—and the
first cost is practically the last. It costs only a few cents

a month to operate, Write for booklet,

“Unipower—

a triumph in radio power.”

The Gould Storage Battery Co., Inc.

250 Park Avenue

New York

Unipower contains a Balkite
charging unit of special design.

6 volt model, $40—60 cycles,
110-125 volt A, C. Designed for
radio sets using 20I1-A tubes or
equivalent.

4 volt model, $35—60 cycles, 110-
125 volt A. C. Designed for radio
sets using 199 tubes or equivalent.

Prices west of the Rockiesslight~
ly higher. Special models 25-50
cycles, are available.

Unipower

Off when it’s on— On when it’s off

\GEM TUBE

A Guaranteed Kadio Tube
Within Reach of All

A tube for a dollar
of

Types$

$3 vale. A 401A

trial ouler will 400

convinee you as it

has  thoe of :SE?A

%H[n-\s : o Each
ilver with Dake.

lite  Rase), ~Seng With Stand-

your orders at once. AII Tubses

Orders sent C.0.D. with UV. or

parcel post UX Bases

Dealers, Write for Discounts

GEM TUBE CO.

{Dept. N.) 200 B’'way, N, Y. City
220 So. State S$t., Chicago, 11,
Lafayette Bldg., Delroit. Mich.

MORE PROFITS
for the Professional

SET BUILDER

We have an unusually interesting propo:mon
to make to the man who is now bmldmg {or has
the ability to build) radio rcceiving sets for re-
sale,

‘I'his is a real opportunhy
full information.

Gearhart Schlueter Radio Corp.

715 Voorman Ave., Fresno, California

Write today for

FOR BETTER RA4DIG REPRODUCTION

FREE RADIO BOOK
invented a new kind of coil

Now have it on
s otherwise fm-
s shewing many

Address Electrleal
2500 Cottage Grove

tr‘cncc hins

rew idens. Also 8 new circloid eircuits,
Research Laboratories, Dept. 176,
Ave., Chicago, 1ll.
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HERE'S A BRAND NEW BOOK/

To delight every Hookup Fan.

150 HOOKUPS

HAT more could you ask?—150 of the very finest,

selected hookups most popular today. Each one
completely explained and fully illustrated so that a com-
plete receiver can be constructed from the information.
No out-of-date Hookups—all the finest and best in com-
mon use today.

Don’t miss this opportunity—All Radio and News dealers
have fresh copies Now. If thereis no dealer near write us
direct enclosing 25 cents.

64 PAGES SOLD AT ALL NEWSSTANDS and RADIO STORES
— Published by
111 ted
e THE E. I. COMPANY
Large Sigze Distributed by
6 x 9 Inches THE CONSRAD CO,, Inc., 64 Church St.,, New York, N. Y.

GENERAL | AERX ] DETECTOR AMpuan REPRODUCER
The 6 subjects giies 4 TROUBLES | TROUBLES TnonflEs
covered in this : bt
handy Radia F
[ Book
R

s==maih.  TROUBLE FINDING AND CORRECT-
THERADIO | ING SIMPLIFIED FOR EVERYONE
TROUBLE FINDER ,

"COMPILED BY.THE STAFF OF

Everv radio receiver owner should have this valuable
book. All troubles and their remedies are arranged
in simplified charts with numbered tests to locate and
rectify disturbances. - This handy book covers all
common radio set troubles,

. SIZE6x9 — ILLUSTRATED s y
Price 25¢—Sold Everywhere

Distributed by

The CONSRBD CO., Inc.. 64 Church Street, New York N.Y.

FYIGNIT 378N 0FL _OIdVY FHI




Radio News for June, 1926
Whats’ Wrong With My
Super-Het? '—-
(Continued from page 1649) £

MM

learned, to our sorrow and otherwise, from
its use, Shielding is first; and inasmuch as
we are learning more and more about it
every day, we will pass over it in this ar-
ticle by saying that for best results, so far
as lack of interference by long-wave code.
etc.,, is concerned, shiclding is very neces-
sary but it must be complete and properly
designed. (See Proceedings I. R, E., More-
croft and Turner on ‘‘Shielding”, August.

(=21
1925).
BADLY-MATCHED INTERMEDIATES

Next in order come problems of silence,
or squeals and bhowls {ram an unruly super.
1f one is sure of the other sections of his
super (and they should be tested individually
first), then we can come directly to the first
detector and the intermediate train, for here
is where the major part of the super-het
dificulties resides. If vou purchase your
intermediates. you will also probubly pur-
chase the oscillator coils to go with them.
The beat between the incoming signal and
the oscillator may bhe at the correct fre-
quency to go flying through the intermediate
train, which we will suppose is designed to
operate at a peak of 60 kc. DBut, supposing
that one transformer has a maximum oper-
ating point of 60 kc., the second 50 ke., and
the third 40 ke., to say nothing of the flter
peak, what then? Here is the finest passible
answer that I can give to the question of
“Why don't I get volume from my super?”

Commercial intermediates often show a
sad leaning to carelessness about matching
peaks. Given a set of such intermediates and
you will also be given enough silence. squeals
and howls, or mighty little volume to suit
anyone. If the plate circuit of the first
detector tube is improperly designed the tube
will oscillate; maybe fallowed by the inter-
mediate train and maybe not. If not, vou can
immediately check the trouble by removal of
the oscillator tube. The oscillating detector
will beat with the incoming signal, produce
an autodyne beat, and give you reception. If
you can receive signals without the oscillator
then, when the two oscillations, that is the
detector and the oscillator, are doing their
collective best to welcome the incoming sig-
nal, you are sure to feel like retiring for
the evening. If all the kinds of signals,
birdies, etc., oceur in your super, check the
condition by tuning after removal of the
oscillator tube, Reception of broadcast or
modulated signals  without the oscillator
means that the first detector is oscillating but
that the intermediate amplifier is stable.
l.ess filament, less plate voltage or re-design
of the plate circuit constant for the detector
1s the cure.

When yvou buy your intermediate trans-
formers, find out if each is guaranteed to
have a peak within 1 per cent. of its mates.
Be sure that the binding posts are properly
spaced for direct leads to the tube sockets:
In some makes they are not.

THE BIGGEST TROUBLE MAKER

We now come to the intermediate amplifier
because after all is said and done here. is
where 99 per cent. of the trouble is in the
super-het. Some provision for changing the
grid biasing should be made on your set, at
least uniil you are sure of its action. Chang-
ing the biasing of the intermediate grids
from positive to negative, according to our
experience with so many different types of
intermediates, will be sure to bring about
oscillation of the train, at some point before
full negative with respect to the filament is
reached. It is recognized by a dull plop fol-
lowed by the steady rushing sound, bv the
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Thordarson Equipped!

: 1 ratio
5.00

3% : 1 ratio
$4.00

6 : 1 ratio u
$4.50 )
T

Deresngyn@

ADLER-ROYAL
MURDOCK

ONTH after month, season after season,

these leading receiving set makers continue
to specify Thordarson Amplifying Transform-
ers.

They have learned that Thordarsons will “'stand
the gaff’—that in tone quality they satisfy even
the most fastidious—that even in hardest service
they will not break down—that they are designed
right, built right, and sound right.

Build or replace with Thordarsons.

WRITE FOR DESCRIPTIVE CIRCULARS

R-200
AMPLIFYING B-ELIMINATOR
AUTOFORMER TRANSFORMER TRANSFORMERS B-ELIMINATOR
Al freguengy ampli- Nuper sized.  Glves Yor Raytheop Blim- 30 hemies. Complete-
e T3est Lite nood  wusical  repro- i " alge  cap- Iy shilelded. Capacity
reprecticer made. duction. ] 60 milli-zmperes.
Price, each, $5.00 Price, each, $8.00 . each, $7.00 Price, each, $5.00

HORDARSON

Transformer Specialists Since 1895
World's Oldest and Largest Exclusive Transformer Makers.
CHICAGO, U. S. A,
Rubber Covered Insulators || | SILVER the KING 26x5U¢tors
GOSILCO

Super Aerials and Bus-Wire are Heavily Sil-
ver Plated No. 14 Soft Copper Wire Protected
with a Plate of 24-K. Gold
Solders readily.

Endorsed by America’'s Foremost Radio
Engineers.

Aerials 4'%c per ft. Round Bus Wire, 12c
per 2-ft. length., Quick Action on Mail

cActual Size

Neat and efficient. For antenna, ground and
for lead in wires. Small screw starts readily
and makes finished joh. Great improvement over

ordinary large, unsightly insulators. They keep . Orde"s—C.-O-D- Anywhere.
the wires in place and out of the way. Packed In writing us, furnish the name and address
10 in a hox, 25¢ at your dealers or direct from us, of your dealer.

CULVER-STEARNS MFG. CO. American Luminous Products Co.

Patent Applied For 316 Marbrisa Ave,
Worcester, Mass., U. S. A. Huntington Park, Calif.

Learn Watchwork, Jewelrywork and " EVERYTHING IN RADIO
Engraving A fine trade commanding a good sal- AT ATTRACTIVE PRICES

ary, and your services always in de- SETS OR PARTS
mand. Address Horological, Dept. 5, Bradlcy Insti- Mail order only

tute, PEORILS, ILLINOIS, for our latest catalog, ALL RADIO COMPANY. 417 North Clark St.. Chleage
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Control
Volume
with this

With your radio set op-
erating under full pow-
er, you can now regulate
tone and volume to suit
your mood, by simply-
turning the knob on this
Centralab  Modulator
Plug!/ Replaces ordin-
ary loud-speaker plug.
Provides perfect control
of volume from a whis-
per to maximum, with-
out touching the tuning
dials or rheostat. Cuts
down static interference,
smooths out powerful
local stations, and brings
through programs sweet
and clear — improves
spring and summer re-
ception wonderfully!

$2.50 at your radio dealer’s
—or sent direct if he cannot
supply you. Write for liter-
ature describing this and
other Centralab controls.

CENTRAL RADIO
LABORATORIES

19 Keefe Ave., Milwaukee, Wis.

A Laboratory
Produc

for Dlslorhnnhzss Amplification
Used by chief radjo experimente 1
amateurs in Amerlea. All capacities 1’ 00
ohms and up. Special sizes made to oy
today for full information. Liberal dncuunh 103
dealers. CRESCENT RADIO SUPPLY COMPANY
-5 Liberty Street, Jamaica, N. Y.

MARVELOUS NEW AUDIO
TRANSFORMER adds a mu- \!
steal quality to any set far b
yond anything you ever heard
before, AS HARMONIK
Amplifies low, jniddle and I
s—all to the same bi
thus eliminating distor
tion, Brings out the vital har
mentes and overtones of music.
0. Write Karas Elec.
Co., Dept. 1020, 4042 North
Rockwell St.,

Alden Processed

Chicago

MANUFACTURING
COMPANY

Springfield, Mass.

Sockets and Dials

we are all
“birdies”
The
the

continuous roar or squeal. that
familiar with, and by all sorts of
when the oscillator dial is rotated.

remedy is less negative biasing, with
consequent lack of volume, distance, and
heavy “B” battery consumption that such
practice brings; or change of transformers.

This automatically brings us to the sub-
ject of selectivity which, in the super. is a
subject to which this entire issue of Rapio
News might be devoted and still slight it a
bit. Here are a few high spots that may
lielp, if called to your mind. The more posi-
tive the bias on the intermediate grids, the
more the train will be damped; this is to
stop the oscillating of the train, of course.
but it also broadens ou¢t the amplifier, bhe-
cause of the damping. and the selectivity of
the receiver suffers proportionately. Inter-
mediate grids for this reason also should be
run as negative as possible.  This. to my
mind, is the most common reason for poor
super selectivity. The Jless damping in a
circuit, the sharper it will tune. Proper
transformers in the intermediate will take
carc of the damping there, but there is also
the loop or first detector circuit to be con-
sidered. This circuit will tune broadly un-
less low-loss parts are used and properly
connected. It will even then be more or
less damped, therefore more or less broad
in its tuning, unless regeneration is used
with the detector.

EXPERIMENTING WITH THE CIRCUIT

Next helpful hint: under no circumstances
attempt the use of regeneration in the first
detector until after vou are able to call your
supcr-het by its first namec. After such a
happy condition of familiarity with what
your receiver is doing, the use of regenera-
tion is decidedly recommended. Greater dis-
tance, volume and selectivity alwayvs run hand
m hand with properly controlled regenera-
tion.

We mext come to the autodyne super.
wherein the first tube acts both as the oscil-
lator and the detector.

Reflexing a super-het is to my mind for
the average person, aund for even most radio
experts, like trying to paint the lily or trying
to sell electric fans at the North Pole. Both
things are perfectly possible but vou'll admit
that it would take some artist to do the job.
Well, in a way, both of those things might
be better than reflexing a super. O, cer-
tainly, I have heard reflexed supers that
were absolute knockouts; but I also have
heard plain every-day supers that would run
gleeful circles all around them. The very
theory of the thing is against it. A plain
eight-tube super, if it has a real audio ampli-
fier in it, will break the windows out witlh
most anvthmg that is above the noise level.
In fact, if the intermediate is good. two
stages instead of the usual three will give
the neighbors cause for calling the police—
and this on DX signals. Work for the re-
sults that you shou 1Id obtain from a correctly-
built super of the common or garden variety.
ic., separate oscillator, first detector with
regeneration into loop, three stages of in-
termediate (two will do if they are right)
second detector and two of audio.

There is nothing at all mysterious or tricky
with the super- he*erod\ne Master the in-
termediate amplifier and the rest of the cir-
cuit will be easy. Selectivity, distance and
volume all belong to the super-heterodvne by
right of conquest.

SO WOULD WE

Bill: “I got a new kick out of my radio
last night.”

Phill: “How come?”

Bill: “The wind blew my aerial onto the

lhigh-tension power line.”

—Frank N. Hoopingarner,

Radio News for June, 1926

J Tﬁe‘ Tramc Cop
of the Air

Add a Ferbend Wave Trap

to your Radio Set and “Po-

iice’” your reception. Regu-

late traffic! Guaranteed to

tune out interfering station.

U. 8. Post Office,
Billings, Mont.

“*Ferbend Electric Co.
Gentlemen:

Widely imitated but never With my

equalled. Nota''to "_q‘l‘“." v Rean 1 secotved

iy, workmanship the address of Pres
Coolldge fromWOAW

equal ¢ at of the fir Goolldye framWOAS
wave length

receiving sets.
The original and_ only sue
WAVE TRAT

fau
tpaid upon rc(-ni

yeur. Sent lvo Bhemm\!o-b l&
af €850 or C.O.D. plus p Ykl d hto
ork, lou enouz
Send for Free Dooklet. carry %V"o’ﬂ: the
Ferbend Electric Co. N ovd Waye pﬁ',’,'

425 W. Superior St,  Chicago

See the wneie Ferbend “B”

Eliminator announcement
on page 1697

(Signed)
J. AL 1‘hompnon

Supt. of Mails.” ]

| 72—
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places

X-L
VARIO
DENSER

Results in ecasier tuning.
more distance, volume and .
clarity—greater stability, In
dorsed by leading radio au-

thorities.

MODEL “N’—A slight turn obtains correct tuhe os-
cillation on all tuned radio frequency circuits. Neu-
trodyne, Roberts two tube, Browning-Drake, McMurdo
Silver’s Knockout, etc.
micro farads.

MODEL “G' — with urid cllps ob-
tains the proper grid capacity on Cack-
aday cireuits, filter and intermediate
rrequm[) Ltuning in helerndyne and
positlve grid bias in all sets. Capac-
ity range 00018 to .00055 and .0003
to 001 micro farads. PRICE $§1.50
X-L PUSH POST — Push it down
with your thumb, insert wire, remeove
pressure and wire is firmly held, Re.
leases instantly. P

X-L RADIO LABORATORIES

2426 Lincoln Ave. N, Chicago, IlI,
L

Three “E” Straight Line Rheostat

Cupacfty range 1.8 to 20 micro-
PRICE $1.00

Putent Perfect Control of Filament
i*eading Temperature
Perfect  Receptlon depends

on a fine, smooth, dependuble
variation of filument tempera-
ture in the detector tube. For
there is only one temperature
at which efficient reception is
obtained this

eritical polnt as
no cther cat Tt
1

< X absolutely NOISE-
Illgs}gnt:;gn /7 S)ze LLSS and once

e 17 set ‘“‘stays put!"

all meaps secure this nryrlﬁon Instrument at ence

Dealer or order direct, giving
Price $2.50—Postpaid
ELECTRICAL ENGINEERS EQUIPMENT CO..
Radio Division, 708 W. Madisen St,, Dept. 6.
CHICAGO, ILL. Circulars on Request

Aske vour us his name.

HomMEL DEALERS BENEFIT |
FROM OUR SERVICE AIVD REPA//-'?

— REPARTMEN

—~ o-l- Sou®?

929 PENN AVENUE

Gatalog 4668 is [ree to dealers.~,

Insure your copy reaching you each month.
Subscribe to RADIO NEWS — $2.50 a year.
Experimenter Publishing Co., 53 Park PL, N.Y.C.
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Why Stop?
(Continued from page 1671)

wittettitistststiatiznstt it e e

St

called static curse? There are certainly
many paths that the inventive ham can f{al-
low, which have already been blazed through
the wilderness of this extremely interesting
field; and who knows if yor may not be
the one to announce next fall that you have
perfected a device that has forever removed
tlis bughear of summer radio?

Then, along the same lines, there is the
subject of underground antennae. There has
been a great amount of fine worl done on
this phase, but much is still unknown. One
of the great advantages of this type of an-
tenna is that reception is remarkably irece
from static or like interference. There has
been quite a large amount of information
published on this interesting subject, and the
summer is an ideal time in which to pursue
investigations.

This type of antenna recommends itself
particularly to hams whe live outside of the
large cities, for as the name of the antenna
suggests, it is huried beneath the surface of
the ground. The construction of such an
antenna system need not deter the ham from
experimentation, either by reason of the
work involved or the cost of the necessary
equipment. We would be willing to bet that
the majority of hams have in the house or
barn or garage all that is needed fo make
and install sucli an antenna system, without
buying a single item. Some of these an-
tennae are run under the ground in tile
canduits; but there is no reason at all why
the insulating conduit can not be an ordin-
ary rubber garden hose, properly insulated
at the ends. That does not sound very diffi-
cult to throw together, does it? Of course
there is the problem of burving the antenna
after it is made, but the trench needed does
not have to be made as though you were
running a twelve-inch pipe line. And then,
too, the ground is a lot softer in the summer
than it is in the winter.

WHY NOT BE COMFORTABLE?

The other evening, as we were talking over
the subject of sumumer transmission and re-
ception with a brother ham, he brouglt up
the fact that as he had his outfit up in the
attic he found it teo hot to work there in
the summer <ime. We agreed with him and
then suggested that ke move his key, a couple
of the nccessary meiers and his receiving
set to a covler part of the house. He looked
at us with wide-open mauth, registering sur-
prise, aud then said, “Why the devil dydn’t 1
think of that before?”

There are doubtless many other hams in
just the same boat as our triend, who have
never happened to think of this very simple
solution of this problem. It is only neces-
sary to run a comparatively few wires from
the set down to the part of the house where
it is coolest, and install therc the few in-
struments that are necessary for the remotc
control of the transmitter. No longer js it
necessary to sit in an attic which has been
giying an excellent imitation of an oven all
day and reta'ns an unbelievable amount ol
heat when the sun finally sets. That is au-
other tradition of the days that have gone
forever. It is now quite possible to enioy
the gentle pastime of brass-pounding and
gathering in DX at oue’s ease in a cool part
of the house. Surely this will make sum-
mer rtadio much more attractive to many
hams.

These few suggestions that have been
made should appeal to the deep-dyed-in-the-
wool fan. When the matter is sifted right
down to the bottom the only reason or ex-

in 1925

in 1926
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the Ultradyne L-2 won honors as the
first receiver to listen in on London
in the International broadcast tests.
Thousands of experimenters built
this set because of its marvelous re-
suits recorded in the radio press,

again. Dr. J. D. Hullinger of
Clinton, Ta.. won first prize in
the Radic Digest contest for best
verified foreign reception during
International roadeast  Week,
He employed the Ultradyne L-2
of course,

. A Home Built Ultradyne
THE-Ultr:xdyne 1.-2 is a consistent distance

getter. 1'rom 7.30 P.M. Friday, February 26

to 5.10 A.M. Saturday, Yebruary 27th, Auron
Whitener of La Grange, Texas, logged 72 stations,
totaling 69,000 miles of reception. The most distant sta-
tion was Syvduey, Australia, 9660 miles away.

The Ultradyne Kit

Like Mr. Whitener, thousands have successfully built
the Model L-2 Ultradyne, and claim it the most wonderful
recciver they have known for great distance on the loud
speaker,

Consists of 1 Low Loss
Tuning Coil, 1 Special
Low Loss Coupler, 1 Tyne
“A” Ultraformer, 3 Type
“B" TUltraformers, 4
Matched Fixed Conden-

h $30.00

In no other receiver is found the “Modulation System”
of radio reception—the most sensitive form of detection.

With the application of regeneration to the “Modula-
tion System” the Ultradyne is capable of detecting the
faintest broadcast signal, regenerating and making it audi-
ble on the Joud speaker.

In addition, the Ultradyne is the most selective receiver
known. Regardless of close similarity in wave length, it
selects any station within range—brings in broadcasting
clearly, distinctively, faith{ully.

Write for descriptive circular and free Radio
Encyclopedia

JALTRADY]

MODEL L-2

In addition to Ultradyne Kits, we carry a stock of Kits for other
standard Nationally Advertised circuits.

MADISON RADIO CORPORATION

114-116 E. 28th STREET NEW YORK CITY

How to Build
and Operate the
Ultradyne

32 page illustrated boaok
giving the latest authentic
mmtormation  on  drilling,
v g.  assembling and
ng the Modef L-2
50c

Ultradyne Receiver

FREFE !—
Radio Catalogue

Radio Parts of
the Best Quality
1. Right Prices
2. Quick Delivery
3. Dealer Cooperation

4. Complete Stock
5. National Advertising

CHICAGO
RADIO APPARATUS

415 South Dearborn Street, Chicago
Dept. RN

PRODUCTS

B-Eliminator Mfgrs.

Get complete information on
Dongan special transformers
and chokes—mounted or un-
mounted types.

Dongan Electric Manufacturing Co.

2977 Franklin Street Detroit, Mich.

)\ TRANSFORMERS of MERIT for FIFTEEN YEARS /;/




A big book full of short cuts,

hints and practical ideas

The 500 RADIO WRINKLES BOOK
is a very comprehensive compilation
of the best time and money saving
hints that can be effected. Under fif-
teen separate and distinct headings,
the entire field of radio apparatus and
instruments has been covered in
simple, understandable language.
There are no ifs nor buts to compli-
cate directions. The Beginner as well
as the more advanced radio man will
soon find that this book contains a
veritable storehouse of practical, inex-
pensive hints toward improving his
radio apparatus.

PRICE 50c¢ THE COPY—
SOLD EVERYWHERE

If your dealer cannaot supply you write
direct to us using special coupon on
this page.

P"BB Amateurs Handibook
| e

Raaio’s finest data book—
The best Radio articles
of the year

The "RADIO NEWS" Amateurs Hand-
ibook is a large 116 page magazine
size book containing a wide, varied
and carefully selected array of the
finest and most helpful radio articles
that have appeared in the pages of
Radio's Greatest Magazine, RADIO
NEWS.

The cream of practical, up-to-the-
minute, circuits and miscellaneous in-
formation and data is culled from
RADIO NEWS and presented in com-
pact form in this book. It embraces
every phase of radio, but particularly
the new and more practical receivers
and circuits developed for modern re-
ception. Size of this baook is 9x(2
inches. It is sold everywhere. PRICE
50c THE COPY.

If your dealer cannot supply you use
special coupon on this page.
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Here’s the Latest
Radio Book Publied

116
PAGES

300

ILLUS-
TRATIONS

RADIO QUESTIONS
AND ANSWERS

COMPFILED BY THE STAFF OF

Price

50¢
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EXPERIMENTER PUBLISHING €O
NEW YORK CITY

A brand new book filled to the brim with a priceless array of selected
Questions and Answers that are necessary to everyone in the construction, care
and maintenance of modern sets, including information on hundreds of simple
and complex circuits in common use today.

In presenting this most valuable assortment of questions and in answering
them in the best and most understandable way, the staff of Radio News feels
that it has created a book in which appears the cream of every radio man's
problems and the best method of coping with them. There is contained invalu-
able information on every phase of radio. Information on hundreds of simple
and complex hookups is given in clear and concise language. Information on
practically every type of receiving set, manufactured receivers, vacuum tubes,
miscellaneous circuits, and in short just what the radio enthusiast needs as an
unerring guide and aid. This book abounds in priceless data that is worth far
more than the nominal price at which it sells,

SOLD AT ALL NEWSSTANDS

If your dealer cannot supply you write direct—use coupon below if desired.

EXPERIMENTER PUBLISHING CO.,, Inc.

53 Park Place, New York, N. Y.
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cuse that the ham can possibly give for not
working in summer is the static; and surely
‘we have shown, in a more or less lucid man-
ner, that static is no real excuse or reasofl.

We can easily realize that it is rather an
easy matter to find an excuse for not light-
ing up the filameuts, some evening when the
moon s shining and the cance or car is
waiting to be taken for a trip; but even
these things become boring after a while.
There surely are some nights when there is
no date on the book that holds engagements,
and when Old Man Static is not doing his
best to rTuin every thing in sight, on which
the ham will be able to do some good work
with his set along the lines that have been
mentioned above.

- Radid Set Owneﬂt‘"s

Information
(Contined from page 1638)

purchased for a small amount from your
radio dealer, who can also install the attach-
ment, if yon lack either time or confidence
in vour abjlity, to make the simple connec-
tions needed.

A test will show the good results obtained
from a “filter” of this type. It tends to
suppress the high uotes in your horn and to
afford a f{reer passage to the low ones,
which give the most pleasing tones to the re-
production. A horn speaker, equipped with
a device of this kind, can hardly be dis-
tinguished from a cone speaker by the ear.

A Typical Month At
: WRNY
E (Continued from page 1641)

tic baritone who had just returned from a
triumphaut tour in South American cities.
On Monday morning, Ruth Conne, adviser
of wealthy women in many cities, talked on
the trend in fashions; and H. O. Osgood,
of Musical Courier, about concerts in the
forthcoming weeks; and Walter Grueninger,
of Harper's §Magazine, about the best books.
WRNY, broadcasting about the only noon-
hour program, pourcd forth its entertain-
ment to hundreds of homes, restaurants and
radio shops with jazz piano work, singing.

40 Non-Techmcal
Radio Articles

every month for the beginner, the layman
and those who like radio from the non-
technical side.

SCIENCE & INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio articles of any non-radic magazine
in existence,

Plenty of “How To Make It” radio arti-
cles and plenty of simplified hook:ups for
the layman and experimenter. The radio
section of SCIENCE & INVENTION is
so good that many RADIO NEWS readers
buy it solely for this feature.

Radio Articles Appearing :

in the June Issue of

““Science and invention®’
Magazine.

The Future of Radio Broadcasting,
By A. P. Peck, Assoc. L.LR.E.
The Radio Constructor — Browning-Drake
H Receiver With Two Stages of Tuned Ra-
dio-Frequency Amplification,
By William A. Vorhees
New Device Prevents Radiation,
Simple Pickle-Bottle Coils,
By Herbert E. Hayden
More Data on “B” Eliminators.
Radio Oracle—Radio Questions Answered.
Radio Wrinkles.
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“MOST POWERFUL IN THE WORLD”
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te for your copy today.

MANUFACTURED BY

GOLDEN-LEUTZ, Inc., Sixth & Washington Aves., Long Island City, N. Y.

Navy Model
ire or wri

UNIVERSAL TRANSOCEANIC

CABLE “EXPERINFO”

Wavelength Range 35 Meters to 3600 Meters

W

Full details are given in our 88 Page Catalog Free.

R. LEUTZ

Design by

LICENSED UNDER HOGAN PATENT 1,014,002

CHAS.

[00Volt Storage ‘B 'Battery®(0

Everybody can now enjoy the benefits of

Stiorage “B” Batteries—more power, quieter SE Rv 1CE

reception, greater economy. Rubber case pre- D

vents leakage or shorting. Easy to recharge. ouble-Duty

Will last for years with ordinary care. CHARGER
Charges 6-volt ‘A"
or Auto Batteries

SERVICE Rechargeable «“B’’ Batteries :
o 25 ts
in all-yubber cases SOLT $5 50 f T ‘OB}\'le*;D]!'\

of
SERIES, l\ouclce
100 00 erit

volts *10 Vaur $12.50 Ly onmiter

The helzht of con-

Service “A” Batteries

[w]** ll)lc rubber case. Two

ntee.
s, ... 14,00 | Prices in Canada Vout*7.7 melae
182l;u:atmp L L 16 00 {IOC())LT$14.50 {IZCS)LT$17.0°

SERVICE BATTERY CO.of Canada,3 Roncesvallesve.

Taronto, Ontario

SERVICE BATTERY CO.

704 East 102nd Street Cleveland, Ohic

Complete
withBulb

$l4.50




1694

Radio

Manufacturers

HE most perfect Radio
set that can be devised
falls short of its purpose

unless it reproduces tone with

extreme fidelity.

During our long experience in
manufacturing amplifying horns,
we have produced many models
and have continually improved
the different types as various
sets developed and a more faith-
ful reproduction became so
necessary.

Miller

. v .

horns to fit
your —~——
requirements

The trend in horn development
has ever been toward the use of
the long air column, as the best
results are obtainable only by
using horns of this character,
carefully designed to attain the
correct exponential curve.

Such horns, scientifically de-
signed, reproduce both high and
low frequencies with an extreme
evenness of amplitude, giving a
color definition and volume not
otherwise obtained.

Our engineers have developed
air columns which secure re-
markable results and the ma-
terial we use is particularly
adaptable as the horns are light
in weight, unusually durable, can
be molded to any practlcable
shape and are so inert that they
meet the requirements of am-
plifying horns most admirably.

Send us your data, Myr. Manufacturer

and let us submit specifications,

The Miller Rubber Co. of N. Y.

Akron, Ohio, U.S. A.

Invention Increases
Summer Reception,

Summer no Jonger
means putting  your
radio away. This new
antennae  gives you
“winter clearness’
during hot weather.
Increases  selectivity,
cuts down static. Own-
crs say it's worth $10.
Pricc only $4, Write

today for testimonials and full information,

FISHWICK RADIO CO.,,

131 Central Parkway Wast

Cineinnati, Ohio

etc. With the evening, the Poetry Post
brought Baroness Posse, famous writer of
Sweden, who told of the literary activities
of her own country, and shortly afterwards,
Kathryn Behnke, the original “Lullaby
Lady” sang many thousands of children to
sleep with her lullabies.

You should have been with us shortly
thereafter when the beautiful reception
room and halls of WRNY were crowded
with young debutantes and their familics.
There was the tiny Joseph Gangeline with his
accordion, larger than himself, and with
him his guardian, Blind Alonzo. Then there
was a competition among fine singers, out of
whom two were selected for regular appear-
ances on the WRNY roster. FHugo Gerns-
back, editor of this magazine, delivered his
weekly scientific address; IFerrucct’s Orches-
tra played dance music; and the Radio
Theatre Playcrs eqve an threstmg pre-
sentation of “At the Pearly Gates.”

On Tucsday the women’s clubs of New
York broadcast, through their presidents, to
thousands of club members throughout the
country, as well as to the other women list-
eners.

In the evening, Joan Lowell sang ditties of
the sea. She was born on the sea; her
mother died wiile she was a baby. and for
fifteen years Miss Lowell never saw a white
woman. Ifer father was captain of a ship
which ranged the South Secuas, When she
came back to Amcrica, the stage drew her,
and today she is one of the most interesting
figures amougst the younger actresscs.

Back in the studio, Lazar Samoiloff stood
facing his young artists, drawing out of
them like a Svengali, although a pleasunt
one, their best singing. Then came lHenry
W. Jessup, one of the greatest lawyers in
America today, and spoke on the Constitu-
tion. His grandfather drew up the platform
upon which Abraham Lincoln was nomin-
ated for president. June Lee, the Singing
Vagabond was hecard, and after their per-
formance, the whole cast of “The Bunk of
1926” came to the studio. While onc mem-
ber of the cast was broadcasting in the
studio, the others were in the program direc-
tor’s office listening through the loud speak-
er and enjoying the broadcasting just as you
did. .

You remember the man who offered to
put a wrist watch on the Statue of Liberty?
He was here and told us all about it.

We jumped {from this to Dr. Sicgiried
Block’s talk on “Mental Hygiene,” Mac
and Lennie singing original songs, and Al-
ifred McCann’s “IFood” talk. Richard Hage-
man, former conductor of the Metropolitan
Opera House, appeared with his artists, J.
Armour Galloway conducted the Tuxedo
Musical Club; thirty beautiful young wo-
men singing a program of lovely songs, con-
sisting of oratorio, light opera and grand
opera.

The Czecho-Slovak Novelty Orchestra
played exactly as they might in Prague.
They even came in costume.

Monday evening Catherine Cronin read
poetry; and then The Royal Aces Orchestra,
Ferrucei's  Orchestra, Florence Gerringer
and Judith Roth all brought popular music.
J. Van Cleit Cooper gave another of his
musical travclogues; and the Irvine Players
presented the second Ranro News prize play,
“The Tugitive”  Tuesday, again,  and
Charles A. Vilas spoke on “Law”; Wolfe
Kaufman played his musical saw; Katherine
McMillan sang and then we enjoyed more of
Orlando’s  Roosevelt Concert Orchestra.
Emilio Roxas, Italian musical conductor,
with his artists gave a fine program, while
Julian Huarte, one of the greatest living
Spanish composers, played his own musical
compositions and introcduced the Mexican
Nightingale, Anita Calberone, and Giovanni
Gurreri.

Another theatre company comes after the
show—"Nat  Herbert’—and the leading
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off the opress.
Our second catalog
for 1926, 100 pagss
of parts, accessor
ies, kits and sets
—all  the Dbest
and the latest.
A copy is yours
for the askis
Just drop us %
lme — da it
today!

CHlCAGO SALVAGE STOCK STORE

Dept.R.N. 509 S. State St., Chicago,U.S.A,

RADIO
INVENTIONS

Protected by U. S. and Foreign Patents,
MASON, FENWICK & LAWRENCE
Patent and Trade Mark Lawyers,

Washington, D. C., New York, Chicago

Established Over Sixty Years

Refelences Life Savers, Inc., Port Chester, N. Y.;
Siephen . Whialtman & So Philadelnhia; Pacific

‘uast Bisenit Co. .3 Lefr, Inc.. New York
City: Sprague V . G Chiciino; The Warren
Co., Atlanta, Ga.; K. Baldwin Co.. New Orleans, La.:
Joseph Burnett Ce.. DBoston.

Send Description and Sketch,

Secattle, Wy
er & C

It scts them going. Young folks are enamored by |
those tantalizing tuncs. Be the Jaazr King with your

y lone ,_'l
SAXOPHONE u

Teach yourself, 3 free lessons give you quick {—‘ |
‘easy start, Try any instrument in your own 5

home 6 days frce. See what you can do. Easy K f;‘
terms if you deecide to buy. Send now for i 'i""
beautiful free literature. A postal brings details. i} S0
Buescher Band Instrument Co. \ \1
1528 Buescher Block Elkhart. Indiana =

Wade Sauare Law Condenser and Dial

Al sizcs, comn|e(e with 4-inch vernjer dial, for:
Capacity .000125 mtd $6.0
Capacity .00025 mfd.
Capacity .C0035 mfd.
Capacity .6005 mfd.

At your dealers, otherwise send nurchase

price and you. will be supplied posipaid.

THE VII(ING TOOL AND MACHINE CO. Tne.

747 65th Street, Brooklyn, N.

Immediate Shipment from Stock
HAVE MERCHANDISE

WHMEN YOU NEED IT
Catalog 466'S is free to dealers

WHOLESALE
7 J?

‘ZxcLumveLy

| ——— PITTSBURGH. PA.

5| g O
929 PENN AVENUE ——

PG SToves

The New Magazine
of Scientific Fiction

JUST OUT

(See full page ad, this issue)
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members of the show put on a program that
is unforgettable.

The Allied Theatre Interests hurriedly
summoned their leaders to a dinner at The
Roosevelt to present to Captain George
Iried, of the President Roosevelt, the pro-
ceeds of the Hippodrome fund benefit. Over
$15,000 was given over to the crew, who,
to the last stoker, came to the dinner. Aug-
ustus Thomas was toastmaster; Frank Kee-
nan of the Players spoke there, and Thomas
Meighan, who is president of the Lambs
Club. There was much music. All of this
went over WRNY.

Nick Cambourakis, a splendid young vio-
linist, was heard. On this Friday night
came an all-Irish program. Think of this—
exclusively, through WRNY-—William Cos-
grave, the President of Ireland, sent his
greetings to America. Vice-President Kevin
O'Higgins cabled his grectings, as did Lord
Glenavy, chairman of the Irish Senate, and
the former Lord Mayor O'Neill of Dublin.
Cardinal O'Donnell, Archbishop of Armagh
and Primate of Ireland, John McCormack
and many others were in the group. In
person came HMoward Harrington of Dun-
low Castle, Killarney, and Lindsay Craw-
ford, Irish representative to America.

Saturday night brought a group of little
girls and boys under twelve associated with
the National Stage Children’s Association,
many of whom have appeared in the White
House before the President. There were
tiny tots who had to stand on a chair to
reach the microphone.

As a special novelty, we introduced Viola
Gentry, daring aviatrix, who flew under the
East River bridges.

The Women Lawyers’ Association met at
the Astor. Hon. James W. Gerard spoke,
as did many distinguished lawyers, senators
and other prominent men.

One of the most interesting events broad-
cast was a debate at the Manhattan Opera
House. Professor Scott Nearing argued
that the United States should recognize
Soviet Russia. J. Robert O'Brien took the
opposiug side.  The chairman began a har-
angue which the WRNY representative de-
cided ought not to go on the air. The mic-
rophane was closed and the house was in an
uproar. Why did WRNY refuse to broad-
cast? Congratulations poured in from thosc
who praised the move.

Then there was the night that Gregory
Kelly, the Duncan sisters and the cast of
“The Butter and Egg Man" came over, and
so on all through the thirty days.

I will see you again next month.

T R e

Crystal Detector Re-

ceiving Sets
(Con!mmd f/om page 1631)

L i PRTIRIRY o

be used in connection with any radio re-
ceiving set, regardless of its type; and there-
fore it is most advantageous to have a pair
of them at hand at all times.

HOOKING UP THE SET

The connections are very simple. Each
and every one of them is shown in Fig. 9.
The letters A and G and S and S, on the
two coils L and L1, correspond to the let-
ters on Figs. 5 and 7A, and show where the
connections should be made. Coil L in Fig.
9 indicates the primary or 10-turn coil,
whereas L1 indicates the secondarv. After
the set is all hooked up (and this is a very
sitmple matter and should only take a few
moments) you can connect your aerial and
ground and start to listen in.

Turn the wvariable condenser  slowly
through its entire range. If no signals are
heard, move the contact point over the crys-
tal surface to another position and try
again. You will soon find a sensitive point
on the surface of your crystal and receive

1695

Samson Audio Frequency Units

The Samson Electric Company offers five audio frequency units for the 1926
season. They form the most complete line of any manufacturer and are de-
signed for use with the new tubes and tubes thal may be announced at a later
date.

No falling off in quality of reproduction nor burn-outs due to use with new
tubes need be feared.

The astonishingly better tone quality from these units is permanent, unchanged
by weather conditions due to hermetic sealing, and will result in their use by
a majority of set manufacturers who are not handicapped by price considera-
tions.

Each unit is uniform in appearance, size, and is 1nterchangcab1e—each in its
quality reflects Samson’s nearly half century of experience.

Samson Symphonic Transformer, climax of } Samson Audio Plate Impedance. A high
several years’ development. gives perfect inductance choke for use with standard

reproduction of broadcast tones over great- | or high Mu tubes. ................ $4.50
er range than average loud speakers can . R .
cover or is now broadcast......... $9.00 | Samson Audio Grid Impedance. forms idcal

e ificali R ith
The new Samson HWA3 Transformer, 2:1, power amplificalion combination wi

3:1, 6:1. Stlandard equipment with lead- Plate Impedance. ..oovvvvieenniine $4.50
ing set manufacturers and home construc- Samson Output Impedance, keeps direct
tion. Built for service as well as qualily current component out of loud speak-
of reproduction. ......... ... $5.00 | er. .. e e $5.00

These parts may be obtained on or about
June first from Samson distributors.
Set manufacturers, who believe we may be of assistance in solving their audjo problems,
are invited to write.
Send for attractive illustrated booklet No. 26 on Audio Frequency circuits.

SAMSON ELECTRIC COMPANY

. . . . Manufacturers since 1882
Sales Offices in 30 Leading Cities Main Offices and Factory

Member RIS Canton, Mass.

a]'l%gp; EAR fU !RAONT ;E§Y9H (o] MASB\é'?;'lE{éB?REY

Send No Money

This s an wr-luﬂ 100 amp, Rallo Storage Battery henestly bullt of puresi, materials
by real battery Luiiders. Solid Ruhher Compartment Cases
NO DEPOSIT OR ADVANCE PAYMENT REQUIRED
Simply ordevr—and we will ship by express and you ean 4\mire battery at yvour ex-

g content. If you ugree with us that it’s the biggest offer ever

made—npay the exnres 1 $10.51) plus express charges.
I you prefer to remit with order—deduct 30¢c.
WE ALSO BUILD AUTO BATTERIES FOR ALL CARS

THOMAS BATTERY CORP., 511 West 50th St, New York, N. Y.

—

my l-;;y Fancy Pricesfor Radio Cabinets?

Hardwood and Solid Walnut. Full length piano hinge,
lid support, etc. Free base-board. Free Catalogue.

THE SOUTHERN TOY COMPANY, Inc., Dept. N. HICKORY, N. C.
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o/l TRIP 1o the CENTER of the EARTH

By JULES VERNE

In his immortal story, “A Trip to the Center of
the Earth”, Jules Verne has quite outdone himsclf.
Not only was Jules Verne 2 master of the imag
tive type of fiction, but he was a scientist of high
calibre. Besides this, his intimate knowledge of
geography, the customs and peculiarities of the vari-
ous races, made it possible for him to write with au-
thority on any of these subjects. - So when he takes
us to the center of the carth, via the route througl
Iceland, we get the feeling that, somchow, the story
is real, and this, after all, is the test of any good
story.

Instead of boring a hole inta the bowels of the
earth, Jules Verne was probahly the first to think of
taking the reader te unexplored depths through
the orifice of an extinet veleano. No one has
as yet explored the very center of the earth. for at
no time have we descended deeper than about a’
mile below the surface of the planet. Who knows,
therefore, but that there may be tremendous discov-
eries ahead of the human race, once we penetrate
into the great depths of the giobe?

Even life in tiie incerior of the earth is not an im-
possibility, When our deep sea expeditions come
home with speeimens of fish that live at the Dottom
of the ocean, and under what appear to be unendur-
able pressures, where logic would assume there
could be no life. Read Jules Verne's story of “A
Trip to the Center of the Earth”, in the June issue
of AMAZING STORIES, now on all newsstands.

25 Cents

:

eoN 1704

25C

Per Copy

SCIENTIFICTION

s UG 7 A new kind of Magazine — Scientific

' s Fiction Stories by world-famed writers

SIIHOLS  INIZVAYV

Marvelous, Amazing Stories by great men such as Jules Verne, H. G, Wells,

YOU CAN BUY A COPY etc., appear in this new magazine AMAZING STORIES every issue.
ON ALL NEWSSTANDS

Stories of flying into space at dazzling speed on a comet; Mesmerizing the dead.

[4

But if there is no newsstand remarkable situations of all kinds. Tremendously interesting—yet instructive.

nearby, use this coupon _ Keeps you in touch with the writings of the men with the greatest imaginations
e in the world.
. ol L » s . . . .
E;plg;;?(]e;;:ZeFlli’t]\LS};}:fk,cﬁ? Jne. I _ Don’t miss a single issue—ask your newsdealer for a copy. Price is 25c. Large
Gentlemen: I am enclosing §2.50 for 8 size magazine, § x 11 inches. Buy one today.

one year's subscription to “AMAZING §

STORIES.” H . . 1 j

Kot sreveeren e o Experimenter Publishing Company, Inc.
Address ... o i i : 53 Park Place’ New York’ N Y.
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signals. After a station has been tuned in
to its loudest point by means of the con-
denser, readjust the crystal detector for a
more sensitive point and keep this up until
the best position is found.
INCREASING SELECTIVITY

If you live in a congested district and find
trouble tuning out one station when another
one is operating, it may be advisable to sep-
arate the primary and secondary coils by a
spacc of about half an inch. This can be
done with the spider-web type by placing a
block of wood half an inch thick between the
primary and secondary coils.  With the
solenoid coil, a longer tube can be emploved
and the primary winding is merely slipped
away {rom the secondary and then fastened

5 DET.
A
L =
L T
G PHONES
S,

FIG 9
Simple hook-up for a crystal set using home-
made coils and apparatus described in this
article.

ojl

in new lioles drilled in the tube. A de-
crease of coupling in this manner will in-
crease the selectivity of the set and allow
you Lo separate stations better, but it will
also detract slightly {rom the reproduced
volume.

Tven to the experimenter who is familiar
with vacuum-tube receivers, a small crystal
detector set will be found of great advant-
age. It can be used for listening in on the
more powerful local stations, and in this
vay will provide a means of great economy,
jnasmuch as it consumes nothing when it is
operating. It can also be resorted to when
tubes blow out or batteries run down, and
will be found ready for action at any time
when vour vacuum-tube receiving set will
not work, Therciore, both the beginner and
the more advanced fan should be interested
in crystal detectors, and should most cer
tainly have a good crystal-detector receiving
set on hand at all times,

i

| i Wam to ”K'novlb |

: (Contiiined from page 1676)
B " i i
watch for loose or broken connections.
the various instruments for open or toeir-
cuit; for instance the winding of coils or trans-
formers should test complete. That is. if a
“C battery and head set connected in scries
and the two loose ends which result are placed
on the terminals of various windings (primaries
and  secondaries of coils and transformers), a
click should be heard in the headphiones, otherwise
it s an  indication of an  epen eireuit Note
carefully the position of the coils used, be sure
they are still rigidly fastened to the sub-base
pawcl, as much cf the efficiency is due to the posi-
tion of these coils. A change fu the ‘angle” of
the coifs  will introduce wmagnetic couplin
tween each radio frequency stage and  ther
cause the set to “oscillate,” or “whistle’
“squeal” when tuning 1.
HONEYCOME COIL DATA

Q. 2. Can you furnish me

chart in which is given the

/ith some sort of
s characteristics
of honeycomb coils in the that may be pur-
che The essential characteristics that T refer
to arve: each coil's approximate inductance value
in millihenries, and the maximum and minimum
wave-length that may be covered. when shunted
by an ordinary .001-uf. variable condenser.
A. 2. The following is the data ynu desire:
prox. Inductance Max & Min.
in Millihenries W. L. with

Size
L— 25 .04
L— 35 .075
L— 50 18

I— 75 3
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CRUWALD ANT-TERRA

A ground shielded within itself. Reduces static
and power noises and is the ONLY successful system
of grounding for short wave reception. Can be in-
stalled in 10 minutes. Carried by local jobbers and
all reliable dealers.

PRICE $6.50
Mailed prepaid on receipt of M. O.

Jobbers and Distributors Wanted.
National Distributers

B. KRUGER & CO.

500 N. HUNTLEY DRIVE SHERMAN, CALIF.
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It's Easy
toBuild a
Powerlul Set

Using the New and
Improved FRESHMAN
"TRF’ Low Loss Kit

Straight Line Wave Length
Condensers With Low Loss
Self Balarnced Coils - -« o
These are the iden- :

tical units which :
have made the 50
FRESHMAN —_——
MASTERPIECE

factory built Receivers the World's
Greatest Radio Sets.

Complete instructions for building
this powerful five tube receiver,
written in plain everyday English,
together with actual size schematic
wiring diagram, are furnished with
every FRESHMAN “TRF” Kit
Soid by Authorized
Freshman Dealers Only!

CHAS. FRESHMAN CO., Inc.

Freshman Building, New York
2626 W. Washington Blvd., Chicago

No Noises!

Tones clearer, voices more distinct, and
volume greater with—AMPERITE. No mov-
ing parts. It brings the utmost out of each
individual tube. Specified in all popular
construction sets. Price $1.10,

ARadiall @ompatz/v’
Dept. R. N.-6 50 Franklin Street, New York City
; Write for

Fhe “SELE-ADJUSTING” Rheostat

copy reaching

Insure each
Subscribe

Experimenter Publishing Co., 53 Park Pl,

your you

monti.
to RADIO NEWS —$2.50 a year.
N.Y.C.

Size Millihenries Wave - Lengths

L 00 6 430 1.460
L— 1350 1.3 660-— 2,200
1— 200 2.3 930— 2,850
L— 230 4.5 1,300-— 4.000
L— 300 6.5 1,550— 4,800
L— 400 11. 2,050— 6.300
L— 500 20. 3,000— 8,500
L— 600 40. 4,000-—12.000
L— 750 65. 5,000-—15.000
L—1.000 100. 6,200--19.000
L—1.250 125 7,000—21,000
L—1,500 175. 8,200--25,000

New Developments in

Radio Apparatus
(Conlmucd fl om /’GJL’ 1648)

Taatlahient Liith)

it

tral arm which travels around the plate Thls
arm short-circuits some of the resistance,
which is relatively high, and thereby causes
an increase in volume, The tips of the
phone cords are inserted in the end of the
plug in the customary fashion.

Although this accessory may seem rela-
tively unimportant, those fans who have

This shows the interior of the phone plug which
will vary the volume. The rheostat, has a high
resistance.

Courtesy of Central Radio Laboralories.

done much experimenting with different loud
speakers and who are very particular ahout
the quality of reception, will agree that a
thing of this nature is a handy adjunct to
have about the radio receiver. The quality
of the reception can. many tinmes, be vastly
improved by the addition of a little more
resistance in the loud speaker circuit, and
here is an easy way to do it.

i i 18y s i Stz i

- Evervman’s Receiver

The Fenway
: (Continued from page 1657)

Tt

“hocked-up” a good ground on that first coil
condenser ?

“After making these tests, break the cir-
cuit hetween the coil and the socket and con-
nect a grid condenser and leak between these
two points, Connect a pair of phones to the

Station

WRNY

NEW YORK

258.5 Meters - 1160 kilocycles
is owned and operated by the
ublishers of this magagine

Our Editors will talxr to you
several times every week-
See your Newspaper
“for details

TUNE IN ON

WRNY
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$2.50. \\nm fcr J.Sullelln 109-RN.
NATIONAL COMPANY, inc.,
A. Ready, President
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control the reduetion ratio _with
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From Amateur to

Commercial Operator
Allen T. Powley, 22
years old, is Chief Radio
Operator on the big
cable ship "All Amer-
ica”. A High School boy
from Kingston, N. Y.,
he graduated from the
“Y" lastitute and now
has this pleasant and
profitable job.
Radio offers the same
opportunities to you.
Learn Radio at home in
o spare time or at our big
School in New York City. Courses for Radlo
Operators, Mechanics, Broadcasting, Deal-
ers, etc.
Write now for FREE Booklet. '‘Opportunities in Radio’”
Y. M. C. A. RADIO INSTITUTE
158 East 86th St. New York City

GOOD SOCKETS ARE IMPORTANT!

One experience will change

the bellef that ft s
economy 1o use fnferior
sackets.  For Dest results

you ean do no hetter than
c¢heuse B-T Nockets They
take beth the old and new
base tubes without an
adapter,

Price Lypu UL Socket

Silent Sncksc( ([m- Detec-

The IC-T l’l,‘NH T'Yl‘n

Socket for thase who want

a less expensive sccket. The compact size and sound

design will appeal to many.

SEND FOR FREE CIRCULARS ON ALL B-T PARTS
BREMER-TULLY MFG. CO.,

532 So. Canal Street HH Chicago, IIL

I If you bave an invention and desire to securc a

paLenL

and free gulde
PATENT." Tells our Terms, Methods, ete.  Send model
or sheteh and deseriptian of your invention fer INSPEC-
TION and INSTRUCTIONS

No Charge for the Above Information

RANDOLPH & CO., Dept, 453  Washington, D. C

CTHOW TO GE1

send for oqur Lridenre of Iu\cvl‘m\ Blu\k
hook, youn

N'T LOSE YOUR RIGHTS
Before disclosing your invention to
anyone send for_ free blank form
“EVIDENCE OF CONCEPTION"

to be signed and witnessed.
LANCASTER & ALLWINE
Reg. Pat. Autys. in U. S. and Canada

Washington,

270 Ouray Bldg., .
i ““Evidenca

Originators cf the form

C. L. PARKER

of Conception””
Formerly Mcmber
Examining Corps,
U.8. Patent. Office.
PATENT - LAWYER

PATENTS

Patents, Trade Marks, Copyrights, Patent Litigation

Handbook for Inv erl.ors ‘Protecting. Explolting
and Selling ln‘cntlons.” seny upon reqguest, -
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END OPPOSITE 45T TURN ‘
GROUND OR GROUND

: 3% TURN | QAL
e ‘ax%'ﬂ L@*%"'—o— Jobbers
RNC «d Dealers

7] Year after year there has been a
! ) tremendous increase in radio sales. 1926

@olz @ \\.!]l he the !

st year, hy far. You

= ) want your sharc and we can help you
= X GND.” GRID  ANT. é ot it _
- 5" ST TUBE The country has been flooded with “OIFF” radio
- 3- :
-,@ y sets. The public is sick of it.  They want merchan-
; . ) dise. They want precision instruments that give

positive lu(pti n—mnot just a good looking, non-

L, l3" 27 DR’lLL i functioning radio

CASE RADIO APPARATUS has made aood. PERTINENT FACTS

H RUBBER It is one of the_ {t_e\v merchandising successes— 1. Five, six and eight tube models,
16 WELY ?P—bccause it is built right and priced right. | all radio frequency.

The working drawing for the construction of ~ Case Radio will compare with any. on the market =~ Su,l,;lf\b “,(”,ul:s[lj \:]:ﬂm‘lf)(oﬁmig

the antenna coil and its holder and sockets. ! tor looks,~AND “beneath the hood™ there is an 3. Batteries and no battcries.

This is coil L in the diagram ou page 10656. ! electrical instrument, designed, engincered and re- 4. Sold  exclusively through rec-

engineered. We have exactly what the public de- ognized jobhers and dealers.

plate of this same socket and to the B bhat- mands,—Further,—we have a complete line, not 5 TUBE RADIO SET FREE
tery +45 volts. If that first circuit is work- one set but fourtcen sets. Let them choosc and for a name for our House Organ,
ing vou will be able to hcar a local station. lower your sales resistance. which we accept. Open to every- {
Now take the second circuit, and test it the Ask anyone that has sold Case Radio and they ppe except persons living in Mar-
same way. Next, the two circuils combined. will tell you that it is in a class by itsclf. Good Ho cannehtpd With oppamleac [t {
Now test the oscillator as vou have already franchises still open. i

tested the first two circuits. Forget that it

is an oscillator circuit. Treat it as if it was INDIANA MFG. 89’ ELECTRIC CO.

the first can—the antenna circuit. Here's
how you do it: ]%lug one tiplrol;l the phone 600 CASE BLOCK MARION, INDIANA

cord under the plate binding post of the

oscillator tube socket, connect 45 volts of B
Cone Loud Speaker

to the other; connect the antenna to the
(All Parts
and Save $2500 Supplied)

Why pay $35 or more for a cone loud speaker when you can easily
assemble a splendid super-sensitive one at home with the complete

LIST OF PARTS FOR FOUN-
DATION UNIT

Antenna coil (for waves from 35
£ to 550 meters) L, L..

£ R.F. coupler (details page 1657)
Oscillator coupler (L3-L4-L5)
Mounting bases for couplers

i Variable condensers, S.-L.-W. - |
E .00035-uf (C1, C2, C3) -

et

GO DN bt et

1 Panel, 8x28x3/16 inches parts we send you—and save $25?
1 Rheostat, 6-ohm = % Wel.inch;de a specgfl\.l com\;/alvte cone g]nit. btl\._xe print, a?d simplified
: eclions for assembling. You can easi it u i -
3 Vacuum tUbes’ 201A type, and : lr:; hours. Large size, lgB inches high, cgnfsletet: ir? e]:e?y ed:t::lte“l\;r:
SOCke_tS matched for beauty: reproduces with faultless accuracy. Yet cost is
E 3 Vernier dials = amazingly low—on_ly $10. You make this saving because we save
%r 1 Filament switch 5 the cost of assembling and packing and you save all dealers’ profits.
i 1 D.C. Jack E FREE TRIAL
r 1 Grid condenser, .00025-/1-1?-, and - Write for complete details of this remarkable speaker and for
: grid leak, 2-megohm our amazing |0-day Freco trial offer and money-back guarantee. Act
t 1 Fixed condenser, 0.5-4f. sl onEe—wrnite now.

SCIENTIFIC RADIO LABORATORIES,
254 West 34th Street, Dept. 46, New York City.

EAR ‘
actricit”

—

B Sub-panel, 4x12 inches : ‘
£ 1 Piece insulating material, 274x275 -
£ . x%3/16 inches

i Tap switch and 3 taps

Safety fuse and mounting
Milliameter, 0-50

Voltmeter, 0-8-80-160 (special
type)

5 Binding posts (A, G, —A, 1A,
| —B, -+B Det,, two/—}—}% Amp.)

1 Baseboard, 914x2714xY4 inches Coyne Electrical School—Dapt. A-534

4 Copper cans (3 are 5x6x6%4; 1 is 1200:4310 W, harrison treet, hiceso, linols | =

4x4x4) . :
50 feet No. 14 or 15 rubber-covered 64 “Iustrated Pages RADIO PANELS
© 14 pound No. 32 copper wire, D.S.C. - | Ki1il i€ 1 10s) Bargains! ’ OF GENUINE BAKELITE

BAKELITE KNOBS

permanently hold their color and
finish. Write for Booklet 24
B BAKELITE CORPORATION
247 Park Avenue, New York, N. Y.

o Chicago Office: 636 West 22nd St.

BAKEL|TE CORPORATION OF CANADA, L.,
Dufferin St., Toronts, Ontario, Canada

[l

in 3months, Massivo
eleclrical equipment,

Free Railroad Fare

Enter anytime. Special limited offer. Auto and Radio
Courses FREE. Send for Big Free Catalog. Actnow,

[~

sl

flexible wire
E: or D.C.C. Cut, drilled and engraved to order. Send rough

i A sketeh for estimate. Our New Catalog on
The material for the Complete Fen- 2| wrlte fOr cataloz TOday P;l’cls Tuhbes and Rods—all of genuine Bake-
way receiver, which will be listed

Jite—maited on requégr_r MFG. CO
. f . RR
s in Part II, is estimated at $133. | S

RANDOLPH RADIO CORP.
159 N. UNION AV. pept. 2 CHICAGO, ILL.

520 S. GREEN ST. - - CHICAGO
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wo WONDER Books for Everyone

You can build hundreds of useful things at home

FRESH FROM THE PRESS

1700

buy a copy of

“"HOW TO MAKE IT"

300 Illustrations

HOWTOMAKE Ir

Compfled by tho staft of

Partial List of

Contents Building your own home furniture, cameras, radio cabinets, sport
How To Make devices, etc., is easy if you know what materials you need, and have
Furniture an illustrated explanation on how to proceed. Then too, you can save
Electric Motor a good deal of money by making these valuable things yourself.
Tool Set “How to make it a big book compiled from the great magazine

Radio Cabinets
Wind Power Saw
Ice Boats
Motor Speedster
Movie Camera

Phonc’grap}.‘ Sold everywhere—or if you cannot obtain one nearby, send in the
Toy E]e;{;’““way coupon on this page enclosing full price.

Drill and Lathe
Battery Charger

Uses for o4 Pipes EXPERIMENTER PUBLISHING CO., Inc. TRATIONs. LARGE SIZE,
Etc.. Ete. 53 Park Place New York, N. Y. 9 x 12 INCHES.

"*Science and Invention,”
date things to make at home.

with only a few simple tools.

Every home in the United States should have one of these books
handy—worth its weight in gold.

SOLD ON ALL NEWSSTANDS

is full to the brim with hundreds of up-to-
Things that can be made by any man

Buy your copy today.

Price 50c.

PRICE 50c

116 PAGES, 300 ILLUS-

Surprise Your Friends—Master Mystery !

 POPULAR

PRICE 50c

116 PAGES, 300 ILLUS-
TRATIONS. LARGE SIZE,
9 x 12 INCHES

| Popular Magic
contains

116 pages, large
size, 9x12 inches.
300 Illustrations

Compiled by the
Staff of
SCIENCE &
INVENTION

under the direction

of
PROF. DUNNINGER

the man who mysti-
fied the Prince of
Wales, ex-Presidents
Harding, Taft,
Roosevelt, President
Coolidge and other
celebrities.
Contains card tricks,
dice tricks, match
tricks, amateur
tricks, chemical
tricks, lyceum tricks,
stage tricks, popular
magic, spirit tricks.

EXPERIMENTER PUBLISHING COMPANY, Inc.

53 Park Place

Read

POPULAR MAGIC

300 Illustrations

Be the popular man in your circle of friends. You can enter-
tain them and hold their attention with a thousand surprises
and novelties.

POPULAR MAGIC is a book for you, for everybody, young
or old. But especially for those who want popularity, those
who want to realize how much the admiration of friends helps
toward making life worth more.

) POPULAR MAGIC contains thousands of simple, entertain-

ing parlor tricks, as many puzzeling magical stunts and a whole

book full of mystic spirit novelties. A new set of tricks for

every day of the year. Compiled from the great magazine
cience and Invention.™

CET THIS GREAT BOOK TODAY. Chock full of Tricks,
IEI)?veltles. 'Mystic perf:lrlmances, Master sleights-of-hand, Gags,

1sappearing acts. kinds o . E
direct. PRI%E, 50c. £ fun. Buy a copy or Order'

SOLD ON ALL NEWSSTANDS

New York, N. Y.

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

Centlemen: Enclosed And $.......... for one copy of [| HOW TO MAKE
IT. {0 POPULAR MAGIC.

City and State ................ F
Check magazine desired and enclose full price.
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.
You save

cﬂpproved/

Listed 7] Slandﬂrd by

WORLD “A” Batteries are 4
famous for their guaran-
teed quality and service.
Backed by years
of successful
manufacture
—thoosands of
satisficd users,
Built of finest
malerml:powl-
ble to obtain
from raw ma-
terial producers
of national rep-

*nDR' @ ' lzlcell_24.v°lt utation. hqulppcdwnh
v | BFY GND. Storage "B’ Battery | it

ST RN U, R L
2 8 2 " 8 2
4 ’

contalmrs an_insur-
anceagainstacid,leak-

GRID .- .
05C.%Cy  T0 (3 PLATE QSC. Positively given Free with each age an! breakage, Y ou
@ / { purchase of a VVORLD CAT =:\l\‘aﬁlt/ per cent and
i Storage Battery. You must L — L
send this ad with your order. | Z-¥r.Guarantee Bond in Writing

T.f}is sketch illustrates the mounting of the os- World Storage ‘‘B”’ Batteries | with each Radio "A” and Auto Battery, WORLD Battery
cillator coil, L3, L4 a(ld 615’2 in the diagram on give you economy and perfor- owners “'tell their friends,” That's our best proof of
page 1 . mance unheard of before. They performance and is chiefly responsible for the tremen-
. i £ hat ! dous growth of the Company. Compare these prices—
fired plates of the oscillator condenser and di',‘ée;n‘é“ql‘a}li‘gfr‘é?{lira'né’ K;pf_oevae% then send your order in TODAY.
the ground to the can. (Of course you must gy Leading Authorities. Solid Rubber Case Solid Rubber Case
put a grid leak and condenser in series be- . P Radio Batteries Auto Batterics
. ) At . o . . 6-Volt, 100- A s . $11.25 6-Volt, 11-Plate . . $11.25
tween the grid of tl}e socket and the coil.) Radiocast Station g velt, 120-Amperes | ~13.25 VoIt i3-Plata | . $133s
Torget the plate winding on the oscillator 6-Volt, 140-Amperes . 14.00 | 12-Volt, 7-Plate . . 16.00

coil.  Just imagine it isn't there. The oscil- w S B c SEND NO MONEY!

lator now becomes an aerial circuit, and as
t C < ¢ . a d Just state battery wanted and we will ship day order is

such should enable you to hear Dbroadcast Set your Radio Dials at 210 received, by Express, C.O.D., subject to your examina-
programs, as before.” ‘ "?Vf’tersgf or th% 1t000 Wsatt tion, on arrival, FREE “B” Battery is included.

“What I like about the first act of this m‘;"%‘vgig”g“gim"gg"%n ttf:‘; EXTRA OFFER—Tive per cent discount for cash in
drama,” you can’t help thinking, “is that, air nightly, between 6:30 P.M. i‘é‘}lf“l’;‘:::‘ie;t a}:\l,li);;Nr,oov;oale geta guaranteed battery
although the laboratory model must use cer- and §:30 L. M. and 10:00 P M. saving :
tain makes of parts, the use of these parts | interésﬁnépr'égramsforyou)x: WORLD BEATTERY COMPANY

{gepprovaland enjoyment. ¢ Qﬂs S. Wabash Ave., Dept. 10, Chicagy

World Batteries for Radie

LEARN THE CODE AT HOME
' | i OMNIGRAPH

THE OMNIGRAPH Automs smitter \xlll
teach you both the Wire e C

right in your awn home
pensively.  Connected with
Phone or to Scunder, it will

., at any speed, from 5 to 50 words a

This diagram shows the type (can) and size
of the copper shields used to isolate the differ-

2 GMNIGFAPH is not an e\nerl'nrvt T‘rv‘ m nro
ent parts of the Feniway super-hsterodyne, [ a

!)u) 15 s heen sold »

is not entirely cssential to the suc
set.  The antenna and oscillator e
constructed at hiome, and all types ot “co
sers of consistently high quality may &
pected to approximate the results obt
by the laboratory model. So, as I consi
this statement” vyou hecar yourself say
“T should commence work at once.  Li
most every radio enthusiast, 1 have eno
spure parts on hand to form a foundat
for the Fenway. I guess I'll build it now
tanding—but, there goes the
curtain on the second act!”
(To be concluded in July Rapio Nrws)

| Send for FREE Cata DO IT AY
‘ THE OMNIGRAPH MFG. CO 15 HUDSON STREET, NEW YORK CITY

i ewn @ Radio Phone set Cbﬂd don't know the code—nyou rve missing most of the fun

“Lighting Fixtures”
REALY TO HANG

(Direct from Manufacturer) r N l
Completely wired ineluding rla T I \

Send_for new Catalogue No, 27
(Just redu

J 1 prices) O
Special Proposition to Dealers RADI[\

Eriz Fixture Surerry Co.
STATION R ERIE, PA.

A New Method of Am- |~ i .
plifier Coupling BTl FOR REAL SATISFACTION
(Contivucd from [I(IJ(’ 1650) : AND PERFORMANGE /[ .

y “CONDENSER
?u&s‘ CFO!‘ llga]l)RafhluV Recepuons

Write for Literature
DUCTS ce: HEATH RADIO & ELECTRIC MFG Cco,
= 206 First St., Newark,

The curve of resistance coupling, with the
grid leak of one megohm. shows in a very in-
teresting manner the low efficiency of the
svstern on weak signals and the attainment

of saturation at a very low input. With re-

sistance coupling, if a large output is de-

[
i it is necessary t a arid leak of low . :
GiEEk L 3% ensbaany to Can 8 BEm | ‘ Insure vour copy reaching you each month. Subscribe to Radio News—

resistance. The effect of this is shown {n the
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

same figure on the curve for a grid leak of
0.1 megohm—a lower efficiency on weal sig-
nals but saturation at a l’uoher value,




1702

The New Anderson
“B” Unit
Works on either AC or DC

You can now have plenty of current for
any set without the cost or annoyance of
replacing batteries.

The Anderson “B” Unit requires no
tubes or replacements. It is a full wave
rectifier and has no distortion.

Costs less than a year’s supply of “B”
batteries.

Price $21.50

Order direct on money back guarantee.
Sent post-paid for $21.50 or C.O.D. plus
postage

Manufactured & Guaranteed by

- T.T. RADIO CO.
1931 Broadway, New York, N.Y.

75AWEK

BUILDING RADIO SBTS@ .

Association of America.
iid and repair sets. The
ain you—start you out in
X Be the radio “doc-
tor’ of )nur comm \x]it)‘. $3 an hour up-
wards casily made.

EARNS $500 IN SPARE HOURS
elf,”” writes Lyle
¢ already

nmdg over S
‘\J ¥,

n\p“ty in spare tnut.‘
JOIN ASSOCIATION NOW!

Are you interested in Radio for pleasur
profit? Join now bCCausg W Imw a S

you a cent. nly ]Jm ed numhex of
memberships acceptable. Write now fon dc-
tails—before it is too late.

= == — === = Mail This Coupon = = = — —_—

.
| Radio Asseciation of America. i
1 Dept. 156, 4513 Ravenswocd Ave., Chicago 1
]
1
!

Send me details of your Speclal Radio  Assoeation

sawing, sanding,
n he
BOICE- CRANE UTILITY LATHE

Swings 87,
tachments—a

at-
shep  in for
Boice-Crane lathes, CH‘LU ur s‘.\\s, band

ay Plan

W. B. & ). €. BOICE
Dept. 806-B,
TOLEDO, OHIC

From the curves of Fig. 1 it is obvious
that the transiormer is an efficient coupling
device for weak signals but incapable of
handling signals of great volume. Resistance
coupling is inefficient and will handle still
less volume than transformer coupling.  And
that, furthermore the new system of coupling
is more efficient for signals of all intensities
than resistances and yct is capable of
handling a greater volume than the trans-
fornier.

COMPARISON OF SEVERAL STAGES

In Tig. 2 curves are shown, taken under
similar conditions to those of Fig. 1 and the
results given in arbitrary units, for the per-
formance of two and three stages of this new
system of amplifier coupling compared with
two stages of transformer coupling and three
stages of resistance coupling. The results
indicated are too ohvious to require a lengthy
description.  There are a few points, how-
ever, which should be mentioned. In the
first place the two stages of the new system
show considerably less cfficiency than two
stages of transformer coupling for signals
of weale intensity ; but as the intensity in-
creases the new system equals transformer
coupling and finally exceeds it, because the
two stages of transformer coupling have
hecome nearly saturated at a relatively low
intensity.

The three stages of the new system show
a very high efficiency for all signal intensi-
tics compared to two stages of transformer
coupling. The curve for three stages of re-
sistance coupling shows the usual character-
istic of this syvstem; that is, the attainment
of saturation at relatively low input and even
a Talling off of the output as the input in-
creases hevond the saturation point. It
might be stated here that, on these curves
{or resistance coupling, above the point where
saturation takes place the quality of repro-
duction is ruined, and the signal quality
almost s totally destroyed when the input
increases that point.

QUALITY WITH EFFICIENCY

The advantages of the new system may be
summarized as follows: A very high quality
of reproduction on signals of all intensities,
with an efficiency per stage equalled o
a transformer on signals of low inter
equalled by no other system on signals
greater intensity. On account of the lack
of regeneration between stages with the new
system it may be used, and will in fact give
the best performance, with three stages;
under this condition it will exceed in effi-
ciency the operation of two stages of trans-
former on signals of all intensities and will
handle a signal volume considerably in excess
of any other system. [urthermore, it may
be arranged in a compact manner, is not
readily affected by stray fields and may be
connected into an ordinary circuit without
the slightest difficulty.

un

i Radio Reception
by Ground Alone

mammmm

(Continied from page 1625)

of the comntry which acknowledged the recep-
tion of these signals, thus verifying the ef-
ficiency of the underground system of propa-
cating radio waves. Signals, transmitted un-
derground from the Rogers Radio Research
Lahoratory, were received as far distant as
Toulon, France. And. as a final word with
respect to underground reception on a wave-
lenath of 40 meters, Doctor Rogers goes on
record as saying: “With a more suitahle
ground, the prediction of Mr. Gernshack wiil
be fully realized ; namely, that by using the
ground alone, without any space propagation,
communication may bhe established between
any points on the globe.”

Radio News for June, 1926

To the Man with an Idea

I offer a cor mprehensive, experi-
enced, effi service for his
; 1l protection and the
it ol his proposition.
or model and descrip-
twn, for advice as to cost, search
through prior United States pat-
. nnlnary advice
gladly furnished without charge.
My experience and fammarny
with various arts fru;uun]y cn-
able me to ;uc.xratty advise
clients as ta probable patentability
before they go to any expense.
Boolklet of zaluable mfurnmuon
end  form ﬂy properly  disclos-
ing your idea free 01 reqiest,
1 rite today.

RICHARD B. OWEN

PATENT LAWYER

2 Owen Building, Washington, D. C.
41A Park Row, New York City

READ

"AMALZING
STORIES”

THE GREAT MAGAZINE

OF SCIENTIFICTION

Price 25¢
SOLD EVERYWHERE

See Full Page Advertisement
in this issue.
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 §HNES JUNE, 1926
g In This Issue: z
g “DOCTOR HACKEN. :
= SAW’S SECRETS,” by :
Clement Fezandié,
lished story of the
and illustrious Dr.

unpub-
great
Hack-

ensaw.
“THE RUNAWAY SKYSCRAPER,” by
Murray Leinster, a story of the Fourth
Dimension, in which the great Metropolitan
Life skyscraper in New York vanishes into
= the Fourth Dimension. One of the most
= surprising tales we¢ have ever read.
- “THE SCIENTIFIC ADVENTURES OF
- MR. FOSDICK,” by Jack Morgan. Per-
= “haps you did not know it, but there can he
excellent humor in scientifiction. One of
the most excruciatingly fuuny stories, which
at the same time is an excellent piece of
scientification, is entitled “*‘Mr. Fosdick In-
vents the Seidlitzmobile.™ i
“A TRIP TO THE CENTER OF THE |
EARTH,” by Jules Verne, (second install-
ment), wherein our heroes have now pena- {
trated to subterranean depths and find a
tremendous number of surprises, |
“WHISPERING ETHER,” by Charles S.
Wolfe, a radio story that holds your interest |
and injects quite a few new thoughts into a -
well-known subject. One of the greates: (
short stories we have seen. |
Another weird story by Edgar Allan Poe, 3
= which we are sure you will like.
Be sure to get your copy today.
The magazine is edited by Hugo Gernsback. l

PRICE 25¢ PER COPY
AT ALL NEWSSTANDS

How Transformer

- Constants Are Measured
(Continued from page 1665)

keep the alternating component at nearly the
same value during a series of measurements.

Furthermore, in order to use a very secusi-
tive current indicator, it is necessary to re-
duce the space current in T or to shunt the
mstrument.  Another way i which to accom-
plish this is to use a Wheatstone's bridge**
in the output of T, in which the constant
component is balanced out in the bridge ad-
justment, permitting the galvanometer to be
actuated by the rectified alternating compon-
ent.

All of these methods are open to serious
abjections, with the exception, perhaps, of
the last: the main objection to this is that
high non-inductive resistances are required

in the bridge, which are not always available !

when needed.

MODIFICATION SUCCESSFULLY USED

In the present work, the arrangement
shown in Fig. 3 proved highly satisfactory.
T is opcm*crl on the straight portion of its
characteristic.  The two compnonents of the
plate current are separated in the trans-
former, the alternating component being rec-
tified in the secondary by means of a crystal
detector. A high resistance is placed in ser-
jes with the galvanometer to hring the cur-
rent into the required range.

With the addition of the switch D (Fig.
1) and its associated connections, the ar-
rangement can be used to measure the re
maining constants of the transformer. It
may obviously be used also to measure the
impecance and resistance of telephone re-
ceivers, loud speaker units, choke coils, etc.

The simple comnections are shown in Fig. |
2A and the corresponding vector diagram in
Fig. 2B, the solution of which gives ‘
Vi VB, — V5 |

2V,V, [
where cos B is the power factor.

Also, if I, represents the current through

the transformer primary !

.
L=

cos B =

I
whence, the transformer primary fmpedancci Insure
151
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Send for Descriptive Literature

The

Donle-Bristol
Type B-6

““The only tube of
its kind in the
worl

Manufactured

The Donle-Bristol Corporation

Meriden, Connecticut J

and Sold by

Tested and approved

by M. L. T, Yale,
Radio News, Popular
Radio and Popular
Science.

By-Pass and Filter Condensers
“Built Better’”’

Used by over 200
of America’s lead-
ing set manufac-
turers.

AEROVOX WIRELESS CORPORATION

489, 491, 493 Broome Street
BRANCH OFFICES Chicago, 111, 53 W,
Cincianati,

Jackson_Bivd

Ohm, 304 Palace Theatre Bidyg.

New York City
oston, Mass., 104 Portland St,
Los Angel&s, Cal., 324 N, San Pedro St.

Special Library of Information

RADIO PATENTS

and

TRADE MARKS
JOHN B. BRADY

Patent Lawyer

Ouray Building Washington, D. C.

I

Cable address: Telephone: nh llJlAm size.
RADIOPAT Main 4806 Sent Postpaid
e — MUELLER RADIO CO.

No More Guessing—

With this ideal tuning combination
MRC—STATION

LOG AND WAVE LENGTH
FINDER

g

IVith this new chart you can easily tune vour set to

cvactly the wave-length of the station you want fo

hear.  Greatly simplifying tuning.

o bhe pliced either above or below any dial not over 4
Very simple to attach; no tonls needed,

DE OF HIGH GRADE BRISTOL OARD

25¢ each or 3 for 50c—Stamps not accepted
533 Bush St Tolado, Ohio

your copy reaching you cach month.
Experimenter Publishing Co.,

Subscribe to Radic News—$2.50 a year
53 Park Place, N. Y. C.
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60000 Newsdealers

are now selling the big new

o ADIG = 7= ISSUE
| | Vﬂ 1T ‘ | JUST OFF THE PRESS—
Kis : k hsua;'iuos" B@ , : § i Fresh and New—Containing
k - Copbingd MV S . sy The finest and most up-to-date list

Ikadio listemers o bt
Cuidea: AL Boolk

cities, together with the broadcast
Edited by §.Gernsback '

QNI TOA

schedule of each station for every day
of the week. The book also lists all
Canadian and Foreign Broadcast sta-
tions.

The second part of the magazize is
devoted to articles of interest to the
Radio Set Owner, giving him infor-
mation on all subjects he ought to
know, to better understand the opera-
tion of his Radio Set.

THIS The third part contains a great
number of constructional articles to
delight the fancy of the hookup fan

BIG ISS UE on many modern receivers.

The fourth part contains a new sup-
plement of S. Gernsback’s Radio En-
cyclopedia, profusely illustrated and
complete in every respect.

_Yjim pouiquiod MIINTS Ol

In all a tremendously valuable book
to have on hand by every user of a
radio receiver. The Call Book for
ready reference to stations received.
The constructional articles for data
on your new set. The Lncyclopedia
for an intimate and authentic knowl-

edge of Radio and the Listeners in-
196 PAGES formation for first hand knowledge on
. : how to care for your set and operate
' it properly.
If your dealer cannot supply you, LA RGE SIZE
This big June issue is now sold
USE THIS COUPON 9 b y 1 2 inch es everywhere by 60,000 newsdealers and

INGaL YOO8 FIIBTTVI SHINILSIT OIaVe

The Consrad Company, Inc.
e i 64_ Church Street New York, N. Y.

:‘-------------------------------:— I'HdiO deale].s. Bl[IV a COP_V NOPP'
R S P Fur s who v s
urc reet, New York, N. Y. I \ ¢] C
: Gentlemen—I am enclosi 50 Pl : Hundreds Of to a?]r(a\tv]s%s:a]‘;]r or ?Zgigc:ier:]tryuigcte;es
—1 neclosing  50c. lease g . ! Fus
1 send me at once one copy of “Radio Review” 1 Illustrations coupon on this page for ordering.
g as advertised above. :
"
n . . .
Y vame i Published and Distributed by
: ................................ H
1
]
N Address :
1 1
: ]
' 1
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Vv, W,
I, 7 v,
and the transformer primary reactance and
resistance are:
R = Z, cos B !
Xi = Z, cos B |

The determination of the reactance, resist- |
ance and power-factor requires the measure-
ment of V,, V, and V..

Vi is the product of the resistance R (Fig.
1) and the current through T.C. Kecping
this constant, with switches A and B to the
left, throw switch D to the left and note the
output current of T. Throwing switch A to !
the right, and opening D, R is adjusted until
the same output current is obtained in T.
The voltage drop in r, or V, is then the
product of R and the current in T.C.

T

Z, =

r

.1]"\—

O
Fics >~

Many variations are possible in the arrange-
ment for the indicator ir'\ this system, but this
is the most practical and simple.

V', is determined in a similar manner, with
switch D thrown to the right.

The same set-up can be used to determine
the mutual inductance between the primary
and sccondary windings. The secondary, for
all practical purposes. can be considered as
an open circuit: so that if V, is the second-
ary voltage, measured by this mecthod, and
I, the primary current, which is determined
by V,/r, then

V, £V,
T, _Zﬁf\{or\/l_.zf\ |

where M is the apparent mutual inductance.
This will vary with the frequency due to the
capacity in the windings of the trans{ormer.

There are a few other measurements which
can be made with this set-up of apparatus,
sucly as the determination of the power losses
in transformers which operate with a loaded
secondary, i.c., the core-loss or open circuit
test, and the impedance or short-circuit test.
These tests, however are not of particular
interest here.

There are likewise many variations of this
method, either in the arrangement of the re-
sistances or in the arrangement of the indi-
cating jnstruments in the plate circuit of T.
The present article, however, is meant to
be only an outline of the method, for the
reader must understand that all these things
are easily put on paper, but when it comes
to actually doing the work there are many
precautions to be observed and many pit-falls
to be avoided.

SHE QUGHT T0 BE ALL )
{ CHARGED N ABOUT

Hear This

Marvelous Receiver

Five Tubes . . $75

Single Control
Highly selective and a long-distance getter.
Easy to operate; coast to coast stations can
be brought in time after time at the same
point on the one large Vernier Dial. En-
cased in a beautiful Genuine Walnut cabinet.

“Distantone

Built By
TO DISTRIBUTORS
There are some unallotted territories in whicl
we can. offer a highly profitable proposition to
reliable and financially responsible distributors
and jchhers. Write for particulars or sample.

DISTANTONE RADIOS, Inc., "™ Réwokk =™

'W%

Itern 37. 2 unit four bearing set, delivering 1000 volts, 600 watts for plate and 12 volts,
300 watts for filament. The “ESCO"” Set is shown here furnishing Power Supply for 4—50
watters in a phone or telegraph set. This is the Ttem used by CBZ8 in pioneer achievement
of the first two way amateur wireless communication between North and South America.

ELECTRIC SPECIALTY COMPANY

Manufacturers of Motors, Generators, Motor-Generator Sets, Dynamotors and Rotary Con-
vertors for all radio purposes. Have you got your copy of Bulletin 237B and ESCO Filter
facts? If not, write for them. T .

TRADE ¢ ‘ESCO’ > MARK

211 South Street Stamford, Gonh.

“ESCO” Engineers will help you solve that Generator problem.

MARKDO

RADIO BATTERIES

Craftsmen
Other Models from $37.50 to $150

The Distantone line includes five tube receiv-
ers of two and three dial control and five and
six tube sets with single dial control; all
Tuned Radio Frequency type. Every model a
superior value for the price.

r “UV” or UX Type Tubes
NEW KLOSNER UNIVERSAL SOCKET

Hexagonal  shaped holes fer large pronss,
are spring arip terminal lug nd case in mount-
ing make it the socket leader for 1926,

ALWAYS DEPENDABLE

MARKO STORAGE BATTERY CO.
Brooklyn, New York

YOU CAN GET

Greater reflex or crystal set
reception if you use the

BROWNLIE
VERNIER DETECTOR

$2.00 At your dealer or Direct.

ROLAND BROWNLIE & CO.
20 Saunders St Medford, Mass.

1022 East 178th Street - New York

KLOSNER RADIO CORPORATION
\.

]

Have your tubes tested on the

Superadio-Dynometer

MODEL 5 WATCH FOR THE B and C
RECEIVER §36 BATTERY ELIMINATOR

De Witt-La France Co., capfridee

o M W.LEMKIN —
A RADIOPTIMIST

Insure your copy rcachmg you each month,

Subscribe to Radio News—$2 50 a year.
Experimenter Publishing Co., C.

53 Park Place, N.
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TELLS AT A GLANCE

1. When the battery needs charging. l !
2. When the battery on charge has been charged ®{ 11
enough, -
Shows instantly whether your “A” Battery will ? RN
operate the radio set. It also warns of approach- A
ing discharge—tells you whether the battery is . } A
good for a few hours' emergency reception. \AFRGE ND’CAr
; b k 2, (3 IR o) 09

Sterling Charge Indicator AN : r &Y
You can't go wrong with it. It can’t get out of order o A i
mislead you. It keeps you fully Informed of your *‘A** / Y terlind

power subply—vital to correct radio reception.
No acid to spill ther with, No time Jost. No con-
o1, 1 al Charge Indi

erling. Ask for t your If you can’t
accommodated write direct to fa

Price No. 32 Sterling Charge Indicator $2.00

THE STERLING MANUFACTURING CO.,
Cleveland, Ohio Dept. H

. be

) )
ol

Radio News for June, 1920
. Sharpening the Tuning
of Crystal Sets

By E. B. JUDSON*#*

THE users of crystal sets often complain
of the difficulty of cutting out interfer-
ing stations, but as a matter of fact this
difficulty is due largely to the method of
connecting the crystal to the tuned circuit.

The usual connection is shown in I'ig, 1.
Here the detector is shunted across the
antenna inductance, or, in case of a coupled
circuit, across the inductance of the second-
ary. This arrangement may be satisfactory
when using an electron tube, or perhaps a
carborundum detector, since these are of a
resistance high enough to draw comparatively
little current from the oscillatory circuir.
But with low resistance detectors, galena,
pyrite and the like, far too great a share of
the available power is taken {rom the oscil-
latory circuit, either for good tuning or even
for the loudcst reception.

-

Wherever you find a popular circuit
- you will invariably find

NERAL RADIO
Parts

/Ask your dealerorwrile jor this catalog
’

In building @ set remember that its performance depends
upon an efficient circuit, and the use of good parts, .

Through the merits of design, performance and price,
General Radio parts are the standards of quality, .

Ask your dealer or write for catalog 924.N. "It contains
complete description of parts for use in all popular re-
ceiving circuits. Free on request.

GENERAL RADIO COMPANY
- Cambridge 39, Mass.

f’anes of

FENWAY

“LOOK UP DOWN”

HE HAS THEM ALL
The Special Copper Cans, the Special Coupler, the Drilled and Engraved Panels,
Sub-Panel and Baseboard, Royalty Resistance, Yaxley, Micamold, Gem Fuses, New
National Dials, Celatsite Wire, Special Meters, Silver-Marshall and General Radio.

CHARLES W. DOWN, - - 711 Eighth Avenue, New York City

SEND FOR FREE PRICE LIST. SATISFACTION ASSURED OR MONEY REFUNDED.

Behind

o d o

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

FIG 2

FiG. 3
: y,

Fig. 1 shows the old style crystal detector cirs
cult and Figs. 2 and 3 new recommended hook-
ups.

It was known to some operilors, even in
the days of the clectrolytic detector, tha:
much better results could be obtained if the
detector was shunted acruss rather less than
half of the inductance coil.

The advantages of this connection are not,
however, generally understood,  This ar-
rangeinent, for directly or inductively con-
nected sets, is shown in Figs. 2 and 3.
hroadcast listener who uses a crystal set wiil
find his interference troubles very much
reduced, and will generally get stronger re-
ception, by changing to the circuits shown,

* Published by pern on of the Director of th2
National Bureau of Standards of the U. S. De-
partment of Commerce.

CALLS HEARD

H. T. SIMMONS, 75 NICHOLSON ROAD,

SUBIACO, WEST AUSTRALIA, A-6KX

AMERICAN: lavi, laci, lch, Isi, Zagh, Zahm,
2avi, 2bx, 2¢lg, 2tm, 4ok, 4tv, Safw, 5rj, 6ab, Galv,
G , bapw. Gawt, Gbpb, 6bq, 6hix, 6hqr. Gbsw,
6ctn, 6hx, 6bve, 6ol, 6ve, 8pl, 9bjk, 8bwy. Yeiy,
9alt, 9va.

OTHER COUNTRIES: Fi-8qq, j5m, ber, hagy
sdk, hnj.

All an det and 1 low—all cards answered.
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6-VOLT

Storage Radio'A’
BATTERY

0 C.0.D.

$ -0 Send No
Money

Most amazing Battery value ever of-

fered! A gennine World 6-Volt
Radio “A” Storage Battery with 23

ampere capacity for only $5.00! Just
the thing for Trickle Charger. It is
now possible for cery Radio Set own-
er to obtain the most efficient source of
power for lighting the tube flament—
Storage Battery Power. It is depend-

able, pure and quiet. Tt is now placed
within reach of all, and at a price that
vou can afford. This Battery is
equipped with
SOLID RUBBER CASE

No danger of acid leakage to ru or floors,
No breakage of box. F qu;«lit;
assured s are
hacked 1 ufacture
and lhu n\en Toin the
fast-g satisfied World Stor-

age

MAIHL YOUR ORDER TODAY

We :‘np same day order is received by ex-
. D.. subject to vour examination

al. EXTRA OFFER: 5% discount
for cash in full with order. ACT TODAY!

WORLD BATTERY CO.

Dept. 110 1219 So.Wabash Ave., Chicago
I] L ]HU\J \\

World i

TORAGE BATTERIES tr

LEAKANDENSER

ving. Mois-

rid condenser in one. Space-savi
et ¢f true

ent. A radio
Ask your dealer.

ORPORATIOY

Newark, N. 1.

Grid resfstor and
ture-preot—aceurate-—1
Daven quail

"DAVEY RADTQ"

159 Summit St.,

[
Build the New DUODYNE Circuit

\\l‘h lh( Camfleld Type

“The Ducdync Cm:u!t,” with com
struetions and drawings for bhuil
CAMFIELD RADIO MFG, CO

807 Rarrison St, 0akland, Cal.

- 2cw,

. 8aks,

DERMOT M. AND DONAL F. O'DWYER, 9
UPPER LEESON STREET, DUBLIN, IRISH
FREE STATE
AMERICAN (UNITED STATES): laao,
Iadi, luhg, lahv, laiu, lanz, laof, laou. lapz,
laxa, lazd, 1bs, 1lbv, lbhx, lcab, lcal, 1ch, Ickp,
Icmf ]cpq Tga, lka, 1rd, Isal. Ise, lyb, lza, 2ardm,
2aes, 2ag, 2agq, 2ahm, Znu, 2ajq, 2akb, 2anm, 2apv,
Zaum, 2ax, 2bm, 2brb, 2cns, 2crp, 7c(]1, 2evi, 2evs,

ka, 2gx, 2kk, 21d, 2me, 2uk, 2xu, 2zv, 3hhv,
3biu, 3bob, 3bss, 3bup, drr, Sahp, 6bjd, 6hm,
Saly, Sam, Same, 8azu, S!n;n, Shku, 8bth,
8bpn, 8bwr, 8cau, 8chi, 8&cib, 8cyi, 8&dan. &dcb,
8dup, 8mc, 8rt, 8se¢, 8s1, 8xe, 9aad, 9akd, 9apn,
9ctr, 9ds, 9gxx, 9pu, 9ua, nkf, nfv, wyd, ntt,
CANADIAN: lak, lar, 2ax, 2fo, 9bj.
AUSTRALIAN: 2cm, 2yi, Jef ()3*
NEW ZEALAND: Z'C Z\d, 4ac 4as.

Jwn,

ARGENTINE: Aa8, rihd.
BRAZIL: lac.

JAPAN:  Jipp

Pse QSL QR.‘\ Cards for all.

L. H. THOMAS, 33, Harpenden Road, WEST

NORWOOD, LONDON, S. E, 27. ENGLAND,
6-6QB

laao, laap, ladi, lahv, laou, lapv, lasu, latg,
lawq, laxa, layg, layi, 1lbheb, 1bef, 1bie, Ihke.
Ibqd, 1bvb, lbzp, lcaa, lcal, leaw, lcax, lci, lcjc,
lemx, lcoe. 1ds, 1dy, lej, Ijr, Inl, lor, lou,
]<\v, Ive, Ivy, Ixae, Izk, 2aan, 2acp, 2ael,
g e ’Mg, _Aqb, 2agq. 2ajw, 2aky, 2amij,
p, 2bhb, me 2bn,

#, 2ecl, , 2elg,

1, 2czr, 2czy, 2ds,
l ih. 2kp, 2mk, 2nj,
2 Jahl, sa]w 3bhv,
3hm<, 3!)\\'!, ddh, l)o lm!, .ll 3xav
dav, dnx, dur i[c,
Geta, Qadn, ig ] "8
8by, 8cau, Schi. 8cer, ’ &)
8ed, 8ji, 8ks, 8cq. 8pl, ‘arh, bs), b
ain. 9aiz, Yaon, 9¢i 9:& 9ck, 9hp, 9ne,
CANADIAN: 2 ?Im ’H:p‘ 3ml,
dae, dax, A; 2bk 3xo, BZ: lac.
lin, 2 2af, Sab, O: aon, Y: hbk, crp.

~order to check the preceding operatc

PSE QRI\ G- (OB an 4. 45 mceters?
Curds waiting for all the ahove.

The Manufacture of Mica
' Condensers :
(Com‘mmd flom page 1640)

bring its capacity to the desired value. It is
then tested for capacity on direct reading
instruments and after this, assembled in a
hakelite housing.

At this point the condenser is complete, but
it is again tested for capacity and leakage in

H.

As manv engineers have said, this is a lah-
cratory process; but it is just this additional
care which makes the receiver of 1926 so
much better than that of 1923.

- The Jewell Audio
Ampelifier
(Conlmm frov: /’a(]c 1631)

T

to separate the grid and plate circuits may
be about 0.1-uf., or, preferably, greater.

It has been mentioned above that at least
three stages of this type of coupling are
necessary to obtain the best results, but the
constructor or experimenter need not stop
here if he wants more amplification; for it
will be found that this system gets away
from the noises inherent in transformer-
coupled amplifiers.

Electric Train Operation
: by Radiorhone
(Contum(d from /)m(‘ 1637)

between the front and rear end. Many such
stops and staris were made and all of them
proved that some means of signalling would
greatly facilitate the handling of heavy
trains. Voice transmission was used while
standing and was clear and easily understood.

The maximum distance between the two
locometives at which practical signals could
be exchanged was about six miles.

SHORT-WAVE APPARATUS USED

Both the receiving and sending panels are
i enclosed in the samc steel case, which i is 30 x
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The famous S-C Receiver is now of-
fered exclusively by Silver-Marshall,
Inc., as a complete, Armstrong licensed
kit, including all parts necessary to
build this remarkable set in a few
hours time.

Behind the S-C Receiver is the reputa-
tion of PopuLaR Raplo—Laurence
Cockaday—McMurdo Silver, And be-
hind each and every part stands the
pick of radio manufacturers—Belden
Mfg. Co.— Central Radio Labs. —
Polymet Mfg. Co.— Poster & Co. —
Silver - Marshall, Inc. — Thordarson
Elec. Mfg. Co. — Yaxley Mfg. Co. and
the §-C Merchandising Co. What bet-
ter guarantee could be demanded—or
offered?

Words of Praise

“My S$-C more than lives up to your
claims.”

“Asserabled S-C in 2% hours. Worked
perfectly.  S-C wiring harness is a mar-
vel.”

“Absurdly casy for even an solute

novice ta assemble the S-C perfectly.
“Amazed t E ¢ control worked
L

S0

$59.00

g U. S. Patent N
ed by Tresen, Exel
Agents:  Silver

well without adjusty

PRICE

S-C KIT
No. 620

The Silver-Marshall Laboratories have
perfected a new and radical method of
transformer measuring that insures an
unbelievable degree of selectivity and
sensitivity to weak signals. All 210
long wave interstage and 211 tuned
transformers are now measured by this
remarkable system. Price singly or in
matched groups, $6.00 each.

For those experimenters desiring to avail
them\lvgh of this special service, S-M trans-
s will be 1 sured and matched at

All other makes at $1. each, when

rned accompanied by remittance.

See S-M Parts At Your Dealers
SILVER-MARSHALL, Inc.

848 W. Jackson Blvd,, Chicago
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$47 |

COMPLETE

BEST AND LOWEST
PRICE CHARGER
MADE.

If Your Dealer Cannot Supply You.— Use Coupo

The Konite Corperation, ;

25-27 West Broadway, New Yaork Gity.

se send 1o me at once 1

MCKLER as  advertised,
73,

Gentiemen: Pl
KONITE RECT
all charges paid, for ¢

Send at ones [T
I

ent._enclosed.
>.0.D.

Name

AQUIBSS L ieiinrrrireraraossasiorarinssenes

City Al SHILE vy e
o

DEALERS

We have an excellent prop-
osition for those who desire
to handle this new appara-
tus, Write or wire for in-
formation.

THE KONITE
CORPORATION

25-27 West Broadway
New York City

THE KONITE RECTI-TR

Radio News for June, 1926

ICKLER

BE RECTI-TRICKLER is a handsome
piecs of apparatus, designed expressly
for charging A and B baftoeries from
the house lighting current.

It can_he used either on Alternating Cur-
rent or Direct Gurrgnt, and will chargo bat-
teries at the rate of about 's of an ampere.
The RECTI-TRICKLER, as its name im-
plies, is a combination rectifier and trickle
charger at the same timo. At a low consump-
tion of current and with no upkeep charpes,
it wiil keep your A and B bhatteries {fully
charged at all times

Unlike other elcetrolytic restifiers the REC-
TI-TRICKLER is self-contained. Practi-
cally all other electrolytic rectificrs require
lamps or resistances in circuit with the ree-
tifier in order to cut down the current, as
well as messy wiring, which at times may
become dangerous from short circuits, ete.

The RECTI-TRICKLER comhines the
electrolytic rectifier with the resistance, all
contained in one unit. All yau need to do is
to plug in on the house lighting current, and
connest tho two_battery clips to the leads of
your battery. The charging operation then
begins, white the RECT!-TRICIKLER re-
quires no additional atteation whatseever,

The RECTI-TRICKLER has lecn de-
signed after am exhaustive series of tests
to provide a selt-contained unit at an
extremely low cost, a unit that is prac-
tical and requires n¢ attontion.

Note that the RECTI-TRICKLER can

he used to charge your 6-volt battery
and your B batteries as well.

_ The weight of the compicte RECTI-
TRIGKLER is only 3 pounds. It
occupies no more room than a box
of cigars.

The RECTI-TRIGKLER is made
of the Fest inatcrials and is guaran-
teed by the makers apaiust defects
for six months.

You may procure the RECTI-
TRICKLER from vour dealer or
direct from the makers if your
dealer does not carry it in
stock.

It is now Winter
in South America

(Radio News in Spanish)

Serves 23 Spanish Speaking Countries with a popula-
tion in excess of 140,000,000 and which are now enjoying

winter radio reception.

Enlarge your market and increase your summer sales
by advertising in RADIO INTERNACIONAL, the only
radio magazine in Spanish reaching and appealing to the
population of these twenty-two countries.

ADVERTISING RATES ON

REQUEST

_RADIO INTERNACIONAL is of standard size, 9 x
12 inches, printed entirely in Spanish.

PRICE 30c THE COPY.

Subscription $3.00 the Year.

THE POPULATION OF
THESE 23 COUNTRIES, A
LARGER MARKET THAN

THE UNITED STATES,

PREFER AMERICAN

APPARATUS

Argentina 7 Mexico
Bolivia Nicaragua
Brazil Panama
Chile Paraguay
Colombia Peru
Costa Rica | Philippines
Cuba Porto Rico
Dominican Portugal

Republic Salvador
Ecuador Spain
Guatemala | Uruguay
Honduras « Venezuela

Experimenter Publishing Co., Inc.,

Published and Distributed by

53 Park Place, New York, N.Y.
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24 x 8 inches, designed particularly to be used
in the cab of an electric locomotive and
mounted against the partition in the motor-
man's conmpartment. The outfit weighs ap-
proximately 160 pounds.

The pawer supply consists of a 32-volt
storage battery, which is used to drive a 32-
volt M G. set, capable of producing 1000 volts
DC, and al:o as a source of filament current,
for the transmitting and recciving tubes.
These units may be mounted at any con-
venient place in the locomotive. The total
current required is 18 amperes. A 7-conduc-
tor cable with plug, is used to carry the
Jow and high voltages to the sct.

The transmitting panel contains all the
necessary parts aud circuits for generation
of radio-frequency voltage of short wave-
lengths, le., 100 to 140 meters. These in
turn may be used to carry voice or code;
cither of which mav be selected at will. by
throwing a switch on the front panel to
transmit voice, or by using the code switch
box for code signalling,

Three 50-watt tubes (203-A) are used, one
acting as a radio-frequency oscillator, and
two serving as audio modulator, Two con-
trols, adjusting the transmitting panel for
maxinum output, may be locked in position
by a screw arrangement.

The microphone, which is used only when
the engine is stationary, is mounted on rub-
ber and felt supports which absorb mechani-
cal shocks. A circuit, used in conjunction
with two of the tubes. is arranged to pro-
duce an audio voltage which serves as a
source for code signalling and may be con-
trolled at will by 4 small relay.

The receiver is carried in the steel case
directly underneath the transmitter. Two
controls for tuning the receiving circuits may
be locked at any desired position.

The tuning coils have a wave-length range
of 100 to 140 meters. The “B” batteries are
contained oh a strong metal tray and are held
in position with suitable clamps. Every part
contained in the receiver is casily accessible
for repair. The receiver and transmitter
may be secured in the steel case by means of
a lack,

The control switch, used for code signal-
ling, operates two relays in the transmitter.
It is worked by pulling a bell cord, in the
same manner as ordinary whistle signalling,

HE OWNERSHIP, MANAGEME
BY THE ACT OF CONGRESS
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RADIO TOOLS

NO. 202 Combination Plier, Wire Cutter, Wire Former and
Wrench. Drop forged, slender but exceptionally
strong. 6 inches Jong.

No. 202—Combination Plier........... Price 75¢
Side Cutting Nipper Lap Joint. For cutting all
kinds of wire. Jaws hardened and oil tempered.
Natural stcel finish with polished jaws. Length
6 inches. No. 201 Price 75¢

Radio Tool Set. Contains the following: | Ratchet
Screw-driver, 65 in. long holding all attach-
ments; | Blade, 5); x 3/16; 1 Blade, 315 x 14; )
Blade 215 x '4: | Countersink; 2 Socket Wrenches
for all small nuts; | Reamer to enlarge holes in
panel from !4 to 2: | Wrench, one end 5/16 in.
square or hex. for jack, other 14 in. hex., etc.

No. 701 ... ..o, Price per set $3.00
Circle Cutter. It does three things at once. It
drills its own pilot, cuts out plug and puts bead
or scroll around the hole in one operation. Cuts
holes ¥ to 4 in. in diameter. No. 402 Price $3.00

Circle Cutter. Same tool but smaller and not fitted
with bead or scroll in one operation.
No. 401 Price $2.00

Screw Starter and Driver. Holds any screw by ijts
slot with a firm grip, makes it easy to place and
start screws in difficult places. All parts heavily
nickeled and polished. No. 304...... Price $1.00

Electric Soldering Iron. Operates either on 110-
volt A.C. or D.C. The heat clement is of Nichrome
which prevents overheating and assures the de-
sired even temperature. Size of iron, 10l4 in.
long. A 4-ft. cord and plug is furnished.
No. 800 .. Price $2.00
Hand Drill. A beautiful balanced, small, powerful
drill with 4 to | ratio of gears for speed. Special
chuck 9/32 in. capacity,totakelargest drill, most-
ly furnished with drill or tool sets. Length over
all, 9% in. Weight 1} Ibs. No. 302 Price $2.75
Order all tools by order numher. Alt goods are shipped free of
transportation charges to all parts of the United States and
possessiens the same day as the order is received,

MONEY REFUND GUARANTEE—I{f vou aro not sat-

isfied money will be refunded on return of goeds.

"THE RADIOGEM CORPORATION
66-R West Broadway New York, N. Y.

Are You

Preparing
to Build a
New Set?

Every Radio Set should have in-
struments on the panel for filament
control and checking, of batteries.

Leo Fenway and many other
radio engineers are recommending
Jewell Instruments on account of
their accuracy, and other features
specially applicable to radio sets.

Pattern No, 55 Multiple Reading
Voltmeter with Self Contained Switch

Ovrder from Dealer
Jewell Electrical Instrument Co.

1650 Walnut St. - Chicago
©26 Years Making Good Fustruments”

BUILD IT WITH KELBRAKETS!

Make a sturdy, efnu(‘nr

good-lnoking  set. -

braket B'mkld shows

how, giving actual %

and many uses. Mailed

Free.

KELLERADIO, Inc.

821 Market Slreet
San Francisco, Calif.

C.E.MFG.CO.
Providence

PATENTS TRADE-MARKS

Edward C. Sasnett, Attorney at Law
Ex-Principal Examiner U. S. Patent Office:
Personal Service
544 MrGILL BLDG. WASHINGTON. D. C.

Write for Booklet

AMSCO PRODUCTS Inc.
Broome and Lafayette Sts.
New York City
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columns.

issues. .
accredited advertising agency.

ST
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Follow these advertisements cvery month.

Classified advertising rate twenty-two cents a word for each insgertion.
Name and address must be included at the above rate.
No advertisement for jess than 10 words accepted.

Objectionable or misleading advertisements not accepted. Advertisements for the August issue must reach us not later than June 1st.

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION

EXPERIMENTER PUBLISHING CO., INC,,

OPPORTUNITY AD-LETS

Reliable advertisers from all over the country offer their most attractive specials in these

Ten per cent discount for 6 issues, 20 per cent discount for 12
Cash should accompany all classified advertisements unless placed by an

53 Park Place, New York, N. Y,

Agents Wanted

Help Wanted

Patent Attorneys (Continued)

o\mer buys gold
make $1.35. Ten
nd free samples.
Orange, 1.
yone can but cn
demuand,  I'ree
. Chieaso
r buys Edd initials for
ake $1.44.  Ten orders daily
W usld \lo'xugmm, Dept. 27, Newark,

fast sales. Iivery

Big Money and
You charge $1 al)

initiuls for his auto,

orders daily easy. ‘rite for Darty
Awerican Monogram Co., Dent. 1
Guaranteed Genuine Gold Leaf Lcuers

store \'mdc\\s La P

samples.
Big Money—fast s
Is \Ou clm ne

tinn Merey Rim Tx
13 of 15 demonstr

i
L \In ey R m Tinl Cn., Bllssfield. M

One Agent sald
days.  DProfit $1.25
¥or live agen

Detectives Needed Everywhere. Travel. Ixperience un-
necessary. Write, Georze Wagner, former Government De-
tective, 1968 Broadway, N. Y

ST Iy

Incorporations

Delaware Ineorporator, Charters; Fees Small; forms, Chas.

G. Guyer, 901 Orange St., \\1l'nmv-.~n

«

Insects Wanted

mailing tist year. X.afes
Covington, l\u\lmk\

batteries

IlJc

puts  your
ers. K

Lluhml 1] Eh. rolyte.
stantly. Gullon costs Soc
¢ nteed  formula €50
Murphy, Chemist. Tuiung

Wanted—Oealers an | State
it Radio Batt
sales.  Bnormous pruls.
Tlectric, 2029 Indlana Ave.,

storage in-
0. N f.

S tey

Lhmlndw\ Temendous
profits, Write Uarcurt
Chicage.

a

= LTI

Architecture School

Train at home, in
Big demand mean
a into Duilding, Awme
Keep right on with your present

Wanted—Building-Draftsmen.
time, to be a Buildi
salaries and steady
27.000,000,000 industry

sparo
big

work, We train you by mail. Free Tria! Lesson and Blue
rint pli to shaw You how easily and mncklv 3uu'(1n
leurn. (et into the $3.000 to $10,G00 ass.  Write
tor Free Lesson, Blue Irints and eat '.l free, no
obligation. azo  Teehnical Collese, Dept. 1683, 113
E. 26th St., Chicago, IN.
A T s R R ey
Aviation
Boys—Get a_three-foot model aeroplane frce. Write to
Aero Shop, £050 Hurlbut ‘Ave., Detroit, Mich.
T A ity R
Books
Your Friends, become a maater of masie, POP-
M\yf:hfy AGIC, lIh paze book 1tains hlmdrmh ol magle
3 ; 500 illustratd Sold
I\penmenur Tub. Place,
azing Stories (he newest story mueazine.  Scientific
Am i I\E\Il‘(\ ever ¢ Ox12 inches. Special year-
cription off sperimenter Pub. Co., Inc..
l‘\rl— Place, N. Y =
Radio Trouble Finder. a now ow book ta koo

4 e cL wll tr

Gl D
The Consrad €

set, qmnlc charts tell how llllum'e(

rice 23c.

s

Builders School
The World's Rig Pay Field—TBuild-

superintendent, or have a vonfracting
ain at home, tn spare time, to earn

Become a Builder.
¢. Be an estimator
siness of yvur awn.

L000 to $20.000 a year. er more. No matter what your
J'oh is now—there’s a hig opportunity for vo A virgin
fleld with no overcrewding.  I'ree book, °* to Read
THae Prints,” actual Rlue Print Plans and talng sent
free.  See how quickly and easily you will le this faz-

ting big-pay profession. 1P vou we earning less than

£75 a week, write s 0o
Print Plans lcdny! Chica

Qepd for free books and Blus
Technleal Sehonl for Bullders,

Why not spend Spring, Sumwier and Fall gathering but-
terfligs, insects? T buy hundreds of kinds for coliections.
Some \\mLx $1 to §7 cuch. Simple outdaor work with my
pletures.  prie Send 10 cents  {(not
for my illustrated Prospectus before sending but-

Mr. Sinclair, Dealer in Insecls, Dept. 40, Bog
Jizd san Diego, Calif.
Instruction
Learn Chemistry at Home. Dr. T, O'Coner Sloane noted

Our

educator and soientific autherity, wiil teach you.

study correspandetice conrse fits you to a as
chenti See our full page ad on page 14381 of this issue.
her stitute of New York, 66 W. Broadway, New York
City.
s R G .
Miscellaneous

Hemeopathic and Rrochemic rxummﬂm; sent postpaid to
all parts of the world. Auncal d he s free. Ma'sey
Bros. Co., 645 St Clair st.,

Chlcago, 1L stablished 18

Radio Laps.

One thousand four-page your

on cover
¥

£14. Sample on request. Duell. 30 Reekman \L, N
1 Catch from 45 to 60 Foxes in from 4 to 5 \\oeks Limc.
can teach any render of this mamuzdne leav ta ket thenn

Just drop me g eard for particulars. W. A, Hadley, Stan-
stead. Quebee, Canata.

’1‘) ppers,
Schiercke,

Tndians. Marines,
Henry T.

Forms to Cast Tin Seoldlers,
Animals.  Send 10c for eatalogue.
Jos1-72nd $t., Brooklyn, N. Y

Motxon P:ctm es

Hart—>ix-Chaplin.  Complete

Films for Toy Machmes
vecial 200 foot lengths $1.50 post-

storles 1000 feet

paid. Big Boys 1 l. Free Monarch Films, Department 3,
Memphis, Tenn.
T it TP e e b i

Motorcycles, Bicycles

Den’t Buy a Bicycle Motor Attachment until you get
?yr catalog and prices. Shaw Mfg. Co., Dept. 8, Galesburg,
b ansas,

S )

0Old Coins

German Gov't Bcnd 3,000, nm Mh

Mk Dond 1823, an.  500.0

10e.  Norman \h\lll/ Colur?du s-\
California_ Gold Tokens—Quurter Size 27 ceuts; half

dnllar sI/n Catalogue and 500,000 German Mark

s T

. 2,000,000
nd Catalogue,

u cents.

Dept. 2773, 118 E. 26th St., Chicago. IIL 1L 10 cents.  Alesis Menzelle, Colorado Springs, Colorida.
Wi e i i " bl e o
Business Opportunities old Money Wanted
Free Boak, Pier, 996 $2 to $500 each pajd for hundreds of Old or Odd Coins.

Smrt little Mail Order Business.
Cortland Street, %
Responsible manufacturcr wurrts competent

men to manags

office and salesmen.  $300 to $F1500 neces will allow ex-

penses to Trenton if you qualify. Address Manager, 56
Forst Richey Bldg., Trenton, N.'J.

ansm S R R
Chemistry

Learn Chemistry at Home. Dr. T. O’Coror Sloane,

noted educator and scientifte authority, will teach you. Ouvr

u to take a posttien
age 1881 of this issue.
Broadway, New Yark

home study cerrespondense course

as chemist. See our full page ad on p

(‘hexmcdl Institute of New York. 66 W,
CIty.

Exlucahonal

G

Used Correspondence School courses save over half. Bar-
gain Cataloguo J000 courses free. Used ecourses boueht
Students’ Exchange, Dept. A, 47 West 42d 81, New Vork.

valuable. Send. 10¢ for
in6.  Guaranteed priees
Clarke Coin Company, 14 Street,

Keep all old noney, It may be v
New Illugtrated Coin Value Bo
Get posted.  We pay Cash,
LeRoy, N. Y.

[T R i LRI

Pnfent 4 ttorrieys

Inventars—Shanld write for our Free Guide
“Necord of Invention RBlank’ befere diselosing

Books and
inventions.

Send model or sketeh of your Invention for onr Free Inspec-
tion and Instructiens.  Radin, Electrieal, Chemical, Me-
clmmml an@ Trademark esperts, Terms reasonable. Viclor

J. Evans & Co., 922 Ninth, Washingten, D. C.
Patents. Send drawing or mode) for examination and
report as to n knmhi!ity. Adslee and baooklet free. High-
rosnits Promptuess  assured.

8 8.
. Patent Lawyer, 644 G Street, N. W.,

PMenls -Mv fee in installments,
Frank T. TFuller. Washinzton, D.

Free personal advice.
C.

Patents—Send for form “Evidence of Conception'” to be
sirned and withessed.  Torm, fee schedule, information free,
Lancaster and  Allwine, Replstered Patent Attorneys io

b.néul States and Canada, 269 Ouray lidg., Washington,

Patont-Sense—As
we grive inventors, at lowest
noted for results. evidenced hy
ox uunlnm) vajue.  I3o
Lacey, 631 T 8t., Washlne

sldest firms in America

eonsistent charge, a service

many well-knewn Patents of

Patent-Sense, free.  Lacey &
b, 1869.

one of the

Patents

DPatented or
278

Commercialized,

unpatented,
¥isher Mfg. Co., S

Enright St. Louis,

Inventions
Write Adam

Prmtmg Outﬁts ami Supplzes

Print your own cards, stationery,
Complete outfits $8.83; Jeb DPresses $12,
Print for others, big profit. Al casy,
for eatalog presses, type, paper, ete.
Meriden, Conn.

(')irr-umrs. paper, ote,

Rotary $150.
Write
A-13.

Tules sent.
Press Company,

Radio

Boys! Don't Overfook This. The “Rasco” Baby D

8 as it ctector.
G est detector ever brousht out with malded base.
Fully adjustable. See former .\d\ertl%anLS in 1his pub-
licatinn, or our eatalog.  Detector with Galenn Crystal, com-
Mcu{: 500, thic rcumc detector with Radio Crystal, 7h¢ pre-
paid.  Send fnr yours foday. Radio Specinlty ((»rﬁllnrl
96.98 Park Place, New York City. : A

Attention!—350 Vactum tube hank-1
lection of tube pircuits

. The greatest col-
brouyhit

cutim erer under fwo
covers at such fnsignificant cos hese dingrams will he
found in the freat “Rasco” eatalog, which contains raw ma-
terinls and parts in a greater profusion than any other
catalag.  15c in stamps, or coin, will bring the catalag to
\Fu”v‘ Radio Specialty Co., 96-98 Park Place. New York
.. Amateurs Handlbuok cnnl..im best Radio articles from
Radio News.”” 128 9x12 Inches, valuable. in-

structive. Price 5H0c. here,  Lxperimenter b,
Co., Tne.. 53 Park P ; i

500 Radio Wrinkles. Just off the Press, Hinls, helps
for every Radio User. 100 pages, fllustrated. size 9x12
inches, Price 50 Rold evervwhere. Experimenter Pub.
Co.. Inc., 53 I'ark Plare, N. Y.

Ivory Radio Panel is o pure white grained ivory 3/16""
thick art @ z2 3¢ square Jneh.  Satlsfy yourself, write
m Free 1o tes Shipped anywhere prepaid ot

L 0.D, Radio Panel Co., ve, 17, Fort
\\mtl\ Texas,

Build a Lifetime “B' Battery. Use hetter Edison ele-

ments, welded ronnections at Te pair.  Sample eell 10c,
Puul Mills, Weodliwm, Orepon

New 50 Watt UV 211 Tubes. Worth §& iell 826, each,
Transmitting_ Sets. Watemeters $7.50. S, Strabel Col, 2027

N. 6 8., Phila. Pa.

Fans—Get Steinite Wave Trap. will make veur set more
seleetive, T8¢ pest Scenal for aur free Radio catalog.
Radio Specialty Skop, 525 Park ave., Kent, Ohio.

World's Finest Loud Speaker. A three-foot cone <pe.1kkr-
it developed by the Inventer aof the 'lmlnd\ne Can e
nssembledd in  fifteen minutes, saving 809 of the cost.
smplete Kone Kit with Dlue prints sold on rigid mone,

E :

ek guarantee, shipped prepaid, 3§10, 08"
Company. Suite 203, 15 Park Row. \‘m\ Yo
No Moro Batteries—Duild A and ‘B eliminator
eperates any set on AC ur D€, no hum. satisfaction gua
teed.  Camplete plans cers’ Service Comp
Sueite 263-15 Park Row 7\('\\ Yo
§43.60.  New! Order from

Beautifut Z.tube radio set.
Ade. P Grasberger, Bumpass, Va.

Radio Outfits and Supplies

$16.50 buys a $33.00 Solotone Loud Speaker with Burns
i Artistic dew' Wonderful tore! Cireular sent on re-
G. Gelb, Distributor, 710 8. Sacramento, Chicage.

Salesmen Wanted

Ao

A Salesman wanted in every town or city within 25 miles
of a broadeasting station to sell Rvdm"em the eamplete
radio recelving set that retails for . With Radicgem
there 1s notbine else to buy—the ou‘m. inclurdes the NMadio=
gem recetving mmr\lh\ 1.000 chm phane, and aerial outfit.
The k|,mne<t vadie outfit an the marlket—yet as practical ag

3 Biy money fo the right men, Send
ﬁ!(; The Radiogem Corp.. 68-R West
ity

P\md\\d}'. New Yo
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year 2660

A Romance of th

Read

thisamazing story
of romance, mys-
tery and Martian
intrigue
by
HUGO GERNSBACK

Editor of Science and Invention,
Radio News and Amazing Stories

Against an amazing background
of mechanical, clectrical and chem-
ically altered life of mankind there
is set a brilliant and colorful ro-
mance in the life of the greatest
Jiving scientist of that age.

Ralph’s love for the beautiful
stranger, his conquest of his rival
and the worsting of the great sat-
urnine Martian, culminating in a
running fight in space with tragedy
and terror conquered by almost un-
believable and incredible weapons,
make one of the most interesting
and griping stories ever told.

The Stratford Co.
Publisher

FOR SALE BY
Experimenter Publishing Co.

53 PARK PLACE, NEW YORK, N. Y.

ORDE R BLAN K
Experimenter Pubhshmg Company, Inc4,
53 Park Place. New York City.
(“cnl]cn.m'——]'ncl(mwd find Sooo for
W please se:

m
2 LPH. 124C 4l+,” by IMugo GernsbaCr\

Scenery to Rent

Settings for Opera, P’lays, Minstrels.

Plush Drops.  Ad-
dress Awelia Grain, Phiadelphia,

School of Electricity

“Blu
md\.v Chieago
» Chicago, 11

fht . < e

Song Poem Writers

Write Seng Peems?—wiite DI,

t Gillespie, Byx 801, Cin-
cinnaii, Ohio.

Song Writers

scngwrllcrs Let me furnish the music for sour songs,
¥ 5 isfaction. (.(p:v Iits secured.
and free advice. Walter

New Yurk,

Songwriter wnella and  DPriseancers  song e un-
nown writer You win success, ¥ paems and
[ marketin L. J
stookln,
[ i s i oo
Stammering
Stop Stamme fherensc criptive  Dbooklet
Fice. Sanel ns, <Y Loyl stun,
o . w
Telegraphy
Telegraphy—Both Morse and

saduries. appa

AWon smul
)

Wanted

ash Paid (rr Denlal
Dium

Gnld
inte.
l :{nn m.e, l (ER

Discarded

Falsc v
all. Flevide Gold Refin-

Wanted to Buy
r 0 |

Full Value Paid
monds, crowns, h
ver
10
ing Wo
16, Cii

ts. ol mlw teeth,
not_satisfactory.  1nited 8
Reliable) 39 So.

Is 1.
(The Old \Lxle b[ , Deut.
Ihi.

Attention!

HIGH SCHOOL
STUDENTS

We

money m a

a big
king
proposition that
requires

have

no cash
If you live in investment——only
New York City
or surround-
ing local terri-

an hour or two of

tory call in per- your spare tiume
son to sce
M. B. Murray hecessary.

For Full Particulars, write

M. B. MURRAY

EXPERIMENTER PUBLISHING
COMPANY, Inc.

53 Park Place New York, N. Y.

e ———————— |
— Y —— =
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How to Make Your Own

SPEECH AMPLIFIER

ICROPHONE Transmitter Buttons have

been 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 Unils.

g T

wuw nts st

e
wprr

plifier unit.

the unit

y is attached
The

tel me first procedure is to
mount the the diaphragm of a telephone
receiver, whicl ly is a high resistance tele-
phone, either 1, v 1,500 ohms.

Next we select the loud speaking telcphon(-;
If a low resistance telephane is availahle, it should

have for max um elficiency an 1mpulante equal
to the resis of tlie amplifier unit, or about 10
ohms; it is connected up as shown in Tigure 3.
AS 01* n telephone receiver is used in this circuit

with a 6-volt storage battery.

T'wo tetephones taken from a good double head-

sv:“ of 2,000 to 3,000 (»hms which do not rattle on
strong currents, are employed in Fig. 4. one at

the receiving end, the other as Io id talker. In this
hook-up there is onc hich must abso
lutely be used with this the trans-
for As stated before ction with Fig.
i » impedance of the teleph H used in
direct connection, sihould equal the resistance of
it But as the impedance of the telephone

4 is much higher than the resistance of the
200 times as great, a transformer
-up ratio is used to match up the
of the 1|n?‘ with the impedance of the
speaking telephone.  In o words, the
primary coil of the transformer uld have an
impedanee (which s 4
yr»'\'.,L ce’Y equal te the resi wee of the unit, or
about 10 ohms, and the sccondary coil should have
an impedance equal to the impedance of the high

I3

resistance telephone, This transformer may he

purchased in any 1io tore and is called a

microphone  tran mer  or modulation  trans-
designed primarily to use in radio tr

A 6-vult

ng‘ sets. battery gives the be
. The current passing
from .1 to .25 amperc.
Fig. 5 shows a circuit for

lhc volume of sound.
-uits, such as :‘m\\n

re-
through the unit will

further increasing
This_is simply two of the
in Fig. 4. linked together.
arrangement is highly Quw[.ve and the tele-
rhones on which the u are mounted should be
ed in a hox f cotton, :h » slightest vibra-
an or sound in the room will he picked up and
heard in the loud talker. Any sensitive radio
Joud talker may he used in this particular circuit.

HESE and innumerable other interesting

experiments are possible with these am-
plifiers. Every amateur should have at Jeast
one or two in his “Lab” or workshop. A
four-page instruction pamphlet is sent with
every unit.

SPECTALLY PRICED

While they last ............ 95 Per Unit

OR TWO FOR 8175

PRESS GUILD,
66-R W. Broadway, New York City, N. Y.

find 95¢—-51.75 for
il one—two amplifier

send me
advertised.

Tosed which

units as
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Approved ana Purchased by
l/J’ Naviel Research Laboralories

PILOT WINS AGAIN

Pilot Stralghtlme
Frequency Condensers
Used by the Winner
of Internaticnal
Broadcast Contest

427 St. Marks Ave.,
Brooklyn, N. Y.

Centlemen:
Would it interest you to
know I won first prize in the
International Contest con-
ducted by the Radio Broad-
cast, using Pilot conden-
sers.

(Signed)

THOMAS H. BUTLER

ACCURATE — PERMANENT — NOISELESS

FIXED CONDENSERS

OF MICA MOULDED IN GENUINE BAKELITE

Mounting Holes Independent of Contacts

PILOT ISOGRAD Fixed Condensers having met
the rigid requirements necessary for naval service,
have been approved by the U. S. naval radio experts
and purchased for use by them.

PILOT ISOGRAD fixed condensers are built to
withstand, without changing capacity, atmospheric
and climatic variations, which navy use will subject
them to. No finer recommendation can be given
a product.

Set manufacturers are invited to write for
samples and prices. Amateur set builders
are referred to any of the 5. S. Kresge Co.
Stores—or to local dealers. If your dealer
has none in stock, write and send us your
dealer's name and we will arrange to supply
you through him.

PILOT ELECTRIC MANUFACTURING CO.

323 BERRY STREET — BROOKLYN, N. Y.

Made By America’s Greatest Radio Parts Manufacturer |

P

&



Behind the “Mike” t

in 206 Broadcasting
Stations

In supplying the steady current re-
quired for the best amplification of voice
and music in 206 leading broadcasting
stations, Willard Radio Batteries are
doing the same good job that your cus-
tomers wish done in their own radio

sets.

When you explain that the voice
amplifying job of the broadcaster is
identical with the amplifying job in the
receiving set, you lay the foundation
for quick sales —satisfied customers.
And you can also tell the customer
how easy it is to keep Willard Batteries
charged, and why they last for years.

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 means a quick source
of supply for 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 will identify
you as an Authorized
Dealer. Booklets and other
valuable selling helps are
also furnished.

Your Nearest Willard
Service Station is Your
Nearest Willard Jobber
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