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OINING the Radio Association enables you to cash

in on Radio now! Follow its success-proven plans

and vou can earn 33 an hour, in your sparc time,
from the very first. Over $600,000,000 is being spent
vearly for sets, supplies, service. You

00 a week 7

—in %urfpmﬁm

'y

Doubled Income in Six Months

“I attribute my success entirely to the Radio Associa-
tion,” writes W, 1. Thon, Chicago, who was clerk in a
hardware store before joining. We helped him sgcure
the managership of a large stdve at
a 220% increased salary.

can get your share of this husiness
and Mat the same time, fit yourself for
the big-pay opportunities in Radio.

Founded on a New Idea

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

Earned $500 in Spare Hours

Hundreds earn $3 an hour as “radio
doctors.”  Lyle Follick, Il.ansing,

What a Membership Can
Do for You

I—Enable you to earn $3 an hour
upwards in your spare time.

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

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

4—Train you for the §$3,000 to
310,000 big-pay radio positions,

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

6—Give you the backing of the
Radio Association.

A MEMBERSHIP NEED NOT

COST YOU A SINGLE CENT

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

Y
Easiest Way Into Radio

If ambitious to become a Radio *Engincer,
to fit yourself for the $3,000 o $10,000
opportunities in Radio, join the Association.
It gives you a comprehensive, pgactical and
theoretical training and the begefit of our
Employment Service. You earg while you
learn. You have the privilegg of buying
radio supplies at wholesale. ou have the
Association behind you in carrging out your
ambitions.

Mich., has already made $300 in spare

time. Werner Eichler, Rochester,
N. Y., is carning $50 a weck for sparc time. I. J.
Buckley, Sedalia, Mo., is earning as mwuch in spare

time as he receives from his employer.

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

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

ACT NOW—if you wish Special
Membership Plan

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

RADIO ASSOCIATION OF AMERICA,
4313 Ravenswood Ave.,

Chicago, TIL. Dept. RN-4 : l

Gentlemen:
Please settd me by return mail full dctaxls of your Special

Membership Plan and also copy of your book, {uur Oppor- l'

tunity in the Radio Industry.” !
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THE “R.F, BOOSTER UNIT”
By David Grimes )
This well-known radio engineer has designed
novel instrument for use with any radio

COMING—A PROGRAM POOL?
By Charles Magee Adams
There remains now hardly an unsolved prob-
lem in the teehnique of radio broadcasting

known to

HOW BROADCASTI(I:WG IS ACCOMPLISHED
owe

. y G :
The workings of the radio receiver are well

ny | { v most readers, and the broadeast
receiver to increase range and sclectivity. It except this little one—who shall bear the studio shows little that is mysterious. ‘This
catt he plugged in or out as receiving con- erpensef  Mr. Adams' comments will inter- article explains  in simple  langunage the
ditions vary. est every listener.

laborious processes that lie hetweert
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Sev i&?

Check it with any set you choose!

—then hook it up and learn first hand its
superior tonal and reception qualities!

SPECIFICATIONS  |ACBANDBOX704| ? ? A

1. Genuine Neutrodyne circuit, ' Yes ; .

2. All clements totally shielded. Yes - N .

3, Full 180 volts on plate of output Yes ]
tubc,

4. Supplemental tuning devices for Yes : :
P}air linc:l ali%t;::ncnt sohra czn; Orf in two units
densers to ure rpes . 3
possible  tuning  (Acumina- for console installation
tors).

5. Single station sclector. Yes at $90

6, [lluminated dial. Yes

7. Volume control that will reduce Yes

hcavy local reception to a
whisper without detuning and
without distortion.

8. Power plant with a condenser Yes
of 30 m{ capacity.

9. Sclf-healing condenser. Yes The NEW dI‘Y Ce].]. 401

10. Modern, ncat, compact, richly Yes

[ ]
s cabner Bandbox Junior
11. Adaptability to any type of con- Yes A new dry cell recciver with all the Crosley Bandbo
N . . G n cell recciver with all the Crosley Bandbox
.SUlt’,catht by bCIng a-' ailable features—selectivity, sensitivity, volume and appear-
in single or double units. ance. ldcallfor homes hn];'ing no alternating lightin’g
. J ] o currcnt or where storage battery service is not avail-
12. Ql'ﬂnt'ty PdeUCtlon pricc of Yes able or clesired. Espccially desired because of its
less than $100. economical installation cost and opera-
tion. Batterieslast months! Use Crosley
Musicone for perfect reproduction! ®

Battery type Bandbox operating with storage batteries or power supply $55.

CROSLEYRADPIO

“You’re there with a Crosley™

Crosley is licensed only for Radio Amateur, Experimental and Broadcast Reception. Montana, Wyoming;
Colorado, New Mexico and West prices slightly kigker. Write Dept. 23 for descriptive literature.

THE CROSLEY RADIO CORPORATION
CINCINNATI, OHIO POWEL CROSLEY, Jr., Pres.
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R@dio @{clopedia

THE most valuable of Radio Books—S. Gernsback’s
Encyclopedia—now the most beautiful.
Radio Encyclopedia is now offered in this luxurious new
binding to meet the demand for a more handsomely
The limp suede leather edition sells for
$5.00. The Keratol-leather stiff binding still can be had

bound volume.

for $2.00.

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

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

There are 1,930 definitions—549 diagrams,
graphs and drawings—all simple and easily understood.
The book is nearly 1 inch thick and measures 9x11 inches.
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- Made S185 in
F Three Weeks®
P

i 2 cess. Farinsianee,
recently [realized

tnore tmoney In my spare time
than 1 naking lu myregular
my pressut position aml open 2
Radlo shon. The N. R, |, has

Spare Time
4 a prodlt of $185 in
three weeks for
spare time work.
joh. I been maklng wood
put me on the solid rond to suc-

T have met with

Tehaneze $1.50 an

money almost from (he time T
] veter J. Dinn, Wi N,

continued  suc-

| fiour. Right now I am making

enrolled. 1 am going o glve up
Mouroe Sk, Daitlmore, M,

Made $588
in Jne Month'
The truning ¥ g

recelved from you -
Ims done me & P
| world  of  good. &
| %oul\e me fmr F a
uring ona ¢f ol A4
busy gmgsnt‘hiﬂl. I e
e 3588, [ am
serviclng all makes of Ralo re-
colving Sts. | haven't found
anvthing $o tar that T coukl not.
| handle alone. My boss is highly
| plensed with my work since I
have been able to hamlle our
entlre output of sets here alone,
Herbert Reese, 2215 South E
Street, Elwood, Indluna.

Earns Price of Course in

One Week's Spare Time

1 have heen 8o busy with Radlo
work that I have Bot had time
to study. The other week. in
spare {lme, I carned enough to
pay for iy course. I have morg
work than [ ¢an do, Recently T
made cnough money in one
month's spare time to pay for a
5373 beautlful consolo all-elec-
trie Rudlo. When [ enrolled I
id not know the iffercnee be-
tween 4 rheoatat and 4 eoil,
Now [ am making all kinds of
money. —Eatle Cummings, 18
Websier Street, 11averhill, Mass,

Em

Heres the |

oyment Service to all Grad

uates
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TrainYou
Honﬁe. toIl;'ill
a Big-Pa

adigo J og

IF vou are carning a penny less than $50 a week,
send for my book ol information on the opportunities
in Radio. 1t's FREE. Clip the eoupon NOW. A
flood of gold is pouring into this new business, ereating
hundreds of big pay jobs. Why go along at $25, $30
or $45 a1 week when the good jobs in Radio pay $50),
875, and up to $250 a week. My book, “Rich Rewards
in Radio,” gives full information on these big jobs and
explains how you can quickly become a Radio Expert
through my easy, practical, home-study training.

SALARIES OF $50 TO $250 A
WEEK NOT UNUSUAL

Cet into this live-wire profession of quick suceess. Radie needs
trained men. The amazing growth of the tadio business hus
astounded the world. In a few short vears three hundred thousand
jobhs have been created. And the bigpest growth of Radio is still
to conie. That's why salaries of 850 to $250 a week are not un-
usnal.  Radio simply hasu't got nearly: the number of thoroughly
trained men it needs.  Study Radio and after only a short time
Iand vourself & RISATL job with o RISAL future.

YOU CAN LEARN QUICKLY AND EARSILY
IN SPARE TIME g

Hundreds of N. IT. L. trained men are toctay making big money—
olding down big jobs—in the Rumdio field. Men just like you—
their onlyv advantage is truining.  You, too, can beeome o Radio
Expert just as they did by our new practieal methods. Onr
tested, clear training, makes it easy for you to learn. You cau
st:iy hoie, hold your job, and learn quiekly in your spare time.
Lack of education or experience are no drawbacks. You ean
read and write. That's enough.

MANY EARN s$i5, $20, $30 WEEKLY
ON THE SIDE WHILE LEARNING

My Radio course is the famous conrse "that pays for itself't I teacn
you to bezin making money nlmost the day you enroll. My
new  practleal  method makes this possible. Eive you SIX
BIG OUTEITS of Radio parts with m¥ course. You are taueht to
buila practically_every type of receiving set known, M. E. Sullivan,
412 731! Street. Brooklyn, N. Y., writes. "I inade 3720 while studying.'
Liarle Crummings, 18 Webster Street, Ilaverhill, Mass.: 1 made $375
in one month."” . W. I'age, 1807 2ist Ave., Nashville, Tenn.: "I
picked up $935 in 1y spare time while studying.™

YOUR MONEY BACK IF NOT SATISFIED

“T’ll glve yvou just the tralning vou need to get Into the Radlo business.
My conrse fits you for al! llncs—manufacturing. selling, servicing
8013, i business for yourself. operating on board ahip or in a broad-
casting station—and many others. [ baek up my training with a siened
agreement to refund every penny of your monev if, after completion,
you are not satislled with the course I give you.

ACT NOW—
64-Page Book Is FREE

Sendd for thls blz hook of Radio in.
formatian. Tt won't cost ¥ou o penny.
It has put hundeeds of fellows on the
toad 1o blzger pav and success. Get
it. Investigate. Sée what Ralio has
to affer you. andd how my Employment
Department helps you et into Rulio
after vou eraduate, Cllp or tear out
the coupon and mail it RIGHT NOW.

J. R. SMITH, President
Dept. 48

National Radio Institute
Washington, D. C.

S
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t0 big pay J)/ =

) You can ]au]'lld_l
100 circuits with
the six big outfits

Findoufqi
about Fhis
practical way Jj/

J. E. SMITH, President

Dept. 45, National Radio Institute

Washington, ). C.

Dear Mr. Smith: Kindly send me your big book, ''Rich
Rewards In Radio,” giving Information on 1he big-money
opportunities In Radio and your practical method of teach-

and thai this places me under no obligation whatever.

i
ing with six big Outfits, I understand this honk la free. ’



www.americanradiohistory.com

1094 Radio News for April, 1928

Know your Radio

Repair your Radio

Set yourself--it’s
easy!

No matter how much or how little you
know of your radio receiver, this new
“Radic Trouble Finder” book is going
to be a big help.

It explains the cemmon and special
faults of all the standard receivers of to-
day; tells how to recognize instantly, by
various methods, where the trouble lies
and also gives special simple tests by
which you can determine what is wrong
with your receiver. Then for each par-
ticular fault there is explained the proper
procedure for correcting it.

Book Contains 64 Pages
Size, 6 x 9, Illustrated
Handsome 2 Color Cover

=]

L v

. TROUBLE FINDER
~
the copy pal T S S——

Sold on All Newsstands

I

gl

FFON FT51] u;.r.vsc.rtrtf R

THE CONSRAD CO., Inc.
230 Fifth Avenue New York, N. Y.

wwWw americanradiohistorv com


www.americanradiohistory.com

Ruadio News for April, 1928 1095

Rockville, Conn.

Chemical Institute of New York, Ioe.,
86 West Broadway,
Bow York, N, Y,
Gentlemen:

You will probably bs pleassd to learn
one of the lessons gave me an idea to turn //;} 2
my chemical knowledge to profitable account. /

1 an now making a varnish and paint which
undersells the other type products by $3.80
& gallon, in soZe cades more. FHave been re-
¢olving gallon ordere from painters during

past week which has netted me a profit of

as a
siarier

$13.50 for my "spare-time cherical induetry.
dany thanks for your training thue far.

Yours very truly,

Chemistry Student turns Knowledge
into big Sparetime Profits!

Beenuse he knew how to prepare nis product from a knowledge of chemistry, J. J. Kelly
produced a highly profitable article far below the price of organized competition.
Sales came ensy—because competition was overcome,  Chemistry solved his problem.

Boundless Sparetime profit opportunities from
Chemical Formulas—for those who grasp them

Chemical Formulas are the basis of, not one,  merly it was necessary to attend a university
but thousands of big profit sparctime busi-  for several years to acquire that training,

nesses, such as selling soaps, cleaning and
polisling compounds, paints, acids, inks,
cements, extracts, glues, gold, silver, and
brouze lacquerings, oils, perfumery, rust
removers, ete,
With a knowledge of chemistry vou can beat
J. J. Kelly’s reeord by many dollars o week.
You need not be dependent on wholesale or
retail companies to supply your finished
produets for sale,
You can make up your own produets at
home and sell cheaper than any competitor,
That means quick, easy sales in large quan-
tities.

YOU CAN LEARN AT HOME

To qualify for this remarkable ealling re-
quires elaborate specialized training. Tor-

EASY MONTHLY PAYMENTS

You don't have to have even the small price of the course to start.

for it in amall monthly amounts—so sinall that yon won't feel them.

the course is very low, and includes ovc-rf'tlung. cven the chemistry outfit—there  book,
an of monthly payments places o chemieal

are no extras to buy with our conrse. Our p
edueation withit the reach of everyone.

but thanks to our highly perfeeted and thor-
ough system of instruction, you can now stay
at home, and let us edueate you in Chemistry
during your spare time. Kven with only
common schooling you can take our course
and equip yourself for immediate practical
work., Dr. Sloane gives every one of his
students the same careful, personal super-
vision that made him celebrated throughout
his long cureer as a college professor. Your
instruction from the very beginning is made
interesting and practical, and we supply you
with apparatus and chemnieals for perform-
ing the fascinating analyses and experimental
work that plays such a large part in our
method of teaching, and you are awarded
the Institute’s diploma after you have satis-
factorily completed the course.

You can pay

The cost of on the eoupon will

T. O'CONOR SLOANE
A.B., A.M., LL.D., Ph.D.

Noted Instructor, Tecturer,
and Aulhor. Iormerly Treas-
urer American Chemieal So-
ciety and a praectieal chem-
ist  with many well-known
achievements to his credit.
Not only has Dr. Sloane
taught chemistry for yeurs,
but he was for many years
engaged in commercial chem-
istry work.

MAIL THE COUPON FOR FREE BOOK

Clip the coupon below and mail it at once.  Your name and address
bring yvou by return mail our interesting free
“OPPORTUNITIES FOR CHEMISTS,” and full par-
about the course and what it will do for you.

[————————— . —————

EXPERIMENTAL EQUIPMENT FURNISHED TO I : -
EVERY STUDENT | e Exteation. Divisien 3 I R st

. L . . . . New York, N. Y,
We give to every student without additiona! charge this chemical equipment, including 1 . .
fifty-two picces of laboratory apparatus and supplies, and fifty-two different chemicals free °§f,‘;,,’§f“§,,’,‘,‘§,,‘:},.?,’,‘f§ : f:,‘,-i “}‘},‘:},,?;i, omff “gt‘il?f' "-'.’n'{'cfug‘r‘;'km:{
andt reagents. These compnse the apparatus and chemicals used for the experimental the Expcerimental Equipment given te every student. Also please
work of the course. The fitted heavy wooden box serves not only as a case for the

tell me about your plan of payment.
outfit but also as a useful laberatory accessory for performing eountless experiments.
Don’t Wait-—Mail Coupon Now!

CHEMICAL INSTITUTE OF NEW YORK

16-18-R—East 30th Street NEW YORK, N. Y.

R-4-28
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595,728 Hours of Actual

Operation on 1182 Diiferent Sets

Proves Beyond All Doubt the
ABOX Claim to Superiority

6-Volt Abox
Eliminator

This model will op-
erate any set using
eight or less stand-
ard 6-volt tubes.
Not necessary to
change set wiring.
Over 100,000 of
this type in use.

$737)30

4-Volt Abox

Eliminator
A new model for sets
using 4-volt tubes. Fits
Radiola battery com-
partment. Size 8% in.
long, 4 in. wide, 6%
in. high. Output—.6
amperes, 4 volts D.C.

$7 730

K All Prices Slightly Higher on West Coast

THE ABOX COMPANY
215 No. Michigan Avenue, Chicago, 1lL.

: Please s:lr:g me further information on how I can
ify my set with ABOX.
l electn:

Address. .. ... o e
] Check here if you are a dealer.

N

1182 users of ABOX ELIMINATORS wrote The Abox
Company between January 17th and February 10th,
1928, giving a detailed account of their own experiences
with the ABOX. All kinds of sets were used in this
test under all conditions. Remember, this is not a
report of a laboratory test, but is a test made in the
hands of users like yourseli.

The following comments are typical:

“Better reception”~"“Would never go back to battery
operation”—"“Superior to battery service™"“No com-
parison with battery service”—"“Much better”—"“En-
tirely satisfactory”~—"“Improved volume and quality of
reception”—"Has batteries skinned a mile”—"50%
better than my old battery.”

Practically without exception, the 1182 users who
wrote us say:

“I most heartily recommend the Abox to my friends.”

It is no longer necessary to be without electric opera-
tion. More than likely you are now using a“B” power
unit. Don’t even consider discarding your set or your
“B” power unit—simply attach'ABOX to your present
set and you have true electric operation.

ABOX distribution is nation-wide. Any dealer can
supply you. In case your local dealer does not carry
ABOX, send us your order and we will see that you
receive your ABOX immediately.

Remember the ABOX is guaranteed for one year. If it
doesn’t do what we claim for it, your dealer is author-
ized to exchange it for a new one.

Use coupon for further information

The Abox Company

215 North Michigan Avenue

Chicago, Illinois
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No. 10

Radio News’

New Policy

By Hugo Gernsback

HEN the first nmuber of Ranpio News was launched in July,
1919, 1 said as follows: “And here is the platform upon which
Rapio News stands, 1 pledge myself to n strict adherence to every
plank :
"I’irsl: Only Radio—-100% of it—uothing clse,

USecomd: An organ for armd by the amatenr.
\\lll always come first in this nmagazine.

“Third: Absolute  Independenee.  Rapio Ngws has only  one  Loss—its
reulers. | This magazine is not, nor will it ever he, affiliated with any stifling.
mmmcrﬂ.ll radio interests whatsocver,

“Fourth: Truth-—first, last and always. When you sce it in Rapro News
you may be sure that it is so. Not heing affiliated with comniercial radio inter-
vsts, this magazine will have no reason to suppress jmportant articles, cdis-
coveries, cte,

“Fifth: Ramo News is and
unfair radio legislation.

“Sixth: Instructive first and last.  Up-o-date sci-

The amatear’s likes and wants

will he the sworn enemy of all adverse and

Since the radio parts dealers declined from: 30,000 to 2,500 in a few
years, if this decline were allowed to go on, it would soon be impossible
to print Rapio NEws; because the manufacturers of the radie material
would have no longer an outlet. and the radio constructors and home
builders would find it impossible to buy materials. It is true that a
builder ean wind his own coils, and drll his own panels; but certain
articles, such as switches, condensers, tubes, sockets and others, he can
never hope to make, and must buy.

Against its better judgment, Ravio Nrws, during 1927, endeavoered to
better trade conditions by publishing manufacturers’ names aud giving
nnnufacturer-; specmcqlnms in its text pages; heecause it seemed that
it would thus be made easier for the reader to huy suitable material than
if no names were given and he had to guess them. In doing so, Ranio
NEws honestly believed that not only would it serve its readers, as it

had always done, but the radio trade as well.
It is, however, admitted now that this policy

cutific artieles for your instruction will always have p—
first place in Rapro News, We shall publish purely
scientific articles every montly, articles that on acconnt
of their length are often crowded out of other

et 13 irion
pnblications, YRt

vertisers and  of

~ Seventh: First in rrml with the news. Yen will subseribers.
fiul all important radio news in this magazine from imilasly  wnveliable.
one 1o three months alicad of all other publications— Simiariy
always.” or;‘r_zl.m;nal;_y prblish
5 schile oy
That was before the days of broadeasting and B

when radio fans still were “bugs” and transmnit- magasine for

HE articles in Rapto News are in
“inspired” by xvour ad-
little
Most radio magasines arc

readers are
When and if vou prblish a rudio
the benefit of yowr sub-

was wrong suul, beginning with this issue, we re-
vert to our former custom of not mentioning any
manufacturers’ numes or trademarks of parts and
circuits of any kind in the text pages of Ranio
News. I that respect, we go back to our for-
mer practice of the years previens to 1927,

It was spon found that readers of Ramo Nrws
became suspicious and thought that advertisers
were controlling the text pages; and it nust be
admitted that that is the way it often looked to

value to your

Why dou’t you
something  <corth
not all mo-

ting amatenrs; but, as a whole, the situation has scribers rdther than yowr advertisers, | the outsider.

not changed, nor has the platform of Ramo will again  subscribe,  Hho weants a At no time, however, did Ranio NEws re"tp

News changed at all. catalog? any material benefit from specifying manufac-
On the other hand, in an art that grows as ¥ serv ey turers’ names and materials, 1f any proof is

rapidly as radio, changes oceur overnight and it I Bl _' . wanted, the constant alvertising shrinkage of

is necessary for any organization, whether a pub- Frask Cuase, MDD, Ranio XNEws during 1927 is glowing testtmony

lisher or a factory, to conform itself to those 2362

changes.  For instance, in 1919 there were some

W, 21st Street.
Tos .Angeles, Calif.

of this fact. At no time did the trade (par-
ticularly the parts manufacturers) really support
. J Rabro NEws, in_ spite of its publishing their

I() 000 amateurs, and not one of the so-called

I)rmdc.\st fans,” because there was yet 1o
Liroadecasting.

When broadeasting came along, it meant an important change, not
only to the amateurs and fans, bnt to the radio industry as a whole,
Changes came about with lightuing rapidity, yet Rapio NEws adapted
itself to them to give the maximum service, not only to its readers, hut
to the whole industry as well.

Ravio Nrws has always Deen the largest of all the radio publications
in point of circulation, and otherwise; and as such, it has a tremendous
obligation to, not only the radio art itself, but all interests connected
with it—readers, fans, amateunrs or the industry. As the strongest and
most representative of all the radio publications, Ranto Nuws has always
valiantly striven to he of service to all concerned.

Froni 1919 to 1926, it was the policy of Ramio NEws ucver to mention
the name of any |H‘<J(tht within its text pages. Ranio NEws has always
maintained that the proper place to advertise a product is in the adver-
tising pages rather than in the text pages. However, toward the e¢nd of
1926, it was seen that the radio parts industry was heading rapidly
dawnward ;_and it heeame necessary. as it had been necessary hefore
during similar changes. to recognize the altered conditions. During the
radio boom, there were some 30,000 dealers in this country handling
radio parts; at the end of 1926, this mmmber had shrunk ta no ntore
tharr 2,500

Rianto News then was confronted with a most perplexing and diffi-
cult problem, Its readers always had heen amatcurs, fans, and construc-
tors who built their own, as well as custom huilders. For that reason,
many new and novel circuits were published in Rapro NEws, such as
the Tropadyne. Ultradyue, Strobodyne, Interflex, and many athers of
national and international importance. But Rapio Nuws alse recog-
nized the obligation to see to it that the man who wanted to build his
awn could do so. This, of cource, is elementary; if vou write a book on
hridge. and it becomes impossible for the readers of that book to buy
pl.wmg cards, the hnok is uscless, If yeu publish a golf magazined and
it is impossihle for the readers to bny polf clubs and golf balls anywhere
in the country. you will not stay in business long; neither will a publica-
tinn advance the golf industry if it does not help create markets for the
eolf manufacturers.  All this is self-evident; Rante Nrws is in a posi-
tion not at all different.

names and specmc'\tmns quite freely. Au in-
tolerable situation was reached, since it was im-
possible to mention in one issue the prodnets of all manufacturers and,
wherever one friend was made amung the parts manufacturers, many
enemies were madec.

But the worst part was that many readers became dissatisfied with
seeing so many circuits, which to them se€emed sponsored by kit manu-
facturers ; and some refused to read Ranio NEws any longer. Letters
like that prmtecl herc becamne numerous as time went on.

Yet it nmst be evident to cvery fair-minded reader that the publishers
did not reap a harvest from the mamufacturers. Quite to the contrary,
the publishers lost heavily during the experiment. Se, begiming with
this issne, we revert to onr former rule, as follows

Ranto NeEws will no longer mention any radio mnterml Ty a trade-
marked name; no manufacturers’ names will be printed in an article on
construction. Circuits originated by parts and kit manufacturers will
not be given the manufacturers’ names; if a worth-while circuit comes
along, Rapto News will bestow on it its own proper name,

An important new policy will be initinted, under which Ranio Nrws
will give away free the blueprints that, for over two years, have heen
sold for from $1.00 to $2.00. These blneprints with fpull specifications
will, however, contain the names of the parts which were used by the
constructor who designed the actual assembly, On the blueprint will be
mentioned the trade name and the manufacturers’ namies, so that the
constructor who wishes to build the circuit can do so with the least
amount of difficulty. But this information, as we have sail, will not he
published in the text pages of Ranio NEws.

In all nther respects Ranto NEws’ policy will be the same, except that
hereafter only one featured constructional article will be pnbhshed cach
month. This does not exclude the publication of constructional articles
fer Deginners, describing circuits in which not more than three tuhes
are used. There will, therefore, be not more than two constructional
articles describing receivers in Ranio News monthly, althongh there
may be an oceasional description of 2 power pack, amplifier, ete.

Tt is hoped that, in making these changes, Rap1to NEws will continue
to serve, as before the entire radio industry; but, first and always, it
should be understood that Rapro NEws is nublished primarily for its
readers. That has always becn its policy, and always will.

Mr. Hugo Gernsback speaks every Tuesday at 9.30 P. M. from Stations WRNY (326 meters) and 2XAL (30.90 meters) on various radio and scientific subjects.
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ACK a few years—and not so very
wany at that—it was said that bul
one human faculty could jump in
a fraction of a second from one end
of the earth to the other—the imagination.
Up to a conmparatively short time ago this
wus true; but, with the advent of radie
broadeasting as it is known today, it be-
came possible practically to annihilate the

limitations of space, with respect to sound.

Is it now considered marselous when a
singer is heard, three thousand iniles dis-
tant?  Indeed, no; the listeners take it as

a matter of course, as they do the other
wonderful inventions in daily use.

But until very recently it was still up to
the overworked imagination to picture the

appearance of the performer who was
broadcasting. In some
cases this may have been

for the Dbest; as the
imagination is a wonder-
ful artist, and produces

often heauty where
beauty is not. Dut, for
better or for worse,

thanks to the further de-
velopments made by Dr.
F. F. W. Alexanderson
in the art of television,
what actually occurs in
the broadcast studio can
now he seen by the radio
aundicnce.

At the top of the page, tuning
the tclcms:on receiver: the
fimage is  seen Hermi: the
small square opcui: 19 on @
level with the operator's eyes.
Notice the broadeast receiver
and loud speaker. At the
left, Fig. D. shows the rear
of ‘the recciver: one man is
pointing out the wuniversal
wmoter, which drives the scan-
aiing disc. Above the motor
is the Moore ncon lamp. On
the lower shelves are Dbat-
teries and the amplifier and
reetifiey tubes. Dr. E. F. W.
Ah-rann'nsou Is Seew at the
Ieft in each illustration.
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Although the picture as seen in the tele-
vision receiver appears no more -than. three
inehes square, and there are instants when
it is obliterated by static or somme other
interference, the remarkable part of the
stery is that the device worked at all: Every
s0 often, during the last few yvears, enthu-
siastic articles have appeared, telling hew
television is rapidly becoming a veality in-
stead of an engineer's dream. But these
futfilliments of dreams were in laboratories;
now television has been ecarried to the home.

TELEVISION DEMONSTRATION

In one corner of a vast room in the
General Electric Company’s research labova-
tory at Scheneetady, N. Y, a few days ago,
were set up an arve light, a rapidly-rvevolving
metal dise, four photoclectric cells in a
franie, and several boxes. Just around a
corner a group of men were gathered in a
room totally dark, save for lwo squares of
pinkish light about three inches square.
These two squares of light were the cyno-
sure of all eyes; these pinkish squares were
what many of the men in that room had
trevelled handreds of niles to see; for they
were the proof that television in the home
is no longer a dreamn, but an actual fact.

A young woman was scated before the
bank of photoclectric cells, with narrow
bands of light and shadow playing across
her features. She smiled, frowned, rolled
her eves, and smoked a cigarette—and all
these actions were instantly and faithfully
pictured in the little squares of pinkish light
in the adjoining dark room. At the same
time, the conversation which she kept up
with one of the operators came into the
dark room through a loud speaker. Then
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her place was taken by a young man with
a ukelele and, although the instrument was
invisible (being below the line of vision of
the transmitting apparatus), his voice and
the musie came from the loud speaker as
his fave appeared in the magic squares.

The question will present itself naturally
1o the reader’s mind: “How well did ihcse
faces come over the air:” It was possible
to sce every detail in the features, the in-
dividual teeth, for example; when the cves
were rolled, one could follow with ease the
movenent of the pupils™ In short, the
transmission of faces by radio can be conr-
pared in quality to moving pietuves in their
carliest days.

In three homes in different sections ot
Scheneetady, similar television receivers had
heen installed to show that reception in the
home is possible and praeticable. A short
anlenna was emploved to piek up the 37.8-
meter wave on which the television impulses
were hroadeast.  The results obtained in
the homes were of the same excellenee as
those demonstrated in the labovatory.

THE ELECTRIC EYE

The transmitting apparatus for broadeast-
ing lelevision is not very cowmplicated, as
¢an be seen from Figs. A and B, which show
the pick-up. In the left foveground of Fig.
A is a powerful ave light, the rays of which
are broken up hy the spirally-arranged holes
in the dise, which is rotating at the rate
of cighteen revolutions per sccond, being
driven by a small motor. The light rays

are concentrated and foensed on the face
of the girl v means of the lens held in the
See Fig. B.

sguure wooden support.

After the rays of light from the arc have
been hroken up by the revolving disc and
focused on the face of the subject (where
they appear to the camera as a series of
light and davk lines; sec Fig. C), they are
reflected from the surface of the face to
the four photoelectric cells in the thiek,
square frame of galvanized iron. ‘These
possess the property of changing light en-
crgy into eleetrie encrgy.  (These cells were
described on page 60 of the Decemlier,
1927, issue of R.anto Nrws; previous tele-
vision experiments will be found described
in the June, 1927, issue.) 'The outpnt of
these cells, after heing amplified, modulates
the carrier wave of the 37.8-meter {rans-
mitter, the antenna of whieh is located on
the roof of the vesearch laboratory. In
Fig. B may also be seen at the right of the
table the condenser microphone for pieking
up the voice, which was simultaneously
broadeast on WGY's regular wave of 379.5
meters. A very short wavelength was chosen
for broadcasting these “pictures” becanse
a channel 40 kiloeveles wide is needed; this
is hecanse of the depth of modulation neces-
sitated by the great range of difterences in
shading, which must be reproduced in the
transmission of vision.

THE ELECTRIC PAINTBRUSH

The average radio enthusiast is most likelv
mnch move interested in the apparatus. for
reception than in that just described. Com-
pared with the television receivers that have
been deseribed in this magazine previously,
the latest one is simplicity itself. In place
of the loud speaker, a Moore neon tube
is connected in the output of a short-wave
receiver of the re-
generative  type.
The most inter-
esting  property
of the neon lamp,
which was in-
vented by e Me-
Farlan Moore (as

related in Mr.
Moore’s  Dbiogra-

phy, “I'hirty
yvears in the Dark
Room,” whieh ap-

carrviing the lens.
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Fig. A at the left and Fig. I
paratus used in transmitting by radio the image of the givl.
are lamp is abt the left and, between the rvewvolving dise and the square
frame holding the photecicetric cells, is the small  square woodc)
The amiplificy
grovping of the phetoclectric cclls is shown in Fig. B below, three being
wvisible and a forrth behind the amplificr boves.
the right and the lines of light and shadow on the girl’s fuce in Fig. B,
and the enlargement in Fig. C, at the lower left.
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peared in Rapto NEws, from December, 1925,
to May, 1926), is that it responds to the
changes in intensities of the current and
causes fluctnations in the intensity of the
emitted light; just as the diaphragm of a
lond speaker produces pulsations in the air
in response to alternating-current impulses.
It is said that this lamp will go on and off
in a willionth of a second; so that in its

D. BIcFavlan
Alerauderson discussing the sicon lamp wsed in
the television receiver

Moere (left)y and E. F. W,

use there is none of the “tinie lag,” which
is the greatest "problem those working n
television have had to meet.

The plate of the Moore tube, on which
the image is built up, is about 114 inches
long and 1 inch wide. The scanning disc,
whieh can be seen in front of the lamp in
the rear view of the apparatus (Fig. D),
is of the smue size as that used in the trans-
mitter, 2+ inches in diameter. The 18 holes
(which have a diaineter oi 33 mils each—or
abont 1/30-inch) trace successive lines on
the picture, literally “painting”™ it in one
revolution. The disc is turned by a stanu-
ard “universal” motor; which is to say that
it can be operated from cither direct or
alternating current. 'I'ke speed of this motor
and, therefore, of the disc, is controlled by
a push-butten. In order to enlarge the
image as much as possible, a magnifyving lens
is placed between the scanning dise and the
observer's eve; tms bringing the image up
to 3 inches square.

belote show the relative positions of the ap-
in Fig. A the

lolder
is in the two boves ot the right.~ The

Nofe the microphoue at

o g
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MOORE

SHORT- WAVE NEON LAMP

RECEIVER
AND AMPLIFIER ™,

DRIVING
MOTOR .-~ 7
“MICROPHONE
TRANSMITTER

QPERATING ON
37.77 METERS AT ~~..

MOTOR

RESEARCH SCANNING
LABORATORY, DISC
SCHENECTADY
BROADCAST LOUD
AMPLIFIER -~ RECEIVER

SPEAKER

WGY TRANSMITTER TRANSMITTER .AT
[k, 379.9 METERS T SOUTH SCHENECTADY
A diagram of the Aleranderson method of operation in the transmission
and reception of television. At the wpper left are the transmitfer for the

image and the snicrophone for the voice, which is broadcast o a different
wavelength. Az the vight ave the receivers for television and specel.

SYNCIIRONIZATION BY HAND tubes. A storage battery and dry-cell “B”  same status that voice transmission has

In most of the television reeeivers built
hevetofore, theve has been emploved some
automatic means of synehronizing the re-
ceiver wilh the transmitter; such as the
broadeasting of a certain frequeney {hat
wounld make two motors run at exactly the
same specd.  In Dr. Alexanderson’s system
no such complicated method of synchroniza-
tion is employed: the simple and only speed
coutrol 15 a push-button that variwes the
speed of the universal motor turning the
disc.

When the receiver is first started the
speed of its motor is far below that of the
one at the transmitter, and the resultant
image is a straight line of light. As the
notor is brought nearver and nearer to syn-
chronous speed, this line of light breaks up
into a series of parallel lines, slanting first
one way and then the other. Then there
appears a distoried image of a face, again
breaking up into splotches of light and dark.
Finally, when the two molers are running
in synchronism, a true image may be seen
on the lens. ‘This image constantly shifts
from one side to the other, as the speeds of
the two motors vary; but this shifting from
side to side does not interfere with the re-
ception, as the movement can be made to be
very slow.

Here it is that the operator niust exercise
his skill, in keeping the reecived image as
near the centre of the lens as possible. This
is donc by “whipping” the motov; ie., send-
ing an eleetric impulse to the motor by
means of the push-button, and thereby in-
creasing the speed. This is far from being
a difticult feat, as it requires no more skill
than steering an auntomobile along a road.
Sometimes, when the two motors get slightly
out of synchronism, the lower half of the
image may be above the upper; so that a
man’s collar and tie may be secen above his
head. This condition can be casily adjusted,
however; just as a like condition is remedied
hy the maotion-picture operator when the
picturc gets out of its “frame.”

In the lower part of the cabinet, whieh
(as may be seen) is abont the same size as
that whieh honses an ordinary talking ma-
chine, is an amplifiecr with two rectificr

batteries for the short-wave unit are on a
shelf over this amplifier, which utilizes A.C.
house current. By the use of a universal
motor and the rest of the equipment as
mentioned above, it nay be easily seen that
the television receiver is one that can be
used in almost any home; the only provision
being that 110 volts of cither A.C. or D.C.
be available.

NEW DISCOVERIES IN RADIO

When introducing his apparatus
in preparation for the demonstra-
tion, Dr. Alexanderson mentioned
the fact that he expeets televis-
ion to have within five yvears the

Fig. E. The new type of shortwave

transmitting antenna, called the “‘checker-

board.” The sides of cach square are

equal to oae-half a wavelenath. These

half-weave anteniias are so  conmected

thet they oscillate in phase and wneed not
be tuned.

www.americanradiohistorv.com

today. Of course, there are still a munber
of “bugs” that have to be eliminated before
the apparatus can be put on the warket
for general usc; but, considering the rate
at which television engineers are progressing
in their work, the tine is approaching
rapidly when it will be possible to sce as
well as hear the artists as they appear in
the studio. (Continued on page 1156)
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O quite twa weels after “tele-

vision in the home” had heen soe-

cessfully demonstrated in Schenee-

tady, N. Y, the transmission of
photographs hy radio and their reception
in the home was exhihited by the National
Broadeasting Company in New Yok City.
Dr. E. I, W. Alexanderson, consulting en-
gineer of the General Flectrie Commpany, is
credited also with the development of this
simplified system for receiving pichires with
apparatus that ean be connected in the ont-
put of an ordinary receiving set.  ‘I'he pie-
tures were broadeast on WEA's vegular
wavelenglh of 192 weters.

The apparatus demonstrated by Dr. Alex-
anderson is far from complicated, yvel il
does not scen quite as simple as the receiver
for picking up television broadeasts.  'The
Lransmilting apparatus was installed in a
studio of the Natlional Broadeasting Comn-
pany, at 56th Street and 1ifih Avenne, New
York City. A photograph of the wayor of
the ecity. the Hon. James J. Walker, was
clamped around the evlinder of the trans-
mitter, as shown in Fig. B

As the evlinder is turned by a synchron-
ons motor at a constant speed, a photo-
electric cell, eontained in the hox next to
the wall, transforms the light energy into
electrical energy. The light is reflecled to
the cell from the surface of the photograph
amed is broken up by the revolving dise,
which has «a slotted edge. The output of
the photoelectrie cell is amplified and is
eonnected 1o the regular broadeast trans-
mitter, in this case at Belhmore, 1. 1., by
means of land lines. At the WEAL trans-
mitter the pictire was put on the air, and
received in the home of Dr. Alfred Gold-
smith at 82nd St. and West End Ave., New
York, (See Fig. A), a distance of approxi-
mately Lwenty-five miles. The results of
this {ransinission, which took aboul 90 sec-
onds, are shown in Fig. 12, “The photograph

at the left is the vriginal and the other the
picture after it was developed in Dr, Gold-
stnith's home.

TIE PHOTOGRAPLIIC IPICK-UP

In Figs. B and C are shown twoe views of
the pick-up appardus in the studia Fig.
B shows F. C. Ballentine placing a photo-
graph of 1), McParlan Moore, the inventor
of the neon tube used in the receiver, on
the evlinder. In Tig. € the synchrenous
motor in the foreground turns the cyvlinder
at o comstant speed, properly reduced by
the gears. A sonrce of light is concentrated
on a small portion of the phatograph, this
small area reflecting the light throngh « lens

The apparatus for receiving photographs by radio, iust alled in the home of Dr. Alfred N. Goldsmith in New York City.

amel the seanning dise to the photoclectrie
cell.  (See Wig. 1))

The rvapidly-revolving dise, at the front
end of the eage containing the photoclectrie
cell, has arotnd its ciremnterence a sevies of
indentations or notches.  ‘These notches in-
tervapt the light rays at o certain frequeney
and the photocleetrie cell is energized. every
so often, hy a reflected ray of an intensity
whiclh depends upon the depth of shade in
the minule area of 1he photograph then
heing reflected.  These variations of light
are translated into cleetvieal impulses by
the photocitectrie cell and afler being ampli-
fied are pnt on the air as & modnlation of
the carrier wave,

At the left is an unvetouched reproduction of an original photograph of Jessica
Dyagonette, \WE AL artist, and al the right the unretouched picture. as it was reccived
in Dr. Qoldsmitl’s houe,
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. Dr. E. F. WW. Alexanderson is Lere shown beside his receiving apparatus. At

the rear of the table is the special amplifier aud, in the foreground, the receiver with
the vevolving cylinder exposed.

The ordinavy transmittng equipment of
the station is used, the only substitution
being that of the photographie pick-up for
the microphone. Ordinary land-line, or “re-
mote control,” is employed as usual.  One
of the most important things that Dr, Alex-
anderson has done, besides simplifying the
apparatus, is lhe speeding up of the entire

Fig. B, below: E. C. Balleutive
placing a photograth on the cxlin-
dei preparatory to traismtiting i
over WWEAF. Fig. D, ia the cen-
ter, is a reproduction of an un-
retouched photograplh of Mavor |
James J. Walker, of New York 8
City, before and gfter transmis-
sion over the radio.

process.  T'he picture shown in Pig. 1) was
trapsmitted in about one minute and a half,
a rate about twenty times as fast as that
of other processes.

THE RECEIVING EQUIPMENT

One of the first requirements for receiv-
ing pictures from the air is an ordinary

www americanradiohistorv com
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broadcast receiver. This is tuned to a sta-
tion which is transmitting the pictures, in
the same manner as though music were to
be heard. Instead of the loud speaker the
apparalus shown in Figs. E and F is con-
nected to the output terminals of the set.

In Fig. II Dr. Alexanderson is shown be-
side the receiving apparatus, from which
the cover has been removed. ‘The sheet of
bromide photographic paper is wrapped
avound the cylinder, preparalory to receiv-
ing a picture. This paper must, of course,
be proteeted from the light of the roons,
until after its exposure to the light con-
trolled by the incoming radio signal; this
protection is afiorded by a light-proof cover,
which is shewn in pesition in Figs. A and
I'. Standing open against the wall is the
shielded box containing the amplifier, which
strengthens the impulses before thev are
sent to the neon lamp.

This lanip, which operates on the same
principle as the one used in the tetevision
apparatus, was also developed by D. Me-
Farlan Moore. Instead of the tube’s hav-
ing a plate on which the images are built
up, its central eleetrode is a rod, in which
there is a small crater. By the variations
in light intensity produced by the necon lamp
the light and dark portions of the photo-
graph are faithfully printed on the shect
of photographic paper, on which they are
focused by a lens. (See Fig. G.)

The evlinder is driven by a syvnechronous
imotor and gears, similar to those at the
transmitter. As the cyvlinder revolves, it
also moves along a threaded rod, thus ex-
posing the cntire sheet of sensitive paper

Fig. C shows ot the left the
wotehed  dise, cohich breaks up
the reflected light rays (produced
by the lamp in frout of the disc
aird reflected from the picture on
the cylindery. before it reaclhes
the photeelectric cell, located in
the Yox behind the disc. The
motor at the right turis the
eylinder,
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BROADCAST
h—r ANTENNA
:;;*;é=j‘ <
PICTUR -
DRUM y
LENS L ﬁi ;
TRANSMITTER '
PICTURE / LIGHT b MOORE
; | gl —MOTOR " Loup LAMR
| WINDOW——y_ m -—REVOLVING DISC SPEAKER CYLINDER
WITH LIGHT
} o o- ' SENSITIVE
) — , NEGATIVE |
PHOTO ELECTRIC AMPLIFIER
CELL |
Pa = ~
RECEIVER -_J A

' TRANSFORMER/

DETECTCR TUBES/
FIG. 1 =]

The diagram illustrates the process through whieh « photo- il is finally veceiced on the cylinder on tne right, it mmst be
graph gaes when being fransmitied through the ether. 11'hen “develuped” and “fived” as with an ordinavy print.

te the light rays. Before the actual {rans-  loud speaker al the veceiving end. A milli- the correet  intensity  strength  for  lone
wission of the photograph takes pliee, in-  ammeter on the box containing the amplifier  shades.  These adinstinents are easily and
struetions from the transmitting station are  indicates to the reeciving operator when his  quickly made,  After the centive surface of
braadeast and received through the regnlar  veceiver is properly “framed? and sel to  the paper has been exposed lo the rays of

Iig. F, belvw. Dr. ddlecondersou in his

laboratory adjusting the receiver. Fig. @,

on the right. shows the Moure neon lamp he-

ang placed in ils bross container on the rear

of the eylinder cabinet. Naote the simplicity
of epporalis,

the Moore lamp, Lhe picture is developed
and fixed, just as in the case of an orvdinary
photographic contael print.
STATE O THE ART

What this phase of broadeasting will de,
for the art as a whoele, is still a matter for
conjectnre. Officials of the National Broud-
casting Company, when questioned ai {he
time of the demonstration, refused even o
guess when regular transmissions of this
nature would be imaugurated. They stated,
however, that a possihility of its use is 1he
hroadeasting of a printed program each day,
so that listeners may be able to know when
certain features will be on the air. This

(Continued on page 1163)
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*Chains and Slavery”
Bditor, Ravio News:

When the hat is passed tor thal big col-
lection that Geo. W. Pangborn advecates,
don’t stop there. Who would want to pay
for some of the jumbled-up mess that some-
times comes via independent aund netwerk
stations? Where would there be any justice
in letting listeners decide whal stations
should be allowed freedom of the air? The
big network that he advocates would be a
rank injustice unless all were forced to go
on one wavelength—which is very plausible.
Patents have been issued for that purpose,
but where have they pone* I am opposed
to any desire to permit a furtherance of
the chain; there are too many chain sta-
tions now occupying a number of channels
with the same program. Nightly there are
25 stations in one chain. Iormerly we hact
a diversity of 25 diffevent programs from
those stations—who cares whether it is
the highly-paid artists from New York that
entertain us? Many times I have thought
that undiscovered nincomnpoops provided
better entervtainment than those headliners
playved by the chains. ILet freedom of the
air go unchallenged. ' sorry 1 am not
a husiness man, but I am down among
those wage carners where money counts.

W. M. Browx,
Germantown, Olio.

(Few subjects seem to arouse deeper feel-
tngs among radio listeners than the questicn
of chain broadcasting. Many of our readers,
especially in the Middle West, condemn
Chem bitterly, and advocale “one program,
one channel” Yet, as stated by the Radio
Commission, the larger stalions show more
and more tendency to affiliate themselves
with these costly programs, and the head-
liner talent they furnish. Many appeals
have been made for a poll of listener, pref-
erences; and, while it would be impossible
to publish all the individual expressions of
opinion, Ranio News will be glad to tabu-
late those for and against the present situ-
ation. On the side of the network enter-
tainment, we give the following letter from
a reader who is thankful for the excellent
entertainment with which he is favored—
Enrror.)

“They Satisfy’
Editor, Ravio News:

I like to read the diffcrent opinions as
to the operation and control of broadeast-
ing. Some, in my opinion, are good; while
I think others have about as good ideas as
I would have should I undertake to
straighten out the air waves, so to speak.

Your editorials and such articles as I
find on pages 868 and 871 of the Felruary
issue are very interesting. It is very amus-
ing to listen in on Norman Baker of K'TNT

when he is giving the N. B. C. and chain
programs “Iail Columbia.” Personally, 1
prefer a chain program any time to his and
others in his class, such as W. K. Iender-
son, continually finding something lo gripe
about. 1 suppose they want to monopolize
the air with “Canned food for sale,” “lHorse
collars,” and canned music.

I can truthfully say that 909 of the pro-
grams I get are chain programs—that is,

A New Addition to
RADIO NEWS

INCE this magazine was estab-
lshed in 1919, it has become the
most important in the radio field in
this country, if not in the world.
Rapio Nuws has been read, not only
by the radio amateur, the set builder
and the set owner, but by practically
everyone who is interested in radio.
More than 30,000 of these readers are
radio manufacturers, distributors,
jobbers and vetailers. So great has
been the growth of lhis circulation,
that it has been found necessary to
issue a trade section of this magozine,
to be known as

Radio News
Dealers Personal Edition

This seclion is for the radio lrade
ONLY, as its entire contents will be
of interest to those who are in the
radio business, but not to anyone who
is deriving hiz livelihood from other
aclivities. [or this reason, it will not
be put on sale at the newsstands, but
distributed solely through the mnail to
the radio trade.

The publishers will be only too glad
to send you, without charge, a copy of
the new DEALERS PERSONAL
EDITION, if you are a radio, manu-
faclurer, distributor, wholesaler or ve-
tailer. You can obiain it only by ask-
ing for ii—ON YOUR BUSINESS
LETTERHEAD —and you are cor-
dially invited to do vo. See page 1176
of this issue, and

WRITE FOR YOUR COPY
NOw!

at night. The reason, of course, is that they
arc better than others, and I can’t see anv
special benefit that it would be to the small
stations that are fighting the chain pro-
grams to have all the latter on one wave.

I am quite a DX hound; at least I think
T am unlil someone writes you what they
ave doing, and then I find I haven't gone
so far. However, vou will think that, from

www.americanradiohistorv.com

what I have to work with, I'm not so bad
at that.

Since the first of December, and 1 only
try one or iwo nights cvery two weeks, I
have logged 142 slations, and WRNY was
the 142nd. Have been fishing for you sowne
time, and last night (January 17), at 9:45
Central Time, your station came in good
and clear and with good volume. I am
using a four-tube regenerative set (R. C. A.
with model 10 speaker.) 1 have also a
Radiola 23, bul can get better results with
the regenerative.

E. T. BaTes,
Plerna, Alabama.

Not a Man's Job

Editor, Rapio NEws:

I wonder if the women wouldn’t all like
(I know I would) to hear more lullabies
sung over the radio by women singers in-
stead of men.

Of course, it’s fine to hecar men sing
Iullabics, but in real home life it’s the
women who sing most of them, and the men
really seem to be intruding on babies’ and
women's rights in singing them se much
on the air. I'm afraid the lullabies they
sing to “Mike” would only arouse the wrath
of the baby, and it would probably join
lustily in the chorus.

Although it is nice to see a man take
an interest in his infant, the chances are
that his singing of a lullaby in the home
would be a forced transaction, and not very
soothing.

So lets licar more lullabies sung by women,
so that our minds may picture a baby with
sweet drooping evelids.

Mprs. . GerstEN,
900 Oakdale Avenue
Chicago, Illinois.

Radio for Every Flight

Editor, Rapio NEws:

With reference to the recent catastrophe,
the loss of Mrs. Frances Grayson and com-
panions in her transatlantic plane “Dawn,”
1 would appreciate it if vou would publish,
in your excellent magazine, a suggestion to
future transatlantic fliers, and the general
public, regarding the danger of inadequate
radio equipment, heretofore used on trans-
atlantic flights, and lack of trained radio-
men, which is partly responsible for the
complete disappearance of several planes
and their occupants. !

To give an instance of the value of radio
on these flights, I will quote the case of
Commander Byrd’s successful flight from
New York to Paris in “Miss America.” Of
all the planes, that have flown, or have at-
tempted to fly the North Atlantic, T believe
his plane was the best cquipped in the case
of a forced landing.

(Continued on page 1187)
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Above is lhz daomed ship "inhnaz
can limer r.Ps'e.udcnx Roosevelt,”

ID vou ever tune-in on the radio

and find it “dead” for no apparent

reason? The tubes burn in all their

glory, but all is silent. You rush
to the roof to see if the aerial is still there.
Then you test the batteries; the voltmeter
needle jumps to a high mark. Well, vou
do about evervthing imaginable in an effort
to bring back the music, but every diagnosis
fails, Why is the set “dead”? A radio
service man will have to perform an au-
topsy. It is Sunday, of course; the radio
store is closed, so the “doctor” cannot he
summoned until morning. The home seems
“lost” without its radio!

S0 you decide to go out to the movies,
but you don’t enjoy the show because, all
the time, there is that tingle in your brain
that such a fine radio set as vours eannot
have anything wrong with it. It never
failed before. No one was tinkering with
it. And what makes it more aggravaling
is the fact that there is absolutely no symp-
tom of anything out of order. You reason
it all out in the movie theatre. At 100
you return home determined io perforin the
autopsy on the receiving set yourself. The
switch is snapped and—lo and hehold—the
loud speaker pours forth its music! What
a grand and glorious feeling!

But what could have been the trouble?
The next miorning you read in the paper
that “An SOS silenced broadcasting for an
half hour last night.” The moral is—when
the radio set goes ‘“dead,” have more con-
fidence in it. Call up a neighbor and see
if his loud speaker is silent too, hefore vou
hecome “expert” and bhegin the hunt for
trouble. When a radio set owner begins
to look for trouble he will find it, or, more
precisely, create it, nine times out of ten.
An SOS applies the most exacting test of
the confidence you have in your receiver.

THE PROGRAMS GO ON
But what happens in a broadcast studio
when the threé¢ dots, three dashes and three

as seen from the rescuing Ameri-
which was summoned by an SOS to

el

dots of distress flash in from the sea? It
matters not who is facing the microphone,
whether it be a staff bedtime-story teller or
$67,000 worth of talent--the SOS has the
right of way!

An SOS does not. necessarily suspend the
activities of all broadcast transmitters. The
*kev” stations of the radio “chains,” as
they are on the Atlantic seahoard, may go
off the air; but the program is sent out
over the wire lines teo the inland network,
unaffected by the czl]l from the sea. In
fact the artists continue to entertain bliss-
fully unaware that an SOS has greatly re-
duced their audience.

When an SOS silences hroadcasters along
the Atlantic seaboard at night, it opens up
for the DX fan an excellent opportunity
to tune for the elusive waves of distant sta-
tions. An SOS clears the New York air
for broadcast reception, like the arrival of
midnight when many of the eastern an-
nouncers bid their audience good-night.

It is seldom that such broadcasters as
KDKA, Pittsburgh, and others west of the
smoky city sign off because of an SOS. But
the fifty-two transmitters nestled in the
metropolitan area of New York go off the
air immediatelv; hecause the big transmit-
ter known as WNY at Bush Terminal, in
Brooklyn, N. Y, or that of NAH "at the
Braoklvn Navy Yard instantly endeavors to
calm the ether and establish conununieation
with the ship in distress, or with other ves-
sels in the immediate vicinity. A 2-kilowatt
“spark™ transmitter is nsed at such times.
hecause it radiates a nmich hroader wave
than a vacuumn-tube outfit and, therefore, is
more likelv to he intercepted hy a greater
number of stations when it hroadcasts
“QRT (stop transmitting), ship in distress.”

THE RIGHT OF waAY

The Federal Radio Commission is au-
thorized to designate radio stations the com-
munications of which are liable to interfere
with the transmiszion or reception of dis-
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stand-by in a raging gale for four days, wntil the crew of the British
vessel could be saved.

© Herhert Photos.

tress signals from ships. Such stations are
required to keep a licensed radio operator
listening in on tt wavelengths designated
for distress calls, during the entire period
while the broadcast transmitter is in op-
eration.

Every radio station on shipboard mmst be
equipped to transmit distress calls on the
frequency or wavelength specified by the
licensing authority, with apparatus capable
of transmitting and receiving messages over
a distance of at least 100 miles by day or
night. When sending signals of distress, the
transmitting set may be adjusted in such a
manner as to produce “a mazrimum of radia-
tion irrespective of the amount of interfer-
ence which may be caused.”

The radio law stipulates that, “All radis
stations, including government stations and
stations on Yhoard forcign vessels when
within the territorial waters of the United
States, shall give absolute priority to radio
cornmmnunications or signals relating to ships
in distress; shall cezse all sending on fre-
quencies or wavelengths which will interfere
with hearing a radio communication or sig-
nal of distress, and, except when engaged in
answering or aiding the ship in distress,
shall refrain from sending any radio com-
munications or signals until there is assur-
ance that no interference will be caused with
the radio communicetions or signals relat-
ing thereto, and shall assist the vessel in
distress, so far as possible, by complying
with its instructions.”

So while you are sitting commfortably at
home enjoying the Goldman band, the Edi-
son String FEnsemble or the New York Phil-
harmonic Orchestra, just picture the licensed
radio operator on his tiresome watch, wear-
ing the headphones connected to a set tuned
to the 600-meter wave, not so far above the
broadcast band. What does this man do if
he hcars the three dots, three dashes and
three more dots?

‘When a radio watechman in the New York
area hears a plea for assistance, he first
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verifies it by telephone with the District
Communications Superintendent of the Navy
Dcpartment in  the Whitelall Building,
which is in constant touch with the Brook-
lyn Navy Yard station, NAH.

THE CODE SIGNALS

Many times, before the watehman at the
broadcast transiitter has had time to verify
the call with the District Communications
oftice, NAH flashes “Q8ST DE NAH QRT
R08"—meaning, in the parlance of dots and
dashes, “General Call from NAH, clear the
air because of an SOS!” 'This is an order
to all stations in the district to sign-off,
whether they be broadeasters, ship or shore
transmitters. When this call is heard—or
before that time, in the case of an SOS
which has been intercepted by the watceh-
man and verified by the District Communi-
cations oftice—the operator at the broadcast
transmitter immediately tips a little switch
which cuts the station’s program from the
air. Then speaking into a microphone, he
announces that the station is signing off
hecause of an SOS8. The transmitter is silent,
tnut the tubes are kept burning because, gen-
erally within a short time, the air will he
clear again.

In the meantime, code trangmitters from
Cape Racc to Key West are endeavoring to
communicate with the disabled vesscl, using
for this purpose every fraction of the power
they possess. The Navy Yard station con-
tinues to send out its warning, in case a
ship unaware of the SOS begins to trans-
mit.

Broadcast listeners who are abie to read
the Continental Morse code and the quick
flashes of radie ahbreviations can often fol-
low the rescue arrangements; for the

Briote (lower left), the
swesteh schich is turned
at  station W EAF
when a SOS is re-
ceived by the oper-
ater wwho keeps con-
stent watch. This dis-
comanects  the remote-
countrol linc from the
treusmstter and broad-
casting stops, so far
as this station 1is con-
cerned; though inlend
stalions may continuc.
@ Herhert Photos.
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broadly-tuned signals will penetrate into the
upper reaches of the broadcast band.
Usually, one shore station will direct the
rescue, and within a short time this station
will have communicated with vessels close
to the ship in need of assistunce. In com-
nunicating with the coast station, ships first
ascertain the position of the disabled ves-
scl and then report their distance from the
ship in hours, One or two vessels will be
assigned to speed to the rescue and, once
they have changed their cowrses, the “All
clear™ signal, which is two dots-space-dot,
is sent out hy the land station and broad-
casting is resumed.

EARLY DAYS OF ‘WIRELESS

Do vou know the evolution of the cryptic
“S08" that silences your radio? It really
begins with the first marine accident to be
reported by “wireless,” on April 28, 1899
(long before the davs of hroadeasting),
when the steamer 1B, F. Mathews collided
with the Fast Goodwin Sands Lightship, off
the coast of Lingland. The eall for help
was picked up by a shore station twelve
miles away and a rescue party was dis-
patched to the scenc of the wreck, reaching
it in the to save all lives. This proved the
value of radio at sea, and revealed the neces-
sitv of an international distress signal which
could be understood easily by the operators
of all nations, despite differences in lan-
guage.

The eull “S087 passed throngh a process
of evolution.  ‘The first snggestion for an

international  distress call for ships was
made by the ltalian delegates at a prelimi-
nary meeting to consider vadio telegraphy,
held at Berlin in 1903, The ltalians sug-
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gested the adoption of “SSSDDD." Al
agreed that such a call was needed bhut the
choice was left to a special conference
Shortly after the Marconi Company insti-
tuted “CQD.”

Frroneously, “CQD" was translated by
the public to mean “Come Quick, Danger”
It was one of the signals radio adopted from
the land telegraph which, beeause of its
higher state of developmient, was governed
by rules formulated and established hy an
international convention. Among the tele-
graph rules was the authorization of u group
of douhle-letter symbols used by operators
to abbreviate and speed-up traffic.

“Q,7 being one of the least-used letiets
in the English alphalet, is distinctive and
can be recognized easily, The call ~Ct}” on
a railroad or commercial telegraph line
means that the operator sending it desires
all other operators along the wire to listen
to his message. When ridio adopted “CQ,”
it took the meaning “Stop seénding and
tisten.” Alone, it is important but no cause
for immediate alarm. -But, in the early davs
of radio, if the operator followed the “CQ”
with the letter “D"—the signal of dynger
and distress—it became a message of gen-
eral alarm.

So harmless is the “CQ,” without the “D,™
that even today it is a* custom among
amateurs and commercial operators to send
“CQ" in dots and dashes as a signal that
the station is on the air apd-free to handle
traflic.

“sos” FroM THE “‘rTrTANIG)

Several ninor emergencies at sén re-
vealed that “CQ" did not sufficiently express
the urgency required for distress purposes.
This prompted the Mareoni Company. to is-
sue a General Order “Circular No. 537" on

(Continued on page 1160)

In the center. sbove. is
the latest Marconi Auto-
matic  alérm  upparatus
which takes the pluce of
ai  operator in icatching
for SOS8 siguuls. It se.
lects the distress signal
from any other messages
“and sounds a hell.
E?W'ide World.

Below (at the lower

right),  a vieie of the

gpe’mlor's 2r00m  on  the

S.  “Southern Cross,”

sheting receiver aud tele-

graphic transmitting key.
© Herhert Photos,

anon dkie- i B8
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“—I've got you logged, and my diale

arée set. Your program’s nice and joud

on my supér-het; and Long-Wave

Papa, you ain’t a-gonna fadé on me!”

T'S one of those August afternoons just
made for white duck pants, & stiff
breeze and a sunburned neck, acd I'm
out on the Sound in our new speetiboat,

Bow Stealer, practicing the Iyrics and learn-
ing the libretto of My Radio Giri—the un-
coining season’s musical smash, if you be-
lieve the producers. Suddenly the telephone
rings!

No, it’s not the heat. Besides studying
my part I've been helping The Master in
some minor experiments, and we’ve a flock
of apparatus aboard, including a small
twenty-meter radiophone, with an auxiliary
transmitter to ring a bell, so’s 1 won't have
to keep the cans on in the sun. I grabs
the instrument and answers Jerry.

“Go out beyond Buoy 3, he directs, “and
turn _knob B-++ on Panel 2 until the red in-
dicator on Dial 6 registers 18.5."

I haven't the least idea what it's all about,
‘but being wedded I can obey orders; I does
as asked dand shortly receives The Master’s
thanks, and the request to come ashore and
help somewhere.

Formally, I'm Joe Hammerstein, dancing
comedian, and reside with my exit-light,
Doris, and four radio sets, at Brightinere-
on-the-Deep, Long Island. We're due to
begin rehearsals with a inusical comedy next
weck; and, as a novelty, they've given the
opera a plot, so we’ve lines to rememher.

Jerry Lawson, alins The Master, is our
local gift to science; he’s twenty-five, tall,
slim, dark-haired, a power in Wall Street
.and an authority on radio.’ Once, in the
fall of *09, he was known to make an orwgi-
nal wise-crack, wholly by accident; since
then he's basked in its memnory. and turued
his mind to higher things like aerials.

I runs the boat up to the dock and Jerry
helps me take the stuff back up to his jont.
We putters around up there for a coupla
spasms, until the evening papers arrive.
The Master always allots a certain daily
period for getting the low inside on how
the other half lives, and he flops into his
old morris chajr with a lapful of sheets.
I'd not have given any thought of it, oniy
I happens to get a slant at one of the
papers. It's a publication devoted exclu-
sively to the art of losing currency on the
ponies;

Jerry plays a scientific hand of bridge—
he would—and can, when in the mood, he
astute at poker; alsa, on certain niemorable
occasions, the dice have displayed remark-
able gathering proclivities while under his
guidance. But he's not essentially a gam-
bler, unless it he for a prineiple; that he's
taken up horse racing is a new one on me,
and I've known him four years.

“Since when?” I demands, seizing the
sheet. “And at your age, too! [ thought
you knew better!”

The Master siiles fuintly. “Only morbid
curiosity, Joe,” he answers. “Curiosity plus
a mild determination.”

“To what—beat the game*” 1 inquires.
“Don’t tell me you've worked out a sys-
tem

Jerry almost laughs out loud. “I fcar
you've misconstrued my meaning,” he re-
plies. *“No, Joe, I'm not gambling. But
the career of one horse is interesting e
strangely.”

“Other people have been affected the same
way,” I grins. “Only they had to walk
home. What's the racket this time?”

1 hands him the paper, and he hunts
through it until he finds the results on a
certain race, away lick in the sticks. His
face sorta tightens, and then relaxes, with
an expression of puzeled annoyanee eruss-
ing his handsome map.

“The box in the burn contained a radio receiver tuned to one wavelength and oper-

uting the main switeh to the primary, which gave Fuse Plug the radio whip’

+
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“Again! he mutters.

“No!” I exclaims. “Impossible ™

“But she did—oh, vou're fooling!™ de-
clares Jerry, coming out of his daze. “Joe,
did you ever play the horses, as they say:”

I grins. “Prior to annexing Doris I blew
my split-week savings on the Saratcga
Ships, but none of them ever inade port.
In recent years I've been kept in sight loe
much.”

“What I mean is, do you know the cus-
tomary methods of betting, and have jou
any acquaintances in the game?”

“More than I know what to do with,” I
grins, making a wry face. *l1 wouldn’t wish
any of those touts on you, though. Why#"

The Master sits up, and it’s plain the old
dome is working without static. “I never
would have learned about this, except for
a casual friend who wrote me from up-
state.”

“Y’es?“

“The particular horse involved runs un-
der the eryptic name of Fuse Plug; it is
an outlaw, of course, playing only the minor
events at small county fairs.”

“Fuse Plug™ I snorts. *“What's his ca-
pacity?”

“From Harry’s description, the animal
seems to be an old mare and, while origi-
nally of racing stock, has been in commer-
cial service .on a transfer line until this
spring.”

I nods. “So far so good.”

“But, no,” declares The Master. “This
horse, Fuse Plug, while only entered in
free-for-all meets, invariably wins first prize
by the simple trick of lagging until the
final stretch, and then rushing ahead in a
final blaze of glory.”

“Common -enough,” 1 disparages. *“The

* nag can’t stand up under a conmtinuous

grind. They save the steam for the end.”

“1 realize that,”” mumbles Jerry, aguain
perusing the paper. “Yes, here it is—the
horse is nine years old, but has never been
beaten since the opening of the season.”

“Framed,” 1 states, laconic. *Those gyp
horses run under cheap syndicates, and it’s
all pre-arranged.”

The Master shakes his hcad, *“No, Jne,
this case is different. Harry saw her rice
five times, and in each instance Fuse Plug
performed as I just told you.”

" “Doped, perhaps.”

“A drug could hardly be regulated to take
effect at a given moment,” argues Jerry,
‘“and even so, it would be noticed. While
the supervision at these small races is not
thorough, it would nevertheless he difficuit
to use a stimulant of that nature without
eventually being apprchended.”

1 scratches my dome. *“‘They used to use
a battery and a spark coil, to shock the
horse,” 1 offers.

Jerry arises and paces the floor. “That
seems to be eliminated, too. There have
heen other inquiries concerning Fuse Plug.
Indeed, it is only through her pecutinr
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method of running that the racing sheets
even list her exploits. Harry tells me that
authorities, including the S. P. C. A,, have
gone over the animal, but have been unable
to find any traces of either drugs or other
artificial means. There is something inordi-
nately clever about it all. 1 should like to
investigate.”

“Hop to it,” I says. “Need any help?”

“When do your rehearsals start*”

This was a Monday. “A week from to-
morrow,” I replies. *“Can we catch Fuse
Plug somewheres near here by then?”

Together we goes over the paper and
finally locates a dinky county-fair outfit
that’s billing Fuse Plug to run for three
days.

“Tuesday, Wednesday apd Thursday,”
reads Jerry. “Why, that’s tomorrow. ['ve
been through the town—it’s only seventy
miles upstate. Will you come?”

“Delighted,” 1 answers. “Have you any
idea what it’s all about?”

The Master nods vaguely. “DI’ve several
theories, but I'll have to do some experi-
menting first. We'll drive up in my lab
truck.”

This latter is a small, inconspicuous ¢ar
with an enclosed body, like a delivery
wagon. The Master uses it on tour, and at
times when he don’t want to be hothered by
spectators. ‘The bus is built low, aod has a

straight-eight motor—there have heen times
when speed was very, very necessary.
Early the next morning we drives up to

a .
i g
T AN

-
X

He shows the fat Mayor the saddle.

ki

The official grunts,

the fair. Our plans have been made; in or-
der not to create suspicion, I lcaves The
Master just outside the town limits, and
walks in ds a hick visitor. Unless he needs
me, in which case he'll signal, I'm to meet
him after the races at this spot.

According to our arrangements, I'm to
watch Fuse Plug run and, if she wins, go
to the management and claim the horse is
crooked. This is to give me a chance to
inspect the animal at close range, also the
jockey andi saddle.

The Master gets an infield permit—he’s
supposed to he a news-reel photographer,
and fusses with’'a camera for atmosphere—
and drives up to the turn just above the
home stretch. Should we pass each other,
were to he strangers. All's lovely.

Our horse is entered in the third, with a
field of nine; one leok at her is the cue for
a big howl.

Fuse Plug was a racing filly once, but
she’s sorta forgot herself and grown heavy.
At that, though, the heast has pep, and is in
good trim for her age.

I mixes with the gang until the track
events come up. Then I privately phices a
wager on Fuse Plug—just a hunch, and
Doris’ll never bhe the wiser—and edges
through to the rail. '

At the start Fuse Plug brings up the
rear, but she holds her own, and in spite of
her apparent clumsiness it’s plain she once
knew how to run. Until ther rounds the
curve where our truck is parked Fuse Plug

“Battery?” he demaands.

The Master shakes hiz head.

111t

remains last; then the mare suddenly
whoops into it, passes the others like a
Parisian taxicab, and crosses the line a
winner by two lengths!

Something spurred that horse on, and it
wasn’t ambition !

Then I quietly collects, so as not to run
too much risk of being identified later.
Somebody might recognize me as having
waon; but only the paveff guy was there,
and he was still busy when I put in my
kick. : a
I finally gets a chance to cxamine the
nag, with a couple other bozos that says

they lost. Nothing wrong with the horse,
nor with the jockey. The saddle is regu-
lation.

“I guess she’s square,” T mumbles to the
owner. “Sorry.”

I walks to our meeting place and pretty
soon The Master rolls along. He hasn’t
much to say, but I can sce he's learned
something, so I stays shut und lets his brain
function.

The next day, Wednesday, Fuse Plug is
due for a double-header, morning and after-
noon. We're there again, early, and ap-
parently separately.

Just before we reaches my stop, Jerry
confides a few facts.

“Across the track from where 1 parked,
on the outside, is an old barn, abandoned
as a part of the fair grounds except for
storage. 1 shall have to explore that im-
mediately. In the meantime, you keep vour
eves open, and be ready for anything.”
“O.K.," 1 replies, saluting.

The morning race goes off just like the
one the afternoon before. Fuse Plug does
(Continued on page 1164)

“No, strange

as it may seem, Fuze Plug war controlled by radio.” Bul strange to say nobody slips Jerry the bird.
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PAPA WAS NO JACK BARRYMORE!
Moruer (wife of
famous radio an-
nouncer): “Now
run along to bed,
kiddies; and, when
VOU Say YOur pray-
ers, don’t forget to
do as daddy suid,
and pray that tele-
vision may nevel
come.” — Wm., G
Mortimer.
THE CONTROL THAT FAILED
Fmst Housemain: “Is Professor
absent-minded?”
Seconp Dirro: “Is he? Last night, when
the baby eried, he twisted its nose to elimi-
nate the static.”

Wise

THE BOOKSHELF
UP-TO-D
ILypra: “I’ ve
often thought how
romantic it would
« he to be cast away
' on a desert istand.”
Nypra: “What
ten-tube set would
F ‘ vou take with
)OU "'

»rOSITIVELY THE LATEST

Vax: “"He's the last word in radio an-
nouncers.”
Puan: “Yes, he’s the guy who signs off

the station every night!"
—Wm. G. Mortimer.

SPEECHES GO ON FOREVER
First WearEn
Vorer: “What did
you think of Sena-
tor McBuncombe's

speech over
WAAK last
night?”

Secoxnp W. V.:
“T think they ought
to have given him
a shorter rave-
length.”

TOO TECHNICAL! .

Mager: “I just
love to sit with
Jim in a darkened
room with the
radio playing soft
music..”

MarJorie: “Oh,
I might with some
boys—but Freddy
will keep bouth
hands busy on the
dials.”

NOT A BARK !N A BARRELFUL
Hoques: “Say old man, how do you man-
age to get such perfect radio receptlon'”
Joques: "I blow New Silver cigarette

_smoke into my loud speuker, to ease its

throat.”

1§ ot

THIS page is devoted to humor of purely
radio interest; and our readers are in-
vited to conmtribute pointed and snappy
jokes—no long-winded compositions--of an
original nature. For each one of this na-
ture accepted and printed, $1.00 will be :
paid. Each must deal with radio in some =
of its phases. Actual humorous occur-
rences, preferably in broadcasting, will be
preferred. Address Broadcastatics, care
RADPIO NEWS, 230 Fifth Avenue, New
York City.

o SR BT T SR TP T AT R

HOW HE REMEMBERED
Cuiarxce AcquaiNTance: “So you live in
Wolfville, eh? Didn’t you have a terrible
storm down there last summer?”
Ranvio Fax: “We sure did. That was the
night my aerial blew down.”*

NOR THE AUDIENCE (LUCKILY)

First Micro-
rraoxNe: “A good
mike is a broad-
caster's hest
friend.”

Seconp  Micro-
rHONE: “Yes, it
will never tell him
when he has hali-
tosis.”

Radio News For ~pri, T92\

NO DOUBTY ABOUT IT!

Loun SPEAKER :
(in its best static |
manner): “Bang! %
Crash! Help! Po- |
lice] Murder!! %
BANG! ! 1

Rabiro Fax ¥
{whose location is =
more pacific):
“Hooray! Pve got
Chicago! ™

—Mra. Bill Howard.

NOT THAT KIND

Jorxxie: *I got Greece on the radio last
night

Mormer: “Well, you wipe it off before
your father sees it™

—Léxslie Carpenter.

ALWAYS FOLLOW INSTRUCTIONS

Suarre (radio
expert: “What on
earth are vou
grinding up ‘that
copper wire for?”

Dvuie (radio
novice): “Well,
I'm putting in my
radio set and
Rapwo News says a
good' ground wire
is the most important thing about the in-
stallation.” —Panl Harvey.

SOLVING THE MYSTERY

Docror: “You're
coler-blind, m v |
good man !
Jones: “ANW? T |
het that's why 1
always get the
Blue Chain pro-
gram when I try |

to tune in the = :
Red!” — Wm. G,
Moriimer.

-

i ik “
S L![i

"YOUNG MAN ! 1 WOOLD '
DESIRE TO GET

YOUR VERN

seT !

CRAVE TO HEAR OAIE
SINGLE SONG ~
BEST SELECTIVE ANMD NOT A MOTLEY .
SCRAMBLED -“THRONG !

weu_ S!R /
A REAL SELECTIVE
RADIO/

www americanradiohistorv.com

DER’MIT ME.

’/n
You TuME*BNE VOICE
fRom A DULET --

AND HEPR. A SOLO on
THs SET! Y
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Dr. de Forest Talks on Radio

Forecasts of the Near and the Distant Futures of Broadcast-

ing, Television, Radio Apparatus and Radio Entertainment

N the "*lHove Scienee Univepsity ™ series
of Slation WRNY, broadeast on Janu-
ary 11, 1928, Dr. fee de NMorest was
intervogated by the Fditor of
Nrews on a mumber of radio subjeets,
entire inferview is published, verbafin.

Ramo
The

Mu. Geexswaciw:—"The questions which T
am going to ask you tonight, Doctor de
IForest, are pnt to vou in such a way as
perhaps the man in the street wonld pud
thein to vou, if he had the opportunity or,
mav I sav, the good fortune to speak lo
vou. I shall try and anake the guestions
as siiple as possible; heeause you appre-
ciate that, perhaps, not all of our listeners
are techvically inelined, and few ean know
all the techmicalities.  ‘The first gquestion is:

“What do you consider the greatesl siep
W radio progress for fhe year 192777

D, ne PForesee—2Xr, Gernshael, hetore
T answer fhal and the following guestions,
1 want to say te the radio andienee, that
my remarks tonight will not be loe {ech-
pical,  From The tenor of the gueslions
which are being proposed to e 1 talke
ing on strietly radio technical matters: buot
I otrust that 1owill nse Lmgnage that Those
really interested in oradio will understand.
Now in answer to vour livst question, |
consider that the most important radio de
velopments in 1927 come under The heads
of the vapid climination of “A™ il D
batteries for radio receiving sels, and the
progress in the development of shorf-wave-
length breadeasting.  Great
alsa bheen nmde durving the past vene in the
simplitication and standardization of funing
devices: so mueh so Chat, for all local work,
the  single-dial eontrol, even though this
may operate three or foirr condensers, gives

procress s

fine selectivity and adequate volume,  The
DX fan still wants individial-stage  con-

Lrol with vernicr condensers: hut the great
radio who  now
whelmingly preponderide inand areownd ony
Lvger cities, arve vapidiy becoming cducaled
ta the faet that the very hesk they can ob-
tain of radia anvwhere comes from ncarby
stations.

mags  of listeners, over-

Therefore the extreme acenraey
in tuning cach individual RO amplification
stage, in order Lo pick up with maximum

volume  long-distance  stations, no  longer
appenls as it dhid.
Mur. Guexsnacns— Thank vou, Doetor.

Another guestion:
What «are TIETWes on
broudeast ari?

wouy tite present

Dr. v Foeresre-TE is a sonree of im
measurable gratifieation to e to obscrve
the very marked inerease in the guality of
musical programs now being hroadeast, as
corupared with that of bwo vears, or cven
one vear age, This is particularly nolice-
able on Sindays; a lover of good musie may
then listen to his radio for howes af o time
and hear nathing but musie of the highest
order. Today’s radio is abundantly making
good my predietion of many vears ago,
that radio would be instrumental, as no
other inslitution of ma’s ereation possibly
could be instrumental, in a vapid develop-

Dr. Lec de [orest

ment of the public's faste for pood music,
Conntless thonusands are now educated to
limt for and genninely appreciate a tyvpe
of music of whieh five vears ugo they were
entively ignovant, or under no conceivable
condition would trouble themselves to hear.
This cultural influence of rvadio is cumu-
lative, aceelevative. 1 have no doubt that,
five vears {from now, most of the cheap
Jazz and nmediocre nmsie which the public
now enjoys will be as distasleful in the
United States as it has alwavs been mnong
the more cultured and music-loving peoples
of Lurope.

Mu. Gersspack :—That prabably answers
the next guestiony, which 1 shali put to you
anvhow,

In what directions do gow (hink present
hroadeasting should or con ga?  Whal vre
OO TIEWN!

Dir. ve Fonesr:=—That cills for o some-
what more technical answer,  As {o the
technical developments awaiting us in 1928,

e o ol

‘The aceontpanying lecture was re-
cently aicen over Station WRNY,
New York, during its vegular Wed-
nesday evening feaiure, “The IHome
Seience icersily”

During this lour, well-known per-
sonages n the arts and sciences lec-
ture ¢t WRXNY and Mr. Hugo Qeris-
buck, Editor of ihis publication, con-
ducis an open forum.
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I aun suce that great strides will he made
in the matter of improved quality of re-
production.  “The helter type of eonsole
vadio with built-in loud speakers, particu-
Invly the higher-priced ones with  phono-
wraph combined, will be more and more in
demand.  And as prosperity becomes more
widely distributed, and partieularly as the
cdueative influence of radio, above
tioned, works its indireet benefits, more
and more will discard their cheap “noise-
hoxes”™ in faver of ore expensive and
properly-designed  amplifiers  and  loud-
speakers. Muoeh progress will he made in
1928 in the field of broadeasting with short
wivelengths below 50 meters; but it will
Lake more than ane vear to ivon ont sne-
cesstully the intricate dificnlties involved
in bnilding reliable veecivers for operaling
on such short waves, Tt will be a long and
slow process of infiltration that shorvt-wave
hroadeasling st yndergo before it can
invade, to any targe degree, the popularity
which the present range of hroadeasting
channels now enjovs.

men-

Mr. Grexssack:—Dr. de TForvest, von
probably read a few days ago, that Harry
Lander said he would never hroadeast. tle
siaid the present reeeption is not at all what
it should be. 1T don’t know whether von
read that in the newspapers.  ‘T'hat brings
ihe question:

“Wherein dues the present-day radio sel
Fotdl, if it does fail 27

De. pe Foresr:—I had uot read that ar-
ticle; Imt it exactly fits with a statement
made 1o me at luncheon today with a friend
who recently met ten of the Plavers at the
Playvers Club, He said he tallked with them
about radio, and he fonnd that only anc of
the len owned & radio set; five of the ten
had owned radio sets bat, with their ears
s0 well trajned to fine enuneiation and fine
umsic, they disearded the sets; and {he
other founr were not inlerested in radio.

Many present-day radio-sets are deficient
in the quality of their audio amplificrs and
partieularly in the lond speakers enploved.
The radio-frequency and deteclor systems
have altained a high state of refinement,
but too little attention has been paid up
to date to the andio-frequeney-muplitier end
of the reeciver. 'Too little iron is used in
most of the transformers; too few mupli-
ficrs ciuploy push-pull civenits; and there
is too little inclination to enploy expensive
power inhes in the last stages; with the
result that we frequently have distortion
due to saturation in the transformers, or
overloaded tubes somewhere along the line

Me. Gerxsueack :—="That partly answers my
next question, which I will put to von if
yvou have something more to say about it,
and that is:

What iy lacking to make present day sels
more perfect?

Dr. m: Foursr:—T think the greatest need
in that direetion is better audio-frequeney

(Continued on page 1177)


www.americanradiohistory.com

1114 Radio News for April, 1928

= oA broadcast stution capable of tramsmitting with o

poreer of 120 kilewatts twas opcned recently  af

Zeesen, abost 20 amiles south of Berlin, Germany.

In the illustration belose is shown the lower end of

one of the aerial towers, and the heavy weight used
for maintaining o fived tension in_the teires.
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A problem svhich recently has been solved is that of com-
arnicating from any point with an airplanc by wmeans of
the portable transmittcr shoten in Hhe above rilustration. 5
It has a potwer rating of 50 watts and can be nsed for &
cither telegraphy or telephony. \
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In the illustration abowve is one
of the two 210-meier masts sup-
porting the transmitting acrial at
the Zeesen broadeast stution; it
is designed for a 100-ton sirain.
The wavelength of the station,
which supplants that at Kocmg-
wusterhansen, s 1,250 meters.
Notice the modernistie trend of
the style of architecture in the
station building.
©P. & A Photo.

One of ihe main troubles ez-
ferienced  <chen  commmnicating
betroeen  an  airplane and  the
pronnd, or Deficecn two aivplanes
i flight. is that an operator in
the aivpla:re has tronble iy lear-
ing the vadio signals in  the
thones, beeange of the motor
woises. In the tllustration above
is shewn a new helmet, desianed
for aviators, in which the phones
are an inbegral part of the head
covering.  The  micrephone is
especially  constructed  and  is

WINILAENT¢ i Me sy
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I the illustration at the left is
e novel herizontal control board

strapped fo the operator’s chest. o zs of the Zecsen station; all the
©@ Underwood & Underwond. p L7 L] operations are controlled from
E = G. this central point.
= S - © Underwood & Underwood.
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Listeniug to a radio program in the Robert ilorris Hotel, Philadeiphia,
in which every gucst has a choice of three dificycnt radio programs.
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Ilow the headphoncs are hung over the oullct panct ohich contains
the three jucks supplying the three optional radio programs.
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Thkree anienaas are auailable for ihese veecivers in :he

Robere Alorrir Hotel; the forril set is for emergeiey ise.

Special amptliiers are tsed, co that every gucst has clear
reveption avuilable et cosd hewdphone volume,

—I TR

1bove. the +vadie tuste!latiom i the Hotel Geovas
Washington, Jac.sonwille, Flo-ida. In every guest roo
and throughont the lebbics, o ning rooms, etc., are lond
speakers wohich briug te the jtests the best rudio pro
grams of the dey.  In rcase special annoniicements o-
emergency reqicsts have to se made, the menagemen

can gel in touch with cwery grest within a very fezs
seconds.  Tle valio ecxipmeut showen abore can b
wsed for either reecpiicn of programs or geucrval an-

nownctng, by the throwing (f twe or threc swilches

At the righ:, cue of the vooms, showing the loud-

speaker cquipment which is provided for e auests wie
dsle entevtainment swonaht to them.
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The Radio School Teacher is Here

%

NATIONAL systemn is being devel-
oped for hroadeasting short, super-
Tative radio programs intended es-

pecially for schools.  Already, in
Connecticut, a course in musie appreciation
has been conducted for a year and courses
in trees, geography, children’s books, birds,
animals, inseets and flowers are now bheing
broadeast.  They are received in schools
throughout this and other states,

A group of philanthropists is at work on
a plan to oficr free of churge to every school
in the United States, the services of pre-
cminent {eachers to assist in the worlk of
the faithful resident teachers. Tor good
measure, it plans to add musie and talks
Ly ontstanding  national leaders, men and
women who are making history, Leading
cducators are cooperating in the movement.

With such prospeets in view, and with
radio receivers available ceverywhere, it is
no wonder that sclwols are lwrerying to in-
stall equipment.  One located in Brooklyn
is considering  estimates  for installing 2
master receiver with cighty loud speakers
in the classrooms.

e

CREATING A MARKET

The experienee in Connecticut shows how
~radio prograws help the schools. The Con-

Further Opportunities for the Custom Radio Builder,
in the Equipping of Schools With Receivers, are Explained

By Armstrong Perry

I: have often pointed out that a

gvod deal of money can be made
by custom radio builders, throwgh equip-
ping of schools with special radio sets
for educational purposes. s M.
Perry shows in this article, there is a
big market for rudio sets which up to
this time, has not been exploited; and
ureat poseibilities are in it.

Theugh it is, of course, possible (und
in many coses desirqble) for sehools to
purchase factory-built sets, it is true
also that, even when surh sets are used,
power amplification becomes necessary
and, for Lest resnlts, @ number of loud
spealers should be stationed at different
poiits in the school. Here is where the
custom radio builder can do a worth-
while job.

In larger schools, it will be desivable
to brild a speciad set for local require-
ments; particulerly where one sueh sel
supplies different classrooms, each of
which has « loud speaker. It would
seem that here is one of the best mar-
kéts for the custom radio builder at
the present time.—KpiTor.

-
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necticut State Board of Education conduets
the courses; Station WTIC gives its scre-
ices. The Connecticut State College of Agri-
culture was hooked up with WTIC in broad-
casting the lessons, as long as mwoney was
available to pay for the telephone line that
connected it with the studio.
Announcements of the course are broad-
cast at the beginning of the vear, and are
sent in printed form to the officials and
teachers of the schools throughout the state.
There were ondy half a dozen radio receiv-
ers in the schools when the first announce-
ment was made; but, hefore many lessons
were broadeast, it was found that 60 schools
had purchased reecivers, 35 were renting
thent and 162 were sending pupils to private
hownes, where they were invited to listen in.
One enterprising radio dealer installed a
receiver in the school in his town, cach day
when there was a radio lesson, and connected
it with lond speakers in seven class rooms.
He says that it has proved good advertis-
ing. Lrovty-five superintendents of schools
report that pupils in %5 out of the 169
towns under their supervision have received
the instruction. The officials at WTIC re-
port that 275,000 pupils in five states heard
onc lesson in which the Travelers Symphonic
Ensemble provided the music. Has any
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The covers of four books prepared Dy school ehildren, in

which svere qwfiten their impressions of th,

ather new school method ever made such a
in in its first yvear?

PUPILS ARE ENTIIUSIASTIC

Fdneators are inclined to conservatism
and many of them prefer to follow well-
beaten paths, hnt pupils are cager for new
experiences md adventures, Wherever o
progressive leacher grasped the possibilities
of the conrse mud placed it hetore a elass
witl reasonable prepavation and enthusiasm,
it was appreciated. In Pomfrel, Connecti-
cut, for examuple, they could havdly wait for
lhe next program; Pomfrel has always heen
progressive and adventirous, ever sinee the
day when Iseael Putnam pulled the wolf
outl of the cave in that historie town.

The pupils of one school asked it they
might make hooklets abont the radio musie
courses permission was given and it beeame
an absorbing game. They vied with ecach
olher to produce the most ativactive designs
for the covers; they wrote acconnts of the
nsie that they heard and told about the
lives of the composers; they illusirated the
pages with original drawivgs or with pie-
tures clipped from newspapers and maga-
zines.  They preparved and bonnd The pages
wilh the preatest care. One little givl ve-
wrote one of her pages four times before
it came up to her ideal.

MUSIC COURSE INCREAXED INTEREST

The  {eachers were surprised by unex-
peceted developments; they themselves began
to appreciate musie as they never had done
hefore,  Pupils venewed  their inferest in
class-room work, heeause the musie and the
facls concerning it were closely related to
other studies. They learned to Aell the
stories of MacDowelPs “Of a Tailor and a
Bear,” Nevin's “The Rosary,” and other
sangs, That led to development in oral com-
positian.  ‘Fhe note books made written com-
position more interesting,  Penmanship jin-
proved as cach pupil tried to nmiake his book
the hest. “They learned to spell the comaion
words used in musie; those which they mis-
spelled were likely to appenr in the next
day’s spelling lesson!?

The sacial stwdies, history, geography and
civies, look on new neaning: beeanse the
homes of nuny of the composers were in
places found on the maps and their lives
were associated with the history of the
I'nited States and many other countries.
“The Ballet of the Flowers,” “The Pnssy
Willow Song” “Raindrops,” “The Trout,”
and “The Mouse Treap” conneeled up with

brovdvast by radio

natire study. The course Ted the pupils to
wmore serious reading, for they wanted to
know more abont the ien who had expressed
their thoughts and feelings so beautifully in

musie.  Drawing improved when the note
haok covers and illustrations were under

way,  Bven avillnietie became more inter-
esting, Dbecause the musie was wrilten in
three-four, four-four and other tines and
the why of it had {o be figured out.

Fle course increased the use of the phono-
graph: for, afier hearing a usieal comn-
position  rendered  and  explained by the
radio teacher, it was a delight to hear it
again and again on the phonograph in order
to cateh every phrase and expression,

The most popular lessons were those in
which pupils took part.  Glee elubs, bands
and orchestras from city high schools were
heard sometimes in the ecourse,  More of
themt were heard after that through the
radio sels al home. 1t was o great ineent-
ive for pupils to learn to play and sing
and ey o improve, so that they might some
day hecome radio artists instead of ere
listeners.

Classical nmsie, which often hores the
children of this age of jazz, came to he un-
derstood,  appreciated, longed  for,  ‘I'he

conirse developed a demand for Jeetinres, Ind
that came fram teachers—the pupils were
almost unintimons in requesting “more musie,
less talk ! Some, however, said: “We like
progriuns that arve like vegular lessons.”
The effect of the convse was not confined
to the school room,  Pupils went home to
tell thedr parents abont the new teacher who
talked to than from wav over in Ilartford,
andt found that mother had been listening

www americanradiohistorv.com

musteal conrsc

A new bond was ereated between

in also.
the school and the home.

USE OF RADIO BY EDUCATORS INCREASING

"I'he selection of the course in musie appre-
cintion, as the fivst to he offered to the
Connectient schools, was made after care-
ful study. Ingland has a broad currienlum
of formal courses of instruction broadeast
on a national basis.  Atlanta, OQakland and
Denver have provided regular courses by
radio for several years.  Mnsic has been
found the hest subject to start with,

The Connceticut State Board of Fduea-
tion provided its schools wilh printed syl-
labi in advance, which gave the educators
an opportunity to plan their work. Printed
programs were distributed, one for each
roomt in each school, on yequisition of {he
superintendents.  That gave each lesson the
enjovable aspeet of a coneert.

Dr. N. Searle Light, director of the divi-
sion of rural education, has been placed in
chavge of the courses, because the need for
them seems even greater in the coundry
than in the city, Te reports that the first
vear's experience justifies the continuanee
and development of instruction by radio.
Martin B, Robertson, state  supervising
agent, savs that the conrse developed appre-
ciation of the best in musie, gavec an oppor-
tunity for the growth of an attitude of
carveful listening, and enriched material for

(Continued on page 1165)

Custoin radio builders showld earcfully con-
sider the boards of cdncation as a “potcn-
fial radio marier.
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Simple Device Provides “‘A’*
Power For Farmers

HEN designing accessories for radio

reeeivers, a large pereentage of the
manufacturers in this country have con-
sidered only the demands of the breoadeast
listeners who reside in the cities and towns,
and have ignored almost entirvely the needs
of the farmers, who wish also to enjoy radio
programs.  In move than nine cases out of
ten the socket-power units, chargers, auto-
matic relays, ete., designed for the benefit
of the cily user are of no value to the
farmer whose house is not supplied with
clectricity from the city power stations.

In a large number of modern farm and
rural houses cleetrie power is ubtained from
a 32-volt farm-lighting plant; this consists
of a bank of storage batteries, which are

‘r———'__._

O 6V.0.C,

SHUNT RELAY (CB)OPENS
CIRC\}IT WHEN GUTPUT |}
| I va POTENTIAL REACHES 6.5 V. l

S

Complcte schiematic diagram of “A4” poweer unit

which operates )"mm a 32-volt D.C. source. R,

resistance bank: VR, voltagc-regulator: CB,
cirruihlﬁ'uuff('r,' 1"M, woltmeter,

j=—— = = =

charged cach day with current from a small
electrie  generator  driven by a gasoline
motor,  Such an outfit provides an ideal
source of filament power for a radio re-
ceiver, and reeently a manufacturer has
placed on the market an *A” current-supply
unit  which, when connected to a 32-volt
D.C. supply, reduces the voltage to the 6
required for operating the average set. The
unit will e found pictured on this page.

The schenitic wiring diagram which ac-
companics this article shows that the “A”
current-supply unit is of very simple de-
sign.  Lssenlially it consists of a bank of

Names and addresses of manufacturers of devices described in
this department may be obtained by writing to the “I Want to
Know” department of RADIO NEWS

resistanee  units, a multi-point switchy, o
voltmeter and & civenit-breaker.  ‘Uhe re-
sistors (R) are connected in series and re-
duce to a suitable amount the voltage ap-

Geuerdl view of farm “A” poweer wiit housced

in a compact mctal case.  The knob, VR, ad-
fusts the flament voltage; the .zomm-fer 173,
shows the potential at the outpit bmqu posts
(). and ihe knob B may be used to prevent
the shunt circuit-breaker from operating,

plied” to the filament, The switeh (VR)
connects varions portions of the resistance
bank into the cirenit and in this way ad-
Justs the ountput voltage to the required
value, The voltmeter { VM) registers ac-
curately the exact voltage at all times; and
the circnit-lireaker (CB) prevents the pos-
sibility of applying accidentally an cxces-
sively high voltage to the tubes, as it is so
adjusted that it opens the civenit when the
potential difference is over 61, volts he-
tween the output terminals,

The entire deviee is housed in a compact
metal case which mcasures 5x 73, x 91/
inches, The voltuge-control knob (VR)
and the voltmeter (V3) are mounted on
the top. The plug () is comuected into
the A2-volt supply circnit, and the binding
posts (LAY provide the G-volt supply to the
reeciver. B ois an adjustment knob which
may be used to prevent the cirenit-breaker
from operating. The view with the cover
rentoved shows the location of parts inside
the unit; the series resistors are located un-
der the sub-hase.

ARSI IR st e IO 7T T

The arrangemcnt of a
paratus inside the '/j',’
supply  nnit  ic clearly
showen at the Ieft.  The
resistance bank is located
wader the siub-basc and
the heavy swires run from
the contact points o) the
valtage-requlater to wvari-
ous points in the resis-
tance 1nit,
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New Socket-Power Unit For
Sets Using 199-Type Tubes

HF =A” power unit illustrated on

this page was designed especially for
use in the hattery compartment of a popu-
lar supcrheterodyne recciver, which uses
tubes of the 199 tvpe; but it may be em-
ploved to advantage for eclectrifying any
receiver using d-volt dry-cell-type tubes.

A large umjority of the reccivers using
109-type tubes obtain their filament power
from three No. 6 dry-cell hattevics con-
nected in secrics; and these batteries are
usually located in the recciver cabinet.
Therefore, an »A™ power unit for scts of
this type should be small in size, in ovder
that it may fit in the space formerly occu-
pied by the batteries, The “A” power unit
under discussion answers this requirement.
1t is housed in a metal case + by 9 inches
by 6 inches high and weighs only 113
pounds, It will provide pure direct cur-
rent of 0.6 amperes at + volts, which is
ample for the operation of any receciver
using 10 tubes or fewer.

There are on the power unit no knebs
ov dials which require adjustment. Two

This compact nait may be nsed to provide fila-

ment pewer for scts using up to ten 199-type
reectvrng tihes, It mm-hrr 0.6 amperes at 4
volts D.C

binding posts are provided, for connecting
wires to the battery posts of the set, and
there is a filler hole where distilled water
is added at rave intervalsy in addition, there
is the wire and plug which conneets with
the lamp socket. To install the unit it is
necessary only to connect two wires to the
posts and insert the plug in the socket.
After it has been installed it is necessary
to add water to the filler hole on an aver-
age of only ounce every six months, It
shonld also be remembered that the unit
is tnrned on and off at the lamp socket
and not by the filament switeh on the pane
of the receiving set.

Electrically, the nnit consists of a step:
down transformer, a rectifier of the elce-
trolytic type, and a filter system consist-
ing of a heavy-duty choke coil and a high-


www.americanradiohistory.com

Radio News for April, 1928

capacily clectralytic condenser hank. Power
units of this type, which were designed to
supply filiment current to receivers using
G-voll tubes, have heen deseribed previously
in this department. Those who are inter-
ested inoa mare technical explanation of
the action of the electrolytic reetifier and
bank  sheuld  refer ta arlicles
which were published in the Deccmber 1927
and Fehrary 1928 issues of Ranio Nuws.
Althaugly the  deviees desevibed in o these
articles are different in external appearance
and larger in sizes they operate on identical
clectrvical  principles aud  are of
conslruelion,

TL shonld De explained that this unit does
ol sapersede ofl hatlevies. 1t provides

condenser

similar

filament power for d-volt tubes and  rve-
places the A" atterys bot B hatleries
or a B power unit are Sl regnired. Tt

shonld alse be pointed out that the unit
may  be operated only with 110-volt, 60-
evele house curvent,

New Trickle Charger For Use
In D. C, Circuits

Many different tvpes of trickle chargers
Lave heen developed for operation from 110-
valt, altermding-cureent house-lighting eir-
cuits, and these mits have hecome very
popular among set owners who wish o
cleetrify their receivers at a low cost. 1Tow-
ever, few trickle chargers have been de-
signed Tor nse in diveet-curvent civenits, s
the publie utilities, i a numher of the large
cities in this conptey, inclnding New Yook
Cily, furnish homes with direel  enveent,

$100.00 Monthly Prize for

N oconjunetion with the clhuange of policy

editorially  anuonneed  in this  issne,
Ramo  News, during 1928, will offer a

monthly prize of $IUO00 {o radio construet-
avs, sel boilders and custom radio Inilders
{or the hest practicable radio cirenit or con-
structional  develapient of  the month,

The idea of this prize is o encanrage
constructors in building.  The prize is not
given for all radio scts or hook-ups, or
all power packs and ather constructional
articles, that are aceepled for publication,
Prizes will only e given on those published
in our so-called “Blueprint Avtieles,” where
full constructional details are given.

1 yvon have experimented with a new
cirenift—if you have made an important -
provement on a known ejvenit—if yon have
designed a new power pauck—and providing
the material is aceeptable, Rapio Niews will
publish the article and pay $100.00 for the
hest one sulnnitted,

L shonld be mderstomd, that we are nol
inferested in mere cirenits or mere ideas,
I vou wish to enter into the monthly con-
lest, it is necessary that you st give some
evidenee that vou have acteally Tmilt and
tested the new  feature, It is necessary
et with vone first letter, photographs
should he snbmitted, showing what work has
been performed. I the editors are suffi-
ciently impressed with the novelty of the
idea, they will do in their discretion one of
{wao things: Ranto News will ecither huoild
the cireuit nr power pack, whichever it
may he, in Hs own labovatories, ar will eall

oA compact teickle-clavacr il fur operalion in
110-wolt DO, circuits,

there 15 a demand for such a deviee

The accampanying illustration shows a
sinple, efticient diveet-cuvrent trickle charg-
er. 1t may be vsed to charge storage A7 or
“BY hallervies direet from a 110-125-volt
direet-current line, 18 will charge from one
to forly jead-hattery eclls ab one line and
the rate of charge is belween 0.1 and 0.3
amperes, depending upen the munber of cells

in the series eomneetion, W\ standard 6-volt

MNagram shows

maetivod  of conuvecting trickle
CU) oo radio st wehen batteries
are tsed for the 07 suppiy,

charger

Lpon you lo sen -
for test.

In any event, Ramo News reserves for
itself the right, when accepling the article,
to substitute and specify other apparatus,
leaving the selection to the editors, if such
should be advisabley but dhe main features
of the design as vecommended hy the con-
structor will alwavs remain intactl,

Al radio manufacturers  are  exehuded
frout the contest, as it is designed only for
the  encouragement  of  constructors  and
vadio lmilders,

In the past, Ramo News has heen re-
spensible for the publication of any im-
portant civenits; just (o mention a few,
the Ultradyne, the Tropadyne, the Interflex
Series, the Strobodyne, the Peridyne and
mauy others.  Ramo News desives the best
and lalest, and is willing to pay for it

Furthermore,  in awmany  instanees,  the
builder has made capital from his eircuit.
In a recent circuit published in Ramo News
(the super-Tiledyne)  the  inventer, M
Jewell, was paid a very large st for his
novel cireuit. 1t was first published  ex-
chusively in Ramo NEews.

Furthermore, as an added ineentive to
the comstenctor, providing also the cirenit
is patentable, Ravio News hereby agrees to
take out a patent in the inventor's name,
paying the entire patent fees; and when a
patent is issued, it will, of course, helong
to the inventor in whose name it is taken
ont. 1o not, under any circumstances, send
sets to RMamio Nuws without havine fircd

the model to New York

www americanradiohistorv com
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storage battery, of the type used for radio
purposes, is charged at a rate of approxi-
niately 0.3 amperes.

The construction of the wnit is very
simple. It consists of a fixed resistor and
an annneter, connected in series with the
hattery and 110-volt ID.C. line. The anuncter
is of the “charge—oft—discharge” type and
is nsed to indicate whether the chavger is
correelly connected.  The resistor is wire-
wound, vitreons-cnameled and will not burn
ant when operated under the conditions de-
seribed above. ‘The unit is enclosed in a
evlindrical metal ease, 6 inches long and 23,
inches in diimneter, which stands on legs one
inch high.

There ave several precauntions, which nmst
Le taken in connection with operating diveet-
current trickle chargers.  As one of ihe
mains carveying diveet enrrent is conneeted
to the ground, it is neeessary to place in
series wilh the ground lead of the radio set
4 condenser  belween 002-  and  0.5-mf.
capacity, to prevent a short circuit of the
H10-volt line. 1t is wise, also, to conneet a
similar condenser in the antenna eirenit. If
=13 hatteries are used for the operation of
the rveeciver, the trickle chavger may be
conbected as illustrated in the diagram.
However, if the receiver is operated with a
B3 socket-power unit, it is necessary to
disconnect  the {rickle charger from  the
house-cnrrent supply, by means of a double-
pale swilch, when the set is being used.

When conneeling the charger with the
house ¢urrvent for the first time, it is im-
portant te make sure that the plag is in-
serted in the light socket in such a way that

(Canlinned on page 1184)

Set Builders

ohtained the consentl of Ranio Nuws, Kindly
read the following conditions earcfully amd
von will see what is wanted:

CONDIT'IONS AND RULES OF TIIE MONTIILY
RADIO XNEWs BUILDERS COMPETITION

1. Ravto News desires all new or novel cir-
cnits, power packs, amplifiecr combinations, tele-
vision &ets, ete,

2. Noa one shall be eligible for a prize uuless
some experimental work, showiing the practicability
of the device, has heen demonstrated by the builder,

3.  I"wtoegraphs evidencing proof of the ubove
nmst be sent with the article first to Ramio Nuws,
If the article is aceepted, Raimo Nrws will vither
senel for the deviee, paying transportation thercfor,
or buikl the device in its own laboratory, in its
iscretion,

4, DYarts used may either be standard parts
obtainalle on the market, or they may he home-
made, The designer must sulimit a complete wir-
ing diagram, drawn i ink on white paper. ai~o
sketchies showing the ontstanding features of the
device in general.  Articles giving complete con-
structional and detailed information to he sent at
1he same time.

5. Dundle all papers firmly together so they
cannot be separated, and note that on each sheet
and photograph, entrant’s mame and address must
he clearly printed.  No penciled matter considered,
Use typewriter or pen amd ink.  Rolled mam-
scripts are excluded from the contest,  U'se where
ever possible, photo-mailers shich are obtainable
at all stationery stores.

6. The monthly competition closes on the fif-
teenth of every month. From the contest are
excluded o1l radio manufacturers, as well as the
employces of 1he Experimenter Publishing Com-
pany and their families.

Address all entrics to Editor. Monthly Coanstrnc-
tion Feature, ¢/o Rapto News. 230 Tifth Avenue,
New York City,
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When Radio

Turns Street

Lamplighter

By §. R.

APLERIMENTALLY, & scientist in

Washington, . C, has opened the

door of his autemobile garage by

means of radio. On a railway train
in France the stations arve annonnecd hy
the use of cleetromagnetic waves.  Viarious
citics are employing broadcasting and re-
ceiving equipiment in issuing orders to theiv
police forees. Hundreds of radio fans are
using their reeciving sets in conjunction with
clocks as alanu systeins to wake their famni-
lies in the mornings.  An automobile traf-
fic count has been made by vivtue of radio
apparatus.  Ands now, the street lights of
an entire town are turned on and off
throngh the magic of the wonderfnl vadio
waves.

A vacuum-tube transmitting set, using a
simall amount of power and operating on a
wavelength of 7,500 meters, and five veceiv-
ing sets vesponding to only one wavelength,
control the street-lighting system of Glens
Falls, New York., Street lamplighlers in
that town, like a buggy-whip socket on an
automobile, are now ont of date. A low-

powered tube transmitter, not very dis-
similar to the transmitting scts that hring

Winters

ating the lransmitter only 15 seconds cach
day.  With five sceonds' operation of the
radio  transmitter, the street lamps are
lighted; when the operator twisls the “off”
bntton in the power house the rvadio trans-
mitting set operates automatically for ten
seconds and the lights are shumultaneously
cut off. The feeder or electric-power lines
extend to five different sections of Glens
Ialls and, although each section or unit is
independent of the other, the entire town’s
thousand  street lamps are controlled by
virtue of the carvier-current system.

This wired radio system involves the use
in the powerhouse of a small panel beard
holding all of the rvadio transmitling equip-
nment; the latter consists of two 50-watt
vacuum tubes and a simple oscillator eir-
cuit. This panel board econtains the clectric
switelies or buttons whieh ave designated as
“off” and “on,” respectively.  Turning the
“on” button places the radio transmitter
in the eirenit for five seconds. The result:
radio-frequeney  imipulses ave generated,
these heing fed to five wives leading to as
many reeciving stations, where radio appa-
ratus is installed.

Radio News for April, 1928

One of the antomatic weceivers which governs
a lighting district is coutained n the box ou
the pole.

tenfial in the iecder wires fo the desived
lighting voltage—110—and the strect lamps
are then lighted. At daybreak the operator
at the powerhouse turns the “off” bulton
on the radio-transmitter panel and the ra-
dio waves—in this case “wired wireless”—
again pass over the feeder wires; they arve
picked up by the radio receiving sets and
the relays, and, at the proper instant, the
street lights are turned off.

Each of the receiving sets emploved in
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music and speech to our howes, feeds a car-
rier-eurrent or radio-frequency wave along
wires leading to the rvecciving stations.
There radio reecivers tuned to that single
wavelength, or frequeney, respond to the
radio wave and, in turn, cleetric switehes
are tripped, rvelays operated, and street
lamps lighted.

QUICK WORK

This radie system does not disperse waves
in all directions, but concentrates its force
along the electrie-power wires and therehy
a whole town can be illmninated hy oper-

e T

. S

Above, the Huc-tuning units and counpling

condensers which feed the carvier cir-

rent tute ihe power lucs. Right, the

panel of the antomatic trancomitter cohich

controls the lighting system. of Glens
Fglls, N. ¥V

B

AL &

b

NIGHT AND MORNING WORK

The five receiving sels, one in each of
the five sections of the town's street-lighting
system, control the relay cirenits to com-
plete the lighting-current supply. Trans-
formers in each of the five independent units
of the lighting system step down the po-

www americanradiohistorvy com

this radie-operated strect-lighting svstem
cotttiing one vacuum tube, velays, trans-
formmers, and other necessary units for the
reception of racio impulses and for actu-
ating the control circuit. The tube used
in each reeeiver is operated bhelow its rat-
ing and has an anticipaled life of twelve

(Continned on page 1161}
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List of Broadcast Stations in the United States

- -~ . - - @ -
Radio g2 5% | Radio of &% | Radio ¢t §2 | Radio of 52
call BROADCAST STA, 8% g | cal BEROADCAST STA, 8% %5 | call BROADCAST STA, sg 25 | cal BROADCAST STaA, 8% 23
Letter Locatlon 22 O3 | Letter Location S2 I3 | Letter Location 25 E3 | Letter Location 2 22
' = £ S ~ 1 - -
KD KA st Pictsburgh, Pa. o +0316 50000 | KGEW  Fort Morgan, Colo,,., 219 *100 | KWK St Louls, Moo, , ..., 234 *1000 | WDBQ  Orlando, Fla. .. .. 288 *500
(Al 62.5, 42.95, nud 27 meters and othet | KGEY  tDenver, Colo., 250 KWHKCE  Iansas City, Mo, .., 222 100 (5329 0 \-lrl-lhlc "ao \mus)
.nhurb-\;mc transmlssions on varying ag;g }\ LllsnLt-lI‘I Mont: 1(:1; xwl'.((':‘ iﬁ«}lre\'c[ImrL Lae... 395 1000 wgil. Wilmington, Del. . . .. 100
power 0w * Tows { ecoral, Jowa. . 218 50 GY Adlinneapolis, Minn, 275 500
KDL revlls Lake, N. .. 15 | KGFF  Alva, Oklahoma.. ., ., 2 25 KWSC  Pullman, Wash.. 395 500 | WDOD Chattanooga, Tenn
KDYL Salt I‘nll;c (,lul Ut ‘.:,00 :((g'l::s (l)klghuun City '(lkl:L 2 °§0 KWTC Santa Ana, Calif...,. 222 100 | WDRC XNocw ]Imc¥| Conn' §§§ %
KEX.  Porthm ore. s ilo i%0 | KeEy ,‘(‘1?.5::2'*{%%“ R RWRG B W3 1500 | WOWF-WLS 1, Now Bedtord, ™ ©
KFAB  Lincoln, Neboo. 00000 319 5 L8 Atuteles, Ca 00| KXA  Seattle, Wasl i . i1l (@ayiime)
KFAD  Plocnls. Ariz, 973 500 | KGEK  lalioek, Mi, I L s }gm‘:&gl laagtime) 278 100
KFAU  Boise, Jdsha,. ..., ... 285 *2000 | KGFL Ruaton, N. M. 50| KXRO Abenieen, Wash North l’l.llnnclll
KFBB  Iiavre. Nont.,....... 375 100 | KGFN  Aueta, No. Dak 15 KYA San Frane ’ Providence, @@, 1
KFBC  San Dicgo. Calll...... 248 HGFO  l.us Angeles, Cal, (pon) 100 | KYW  Qhleago, 111, Columbus, Ohlo
{Als0 G5.18 me lurs) KGFW Ruvenna, Neb, 10 KZM Oakluld, Ci Al30 51.02 merers
KFBI (alrplane) Calif. 204 KGFX DI'lerre, & D, ((l.l\) 200 | NAA Arilngton, Virgin Cleveland, Ohlo. .
B Sacramento, Lllll nis KGGF Dichtr. Okla. .. 07000 '_’0 100 | WaAD inelnnati, O Superior, Wis .
KFBK Cinclnnhatl, O......... el Vi
KFEL Fverett, Wash.. .. 2:;4 Cedar Grove, L. 213 50 Chleago, ltl (1mr xblc Cambridge, Ohio .
KFBU 1. Ilr.uulh- A\ w ’l)ﬂ X \lk = (t')“ld Calif. (|)ort ) 201 100 rark, Chicago, lll_.
KFCB IPhoenix, Arlz......... & i et el ( s New York, N.
KF%R Sant ILu'Lmr:\ Calif.. 211 KGHEB 1lonolulu. Fawail 250 Jers ¥. 246 K iE |rrl€bul'i!. 1I1
KFDM  Beaumond, “L'exas. . ... A81 KGHC  Slayton, Minn 15| WAAW Omaha. Neb. (du)lllnc)l-ll 500 | WEBR uftalo
KFDX  Shreseport, ba, .. ... 236 KGHF Pueblo, Culo 250 | WABC Richmond Fill, N. Y. 0 *2500 | WEBW liclolt. \\‘ls
KFDY DBrooklngs, 8. D. ..., 515 KGHP 1lardin. Moni. 50 {Also 11,0 meters, .)()0 \\.ms) WEDC Chic.lm) im ...
KFDZ  Minueapolls, Minn.... 21t KGO Oakland, Catif S 5000 1 WABF  Iringlchoro, Pa, . ..., 205 250 | WEE Boston. Mass
KFEC I'orlland, Ore., . ... ... 214 50 @short-wave transmitter, 10 to 10 WAB1  DBangor. Me. (Sundays) 3%9 100 {Ila% short-wave transmitier)
K;EL ;i)(-xxI\-(-r.(I:ul{nt... KGRE slm-‘t'\l'rii. Hl).onll) \\'nus) . 100 WABO See WHE - S ﬁ\arlmnn Mbeangoonc 216 100
KFE t. Joseph, Mo, ven & an Al [l 0, Texas, =21 ABW \X T, O errlen 8 + AL . X
KFE(\! Kellos:g.l laaho. ... ... 2 KGRS  Amarlllo, Texns .24 *250  WABY %’hmilglphlz:.nl’a (‘Ilim(;:l lliﬁ‘? o ph. ;gé lggg
KFGQ Boone, lawn. . ....... & KGTT l'r‘meisco Calif.. 207 50 | WABZ  New Orleans, Lu. Gloueester, Mass, .0 207 100
KFH Wichlta, Kan......... KGU Tlonolntu. TEawaii 270 600 | WADC  Akrom, Ohilo,, .., Woodhaven, X. Y .. .. 266 500
KFHA  Gunnison, Colo.. .. ... 2 HKGW Portland, 2 1000 WAFD  Detrolt, Mich. .. ... st Lnuh \lo ((Lu).. 353 1000
a;:ﬂ. %)skul\oosaell: “’(‘ml'li'” .. nﬁ} e ) lc PARRRE loi’)'g WQFTM 'I‘Sn)‘nl()nk.' Aliel,. . Pt:“{als' & ‘“ ........ 545 500
08 Angeles, Calif,, 08 Angeles, Cu L nunton, Mass. .. .... Clowut nn. .. 262 10
KFIE gortihmll {\)rcl KHMC( \l}s{n rllll';;..le mt;‘lt‘ers 50 watts) 00 w‘.:llg tC(nllur!nlms. (i)hlo. }"“"""ﬁll"h!?' Pa. Tl 223 500
KFI pokanc, ash, i 1, Tex oo & Appleton, Wis. ., snoxville, ‘Tenn, ., ... 38 5
KFIU Juncan., Alnska. ... HHQ Spokane, Wash. . 1000 | WALK i\‘llluw Grove, I'a. Cineinnatl, Ohlo. 246 2%
KFI1Z Fond du Lae, Wiy KICK R Y] Y. 322 100 | WAMD tMinneapolis. Mlinn... Altoona, Pa. .., ...... 268 100
KFIB Marshalltown, lov KJBS  8an I b ..220 50 WAPI - Ayburn, Aly .. Collegeville, hiinn 273 - 100
KFJF Oklahoma Cley, Okl (XA, 33 meters; 50 Wi 118} l WASH Graml Raplds, Mich, . - Syracuse, N.Y.... ... 258 730
KFJ1 _-\.sturln. ore . Indlnapolis, 1 75 1000
) i R
H FilbCs . oo P! o
KFJY Fort Dodge, Tow H o g o 0. @ Pawtucket, R 42 100
a:{& Fort Worth, T i HI list of broadeast stations here presented is in o ac- J;-‘lll“l.'.\lll 73 100
E Y, of MR . . . >hiladdelphia, 1 405 5
HEne : (_m(l.‘m(e with the temporary licenses issued Ly the Tropkinsville, Jor o
KEKG  Lowroce, | Kansus... . I Radio Commission; and subjeet to the possibility of inor Afton, onlo.... 27 500
. peg H shicago, 1. peX
KFKZ  IKirksvilie. i bour. 2 adjustments I>un;, "made by that authority, will remain in Pllladelphi 3 %
KELVER. i L imgegaacoc 2 foree until April 1, 1928, Clearwaer . 517 750
alvesion, “I'exas. .. .. B neaster, p
KFMR  Sioux City, v H I'teeport, N, .g(zi 415
g DO 00
\'orll\m-lll M i = RTINS ot a0 Sl ]\l('mphls. Tenn 23 15
(e . . v H
5 WIR | seatyle, Wash 3192300 Beston Muss(portable) 201 fgrll.'.':‘n],l,'_"p}.',“_'_ 336 I3
A . elle, 1 New York, N, Y 49 500
KI'.((':’N Ill\'lhe\'lnt:I AFk. .l":(; WBAL tli.llllmnrc. 3,1\11 “ T\C‘l;l‘l'(‘:: \'ll Eg g&
KLDS  [ndependence, Mo ) 1500 | WBAO TDecatur, 10... .. 311, ‘(_,lemcns ‘\llch S 750
AL U A ] AR U N o S i
KLX  Oaklund, Cal 508 500 | WBAX Wilkes Barre, Pi. \1innmm1ts"'\i|}|'.{ 36 509
n i el ) YEEE Meam R B o
b H . ond, 234 S0 meters, 50 watts)
FFort WortiL 10 nmgg l?\cl(::ll'?x%nl.'-.;Ol'c[.zon. . ... 250 50 ngy ;’((;'t[s:l:(!;w\nxl-ll 0l 250 100 wen WLIB Clllcngo and Elgin,
KFQD  Anchoras, Al 5 100 | KMIC  Ingtewaod, Culif. 22t 230 | WBER Rossville, N. Y.\ ..., 256 1000 | wGop rlusl'xin';,—""
KFQU Holy City, Calif 100 | KMl Fresno, Calit. 366 50 WBBW Nortolk, V... .. 236 100 | WGR_ Buffalo
JSalio 3155, 33, 10 KMMJ  Clay Center. Neb 285 *250 | WBBY Charlesion, ¢ 350 75| WGST  Atlanta, Ga
KFQW  ‘enatchee, KMo Tacoma, Wash, . v 250 | WBBZ  Chicago, 11, (pio : WGY irlwm-rm(l
KFQZ Hnllh\%oo( nmg; iEl l::uhl‘ Mo. . L WBCN  Chicago, 1l (\lw on 32.77, 21.9
KFRC ¢ |éll.fm I°ri (Also 108.2 meters; 2 30 W |.|s} WEET g‘;lcbf.rnmr:‘l Ph'{:l‘ss‘ WHA m\elledmlgon
KFRU KN uwn__}l«mh--. Culll... 376 500 | WBIS See WNAC WHAD lillwaukee, Wise
KFSD 180 105.2 meters: 100 watts) WBKN Urooklyn, N. Y....... WHA Rochester, N. Y *280
KFSG KNX Loy Anweles, Colil ... 337 500 WEMH 1 (a5 ahort-wave I
(Als0 107.1 miefers: 100 watts) jetrolt, Micl o LR (1 ten)
¢ KO ener. Cole Siot saron | WEBMS  T'nion City, ) H tCarlstadt, N. J 236
n;lﬁlh HKOAC Corvallis, ()I'("ﬂ.(;l'l """ -: wENY i\;f‘;l \nr(l]c.]?;].l Wﬁ:g i aae
HKOB State College, New Mo Carmon 1. W
ﬂﬂg Denver, €' KOCH Omala, Neb, ..., .. {:lﬂ'{';"‘hh:r'ﬂ G\’l W:gA
KFUR ﬂ . l'n\illi..ll\l- KOCW Chickusha. OKla.. 2 Wl l‘illnn N, N WHBC
KFUS 50| KoIL Connell Biuffs, towa, . 31 5000 WHE b
KFUT gn"' Lake € 50 (OX U, 61.06 wcters, 500 \mtts) WHEF
KFVD  Veniee, Oulif 250 | KOIN tBortland, ()ru;,(m Lo 311000 100 | WHBL i) 201
(Also 105 mer _ | KOMO  seaille, Wash, .- 3001000 Charint 6. oo w7in | WHEM Chicago. Tl (ponnmn)
50 | KOW Denver, Colo. 248 250 | wg q WHBP Johnst P
KPCB  Scaitle, Wash. 331 B0 Z +Springfickd, Mass, 15.000 W owiL, b,
ot KPJV  Prescoit, ARz, 84 5| weza (I1a8 short-wi c |r1||sm[n w00 w::ﬁ \Ie‘;nphls ’l‘egn
KPLA Lm‘Am.'eles. Callf o ‘::-IFD% »;183 WCAC  Munsfieldl, (uml '_:00 WHBW Phll‘\dcll)hln a
KBS,k Primeiecn & 322 j000 | WCAD  Canton. X, v 500 WHEY I
. san Franelsea, 2 &
piand it ‘,“'”r," KPPC  Pasadens, Calif. 20 so| WEAE  Ditlshurgh, i 500 | WHOL \,{'.;'3“}’"’“',"‘\ Aloqs
KFWI qlm Francisco, KPRE  Ilonston. Tesas, ) )10 304 500 | WEAN  Coumbug, Ghin, 230 | WHFC  Chicago Th oo 32
KFWM KPSN %;-;L"';gll)"v;:y“f‘lgl'lf- . -;;" i WHK Cleveland. Ohio 20265 Gl
a:;\lg ;I\\ alon, Al sl L. . . 500 | \wHN (llmc"ivﬁ{ltrlll‘\ﬂnel‘ﬂ 500 “aggs) -
crome, Nlahoe 250 Qo
KFEXF  Denyer, Colo, WHO  Des \oincs, Town . 535 b
KFXJ +dzewater,Col (l_ ;’88 wHPP Englewood, N. J...... 05 _ 1o
KEXY  Plagtar. ns | whE IS ot
KEVR  Bamsor. o i RSC Seirtle, Wash o b 2| WiBR  Shadkon Wi ) B 160
KGA Spakane, Wasll, KSAC  Manhat(an, Kansas.. . :l:&:& WCBA  Allentown, 1 J000 wigG  Elkins Pk.Ta (Sund- 's)4 ” 30
KGAR  Thson, ‘Arlz.. | KSRA  fohroveport o ... 208 Rl o roon | WIBS  Elkina Phi.ba (uind'y 100
KEBU 1otnikan. Alisk KSC)  Bloux Citv. lowa. ... 244 WEEENE - vAdriiansy 5| WIBM  Chicago, 1iE rpor - 500
KGBX Xetehikan, Alisk: KD \‘ Louls, Mo, .. .. tT 548 WCBM Raltimore, Md 100} wigo C cla.go. po ” 100
ao St Joseph. ) a0 tello, D a3 WCBR I'rovidenee, R. 1000 wigR L hleago. THL. . .. .. . 306 5000
KGBZ (\"?nlrl:.m[\“:‘hr}-all:hr”kl i l o g wess) ?{(ﬂ"““”"‘ s 2:0 | WiBs lllgyrlftﬂ‘h“h‘ mm %50
A ° 10 -y 1 nnenpo s, n i 900
*gga (T-,)ﬂ"ll::" .]h(’!" A0 | HS (‘1:\ m(]ﬂ Io\\:l . 227 WCDA-WEBRS W}g% -]]::}Qﬁt,‘m:[{v
KGER iahoma Cliy 2i | KSBO st Palla, so. k.| 210 Ciftside, N R oRek AL
KGC1  say \‘l;lt;llill Tex: aog 1 | KSTP ul. Min .. WCF Chieago. 11 WIBZ \[ontlrﬁmcr) Ala 231 15
KEGR fomurma Jamsws - 208 1 | KTEL ]l;m i"“‘]""'&* Cali Kenosia, Wisc 10! Wieo ﬁn’n}l.'f'{;w“"
3. 50 Dak. .. < ortland, Oregon Jollet, 5 i \
WGEx andan No. Dak. .. #0199 KTHS  Fot sprines, Ark Cuiver, T 500 | WisN  Milwauken Wis
fibetontang. .. o2 uscatine, Town. .. .. cnsacols, 500 K, \'H
LS T Ui h s e T 15 | KESA  Gen Antonio Tedas. || 263 2000 | WEOC  Commbus N 30| Winb ool Va....... . o]
KGDE  Tarroir. Mhan ac 50 | KTUE llmmnn ru-\ns 13 4| WCOT  10Incyville, 1 100 wiag Norfolk, Nob.. ‘9
KEDm et Alinn | KTW  Seattle, Wash. . 305 1000 | WCRW Chicago, 1. 500 | wiaK :
Stockton, Calir. 10 | Kuy atile, Wash, | 500 10| WESK Portland, Ma 500 REELITELD LIl .
KGDP  Pychlo, Colo. . .. .. M | KUBA Fayetieviile, Atk 297 500 {Al50 G3.79 meters, WIAR gf"“.'{f},‘ll‘.]"‘ﬁ 1,"‘ o ) R
KGDR San Antonio, Texas. 15 | KUOM  Mlssonk. Mont,..... 461 500 | weS0  Springficld, Olilo. . . .. 56 500 | WIAS  Plisbargh Pa. .. .l0. 250 500
KGDW Tlymboklt, Xeb..... 100 | KUSD  Vermililon, $o. Dak. 81 250 [ wewK Fort Wayne, Ind 214 2s0| WIAX  Jacksonvilie, 1ia... . 131 1600
KGDY Olll So. Dak 15 | KUT Austin, Texas. ... 500 : . 5 7 wIA Cleveland, O ‘o
am, 8o, Dak, . 5 0 Ny Lo | WCWS Danbury, Conn..,... 265 100 cveland, 7 300
KGEF  T.og Angelcs, Calif... .. so0 | KY)  Lieoma. Aash.. 0] wex  sce win WIAZ  ¥A¢ Prospeet, Iil
f . Wash ., b WJIBA Jollet, T........
xgsn {jur.'ene Ore..... ... 50 | KvOoo . Tulsa, Okla, 1000 WDAD Sce WLAC 0| wigp s;uﬁot]a. Fla
uma, Cola. . 10 | KVOS Tellingham, Wi 30 WDAE Tampa, Fla......,.... 268 500 | WIBC Lasalle, HI
KGEN T Centfo, Calif. 15 | KWBS  Portland, Oregon. . 15| wpaAF Kansas City, Mo 370 1000 | WIB1  Red Bank, N, J
a 1 e , N. T,
KGEOQ  Crand Tstand, Neb. 100 | KWCR Cedar Rapids, Tow. 250 | wo Amarlilo. Tos b S M Ll LT
KGEQ' Minncapolis, M o KWEA  Shreveport, La 250 AG merlllo, Texas....,. 267 250 JBK Ypsllantl, Mlch,,
HGER 1. polis, Minn, 50 | KwG  Stockton. Calif 50 WDAH Fl Paso. Texas....... 234 100 | wiBt Deeatur, 1., .,
KGES Cong Bench: Cilllf.. . 100 KwJJ  Portland, Ore 50| WDAY Fargo, No, Dakotn 335 *gh0 | WJBO  New Orle'ms, La
entral Cliy, Neb.... 206 10 | (Also 53. 51 meters, WDEJ Ronnoke, ¥a... ..... 231 250 | wjgT Chicago. Tl..

*Allowed higher daylight power,

**Standard or constant-frequeney transmission. tRemote Control,

www americanradiohistorvy com

(Continued on 7)age 114


www.americanradiohistory.com

Radio News for April, 1928

“Weighing In” Radio Stations

A Description of Easily-Constructed Apparatus That Will Tune in Different

1122
Radio Stations
oo ke

111X Marconi of our college was Philip

Randall; he was a young inan, not

over twenty-five years of age, who

lLad veeently received his F.E. degree.
1le had been promised the first vacunt
assistant-professorship in the cleetrieal de-
partiment and, while waiting for this open-
ing, lie had accepted the position of labora-
tory assistant.  He was kept very  busy
with his official duties dnring the day bul,
frequently after dinner, he would yetive {o
a corner of the Iaboratory and experiment
with new radio apparatus of his own in-
vention,  Often a light would be notieed
in the laboratory during the carly hours
af the morning and evervone knew  that
Randall was oceupied in perfeeting some
new rudio deviee,

From our briet description of  Philip
Randall, we do not wish vou te gain the
fmpression that he was cecentrie; for e was
not,  Randall was  well-liked among  the
stundents of the college and was popular
also with the fair sex.  On the nights when
special dances were hield he was always to
be found in the crowd, and he was present
at all athletic events of importance,  Par-
ticipation in the rehearsals of the glee cluh
was another college activity which he en-
Joved greatly.  However, he had always
saved at least three or four evenings cach
week for experimenting in the laboratory,
and during the course of a year he would
develop many very interesting veeeivers,

THE PLOT THICKENS

It so happened that, for over o rionth
prior to the Faster vacation, Randall ip-
prared to be very busy with his radie ex-
periments, and most of his associates ac-
cused hint of heing wnduly secretive, Tt
wis noficed that e had not heen present
at three conseentive meelings of the glee
club and that he had left the Saturday eve-
ning danee hefore 11 o'cloek.  In addition
fo these suspicions cirenmstances, a light
was seen burning in the Jaboratory every
evening,

Usnally, when busy with his experiments

by

the Addition of

By 4. Binneweg, Jr.

in the laboratory, Randall wounld weleome
the company of students, who were inter-
ested in his work, as often they would be
able 1o assist him and cheek his resulis.
During the period we are describing, he
acted pecnliarly, in this respect also; when
anyone would enter the laboratory he would
quickly cover up his work and plainly show
that hie did not desire company.  When ques-
tioned abont his work he would avoid giving
any details, but promised to give a demon-
stration of his invention when it was
complete.

A few days before the Jaster vacation
a complete change came over Randall.  He
 cecmed anxious to join everyone in having

“Randall sclected a weight, placed it on ihe

. and the signals <ccre heard coming
from the speaker.”

seale .

a good time and was glad to be included in
all social activities. He aceepted several
invitations to parties and surprised all by

RFT

[

L
[

1

O A-B-

O A+

B+

The schemalic diagram of e receiver which employs for a loop antenna a spiral spring
which is tuned by its stretehing under the strain of different weights.
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Weights

on a Balance

S

inviting a number of students to a pariy
at his home during the coming week,
Fyervone was in the best of spivits on
the cvening of Randall's party.  Six men
who were particularly interested in radio
had heen invited and they were accompanied

This sketeh illustrates the manner Tu selich the
balanee is attached do the spring coil,

by an cqual manber of girls from the ciiy
itself.  In the early part of the evening they
played bridge; later the tables were removed
and they danced to the tunes of an electric
phonograph; and, d@round 10:30 . M., rve-
freslhinents were served. After all had fin-
ished eating it was snggested that radio
music would finish up the evening in great
style.  ‘Fhis, it scemed, was exactly wlat
Randall had been waiting for; as he stood
up in preparation for making a speech.

A REMARKABLE DISCOVERY
“Ladies and gentlemen,” he began, “for
the past several weeks I have been spending
all my spare tine on a new invention which
may revolutionize the entire radio indusiry,
and tonight T will demonstrate to yvou a re-
rarkable receiver which exemplifies my new
deas. In my experimenting T have found
that theve is a distinet relationship hetween
wavelength and weight, and, with the data
which have heen discovered after hundveds
of tests, T have been able to develop an
entirely new svstem of tuning,  With this
receiver, a different weight is used for
tuning in each station, When 1his method is
nused the owner does not have to learn the
technique of tuning, but has merely to se-
leet & weight which is nmavked with the call
Ietters of the station he wishes to hear. Tl is
weight will automatically tune in the pro-
gram.  Now, gentlemen, if von will assist
me, T will remove the set from the closet.”
When the closet door was opened all per-
sons in the room could see the apparatus
which was to be used in the demonstration,
There was a large table and over it a cover
which extended almost to the floor. On
one end of the table there was a small radio
(Continved on page 1159)
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Above, the completely-asscmblod lond spoaker wiil ; tewo of the binding
posts arc conuected to the moving coil and the other puir to the ends
of the clectvomoguet's windings,

THROAT LEADS TO HORN

PLUG PREVENTS
RESONANCE

DIAPHRAGM AND
ATTACHED ColIL,

NN

1
“THESE WINDINGS CARRY STEADY CURRENT'
T1G. 1

Above 15 diegramed the assembly of the sewe loud-speaker wuit; the
diaphragm with ity altached coil works tilke the plunger of a pump, at
hiuh (andio) frequeneies.

it the right. the twe horns psed in the tests across the Hudson River;
wine nwits wwere vsed on the smuller one.  Bothr are of the cxponential
txpe, giving maximnm vange and quality to the fransmission of sounds.
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Whispering Across the
Hudson River

A Loud Speaker with 30-Watt Distortionless
Output, which Can be Heard Over
a Distance of a Mile

At the Icft the top plates
of the wuit have been ve-
moved, shotwing its inte-
rior.  Below, right, the
diapliragm and  coil  of
the speaker: the detached
coil shores the method of
stinding the fine alumiium
strip. Tusulation is pro-
wided by a laver of wvar-
siish, 0002-inch thick. The
proximity of the coil to
the pole picees has a bewe-
fie:al cooling aetion.

e
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By Josepl Riley

NE of the most rvigorons tests to

which a loud speaker has ever heen

snbjeeted was recently  performed

in New York Cily by engineers of
the Bell Telephone Laboratories, when they
installvd o giant speaker on the roof of a
thirteen-storvy building on the New York
side af the TTudson River for direct com-
wunication with the Jersey shore, which
is over a mile distant.  Bngincers on the
opposite side of the water heard hoth musie
aned voice reproduced  with vnormous vol-
ume, but without distortion.

(Continved o page 1167)
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hat a Radio Tube Is, and What It Does

THOROUGIT understanding of the

functions of the vacnnum tube, the

heart of broadeast transmitting and

receiving apparvatus, is of funda-
wental importance to the radio heginner if
he wishes to understand even the most ele-
mentary principles under which his cquip-
ment opevates, Avticles explaining the action
of these tubes have been published many
linmes in this and other magazines; but they
have been usnally so technical that the ordi-
nary listeners, the rank and file of the vast
andience which now enjoys the pleasnre of
radio entertaimment. find constderable difii-
culty in apprehending the meaning. Toeo
often a valuable article is made puzzling for
them by the presence of clectrical terms
which, thongh elementary, are not trequently
used in ordinary conversation,

In this article the writer will atterapt to
explain the operation of a vacumm tube,
in langnage which the average reader is
dable to understand; and he will aveid, as
far as possible, the special terus used by
scientists.  Of course, it will be impossible
to explain here some of the more compli-
cated applications of vadio tubes, as these
regunire a fundamental knowledge of radio
circuits in order to learn what takes place;
but the way in which a tube functions as
an amplifier will be deseribed. This s the
use of the majority of tubes in radio ve-
ceivers  and, thercfore, this explanation
sharld clear up many problems which per-
plex the mind of the beginner.

TSE OF THE FILAMEXT

A tube consists of a filoment, a grid and
a plate, all “hermetically™  scaled in an
“evacnated” Imlh, which is provided with
convenient external terminals for making
contact with these three “elements” inside.
The filument is simply a thin wire of

By Clyde A. Randon

special composition which usually beceoines
“incandeseent” when in operation, but not
neeessarily so.  Some filaments must be
heated to incandescence (glowing white-
ness) for best results, while others perform
more satisfactovily when operating at a
cherry-red heats; different filaments requive
different temperatures for highest efficiency,
Tt all aperate in a sinilar manner, A fija-
ment may be leoked npon as composed of
a “volatile” substance, which evaporates
when heated and thus gradually disappears.
Water at ordinary voom temperatures, for
example, evaporates slowly but, as it is
heated, mwore and more evaporates; nul
finally there is violent “ehullition” (beiling)
and the water bhecomes steam and passes
into the atmosphere,  The action of cvapor-
ating water and the eseape of particles of
matter from a heated filmuent are very
similar, © (Sce Fig. 1.)

o0
_]|||||||||||||[||| +

FIG. 2

At o, the “B" battery sweitch is open, and the

clectrons gathered in on aimless eroied arownd

the tilament. At B the plate is POSITIVELY

charned by councetion to the "+’ of the "B~

baltery, and clectrons are attracted in a sicady
stream from filament to plate,

All substances are composed of almost in-
conceivably  small particles called  “mele-
cules.” At ordinavy temperatures, these

small bodies are continnally colliding with

— — |

®

, FIG. 3

At A, the disconuected grid has little ¢ffect on the clectron floww from filament to plate; but ot B

the "+ charge on the yrid odds attraction and greatly increascs the flow.,

”

On the contrary, the

""" charge on the grid, showen at C, will dri:'7- back the clectrons and Ict few or none reach
the plate.

www americanradiohistorv.com
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FIG. 1

At A we have wo curveut in the filament, no
electrons cvaporating. At B, swith the battery
swoitch eloscd. the filawcnt is lighted end from
it cleetrons in countless billions are escapiug.

cach other, and in a lignid or gas they ave
traveling in randmn divections.  If a body
is heated, these moleeules speed up and
thus hombard their neighbors with greater
velocities. At high temperatures, (“high”
for one substance may be “low” for olhers;
this is only relative) the molecules reacl
such veloeities that some ave capable of
breaking away from the influence of the
others, and thus pass away from the suh-
stance, in the form of rapor; that is,
“evaporation” takes place.

Due to the influence of neighboring mule-
cules, there is a tendeney on the part of
a salid or lignid substance to “cohere,” or
hold on to its constituent parts. In the erse
of water, for instance, there is what s
cilled “surface tension”; that is, the surface
of the liqid acts like a strefched membrane
and it is thus made more diffieult for mole-
cules to escape (or the liquid to evaparate)
at ovdinary temperatures.  (One can easily
perform a simple experiment in this con-
nection. A small needle can be made to
float by laying it cavefully and perfectly
Hat on the surface of a glass of water;
thus showing that there is “snrface tension.”
The needle must be perfectly dry or even
oily; otherwise the water will “creep”
around the needle and it will sink.)

“BYAPORATING TIIE FILAMENT

If water is heated, the molecules reach
such velocities that the surface tension is
no longer strong enough, and they simply
break through in lavge numbers and leave
the liquid—as we have explained, evaporate.
This is alnost exactly what takes place
in a heated filament. At high temperatnres
(very much greater than the boiling-paint
of water, of course) the velocity of the
“clectrons” or partieles of negative clee-
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FIG. 4
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This diagram shows the
simplest way to “hook up”’
a tube to make a radio
receiver.  The '"o" bat-
tery dights the filament;
the "DB"” battery “puts
wolts ou” the plate and
canses a flow of currcut,
the changes in wihich are
heard in the phones as
sounds, The U bai-
fery puts on the grid the
woltage, commeonly called
a “bivs,”” which is nceded
becanse this tube must be
a “detector’ (sce  page
1151) as well as aun “am-
plifier.” o pictorial dia-
gr_«l:;u t:,f t;u's guc-tuln.‘ set
0] ¢ fownd oun e

1168, -

Lricity in the filament hecomes so great that
they simiply shoot out into the surrounding
space, wille relatively lavge velocitics,

1t another element (such as the “plate,”
found in all radio vacumm tubes) were
placed aroumd  the filament, hut inswdeled
from it, some of these clectrons would strike
the plate; the rest wonld tend to form a
“cloud” avound the filament, some electrons
leaving the filament and others again en-
leving it. (This “space-charge” cffeet s
illustrated, and explained, on page 846 of
Ranwo Nuws for February, if any readers
desire Lo follow it further) A condition
approaching equilibrivm would be reached;
that is, there would he the sime number of
clectrons leaving the filiment as returning,
and no useful result would ocenr. (Sec
g, 2.)

If, hewever, a positive charge (compared
witle that on the filanent) or voltage is
placed on the plate, cleetrons will flow to
the plale and continue to do so as long as
lhe filament is healed and the positive
charge maintained; since eleetrons consti-
tute wegative cleetricily, they are attracted
hy a posilive vollage (for anlike clectrieal
charges altract cach other.)

TIIE ELECTRON STREAM

In the vacunum tube, when connected in
this way, there would thus be a continnous
flowe of electrons, and this constitutes an
eleetric “enrrent,” It is to be noted that
such a stream can proceed in only one di-
rection, from filiment to plate—megative to
positive. It is often said that the enrrent
travels from posilive to negative, and this
is beeause in the carly days the seientists

"

i R A

Above we have several of the stepe in the assembly of a
vacuvm fube. At the left: above, the fillament; below, the -
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FREE.
Blueprints

EGINNING with this notice,

Ramo News will give away, free,
conplete hlueprints for sets described
in the constructional articles that will
he printed in its pages. heginning
witlt the April dssue,  Blueprints of
scts published previous to the April
issue are not offered free.

Under the new poliey of Rano
Nrews, no manufiacturers’ mnes nor
trade marks are given in the text
pages of Ramo News. For the infor-
matian of those who wish to construct
sets and power packs, however, and to
facilitate theiv work, the blueprints
will contain eomplele specifications of
all the matevial which is used in nak-
ing the complete apparatus deseribecd
in the constructional article,  These
blueprints will he given free to vead-
ers who apply in person at the office
of Itanto Nuws, hetween the hours of
9:00 a. . and 5:30 p. m., daily, Those
who apply by mail should enclose ten
cents, for postage and mailing only,
Address Blueprint Departiment, Ranio
News, 230 Fifth Avenue, New York
City.
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plate and the grid.
stages of manufacture.
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hadl their choice of two guesses and they
guessed wrong. To this day, this erroneous
asswnption is still prevalent, in common
speech, just as we say “the sun rises;” but
if the reader will remember that the eiec-
trons proceed from filement to plate, there
need be no confusion in his mind.

THE ELECTRON-CONTROL GRID

By introducing a third clement, calied
for short a “gric,” the stream of clectrons
between plate and filament can be con-
trolled, 'The grid consists only of very fine
wires, spaced at definite distances apart
so that a large proportion of the eleetrons
can pass between them. Just as the posi-
tive charge on the plate tends to cause a
flow of c¢lectrons from the filament, so a
positive charge on the yrid will also tend
to increase this flow. (Sce Mg 1)

The grid, however, is much nearer to the
filament than the plate is; and any charge
or “voltage” on the grid will thus have a
much greater effeet on the clectron flow
than an equal charge on the plate. A ueya-
tive charge on the grid will decrease the
electron flow to the plate (the “plate cur-
rent™) and the amount of deerease will de-
pend upon the strength of the eharge on
the grid.

It is readily seen, therefore, that the grid
acts as a delicate control of the plate cur-
rent. Since a very small charge on the
grid has a relatively large effeet on the
‘plate current, the tithe  “amplifies™  the
small electrical hupulses  which are  “im-
pressed” on the gridh Very smal effecls
thus give large response,

USE IN A RECEIVER

In the simple eircuit shown in the dia-
grams, the tube is used to amplify the weak
“signal”  impulses which arrive from a
broadeast station. A passing wave ‘nduces
a small curvent in the antenna and this
flows through the coil belween the acerial
and ground.  (Note that the current oseil-
lates [reverses its direction, hack and forthy
hetween the acrial and ground and, there-
fore, for best results the ground eonneetion
must be well-designed also).,  The current
in the primary coil gives rise to a smaeguelic
feld, which induees another cwrrent in the
secondary. This gives rise to a difference

{Contiitted on puge 1168

The four following views show suecessive
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An R.F. Short-Wave Broadcast Receiver™

(Awarded $100,00 Monthly Prize—See page 1119)

AVELENGTIIS below 260 meters
are rapidly becoming established
as channels for the broadeasting
of radio entertainment. The re-
cent announcements of the decision of a
number of popular broadeast stations to
operate special transmitters on these waves
proves that the industry’s growing faith
in transmission on high frequencies is be-
ginning to be manifest in a concrete forin.
On the other hand, the interest of the gen-
eral public in the construction of short-
wave receivers shows that the special pro-
grams which are being transmitted on waves
ontside  the  broadcast band  are heing
appreciated.
sShort waves have many advantages, from
the viewpoints of both the broadeaster and
the listener.  In the first place, they seem
lo be wmore cofficient, as the programs of
low-power  stations are frequently heard
half-way avound the world.  Secondiy, there
is less congestion, as more individual chan-
nels are available; and, as a result, a listener
may often receive the program from the
short-wave transmitter of a station with
less interference than would be experienced
in reeeiving the same program hroadeast on
the regular waves,

This picture shows the location of practically all parts wsed in
the construction of this short-wave receiver; the symbols
correspond 1o those ured in the wiring diagrams and the list
of parts. L1 end L2, R.F. coils; T1, T2 and T3, audio trans-

* Rapto NEws Blueprint Article No. 52.

Incorporating an Optional R. E. Stage, Interchangeable Coils
for the 10-725-meter Bands, and Push-Pull Amplification

By W. Francis Goodreau

ENORMOUSLY GREATER RANGE
Not only in the United States, but in a
nuuber of other countries (including Eng-
landd, France, Germany, Holland, etc.) many
stations are broadeasting on waves between
30 and 200 meters. A wmajority of these
programs, even those originating on the

ECAUSE of the demands of read-

ers for the counstructional article
on a short-wave receiver which it con-
tained, the issue of Ranio News for
October, 1927 has been completely ex-
hausted. To satisfy the many peaple
who want to get into the short-wave
“game,” we are presenting herewith a
second article describing another shorf-
wave receiver of excellent design. 117e
earnestly recommend it to ouwr readers
who wish something new.—Fnrror.

other side of the Atlantie, ave availabie to
the owner of an cfficient short-wave receiver.
A mmmber of these stations are broadeast-
ing on regular schedules, while a great num-
her are “on the air” quite frequently, es-

-
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peeially when unusual programs arce being
nffered.  Practically all of the short-wave
stations in this country broadeast the same
progran simultaneously on their broadcast
and short-wave transmitters.

Because of their musical excellence, these
programs are interesting to cvery” listener,
amdd especially {o the DX fan who, having
received practically all of the American and
Canadian stations, is looking for new worlds
to conquer. Unfortunately, until recently
it was not possible to hear the short-wave
broadeasts with any degree of satisfaction,
hecause of the Iack of suitable receivers.
The sets that were used were mostly de-
signed for code reception and, although they
were very cfficient, they were not designed
to give the guality of veception demanded
of broadeast reccivers fo-day.

Recently, however, articles have appeared
in a nnmber of radio magazines describing
the construction of sets designed for quality
of tone reception on short waves. Most
strictlv-short-wave receivers use condensers
of very small maxitnum ecapacity in order
to tune to the short wavelengths, When
receivers of this type ave used for the re-
ception of waves above 200 meters, it is

formers; V1, T2, U'3, 14 and V35, tulie soclkets; C1, C2, tuning
condensers; O3, regenération condenser: K2, R3, Rt and R3,
filament ballasis: RG, volume control; PH, oscillation control,
Sz, switeh controlling R.F. amplifier stage.
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COIL NO. I:_Lz' 3] als.] 6.
TURNS ON T
SECONDARY coiL | 2 | 3]3_519 4094
SIZE OF WIRE

ON-SECONDARY {18 |18 |18 [18 |24 24
INSULATION 1°¢
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i
et 1
TURNS ON ;
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ia[ 3= 541 42"
g% |8 218 |28
2
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SIZE WIRE
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Diagram yives complete details for building the sie sels of coils vequirved in order to

give Ahis sel v wavelength raage from 10 lo 725 meters, The primary coll consists of

10 turns of Noo 2h SN wive wonnd on a forne 29, inches in dicmeter, with whichever
set of coils it is nsed.

necessary o use coils having a large nnn-
her of turns of wire, in order to get an
induetance value high enough to cover the
waveband  Dhetween 2000 and 300 weters,
While it is e that a tuned cirenit having
a large indnetance and a small capacity
will nsnally give londer signals from any
given slation than a smaller induetance and
large capacity toned to the same station,
it is also true that the selectivity of the
circuit using the small condenser and large
induelanee will nod be as great as that of
the other  combination,

FAULTS 0F EARLY DESIGN

It seems 1o have been the idea of the
degigners, of most short-wave receivers, that
these were Lo be nsed entively for reception
of short waves: and that a separate re-
cciver would he nsed for the regular broad-
east i, While the use of plag-in coils
will cnable the operator of a short-wave
reeciver Lo cover the different bands, it will
vesult in o receciver that is not very sclee-
tive ahove 200 melers. The design of most
of these shorl-wave receivers is valher a step
backward, when eommpared with the nsual
sel nsed for hroadeast veception: sinee prac-
tically all of the sets designed for shovt-
wave work are of the plain vegenerative
Lype.

It must be admitted that the use of two
receivers has some advantages: but it must
also he poinled out that the cost of 1wo
reecivers is bevond  the means of many.
Besides  this, there is the requirement of
wdditional space, not only for the veeeivers
but for the sepavate sets of batteries that
woulcdd probably he used,

The special short-wave receiver deseribed
in this arlicle was designed to he a flexible

veceiver, suitable for use on any wavelength
banel mierely by plugging in the proper coils,
By referving to the schematic diagrn of
this sct, you will see that a stage of tuned
radio frequeney has heen placed bhefore the
usial vegenerative eirenit, Beeause of his
additional tuned cirvenit, the receiver is very
seleclive on wavelengths above 200 melers,

even  thongh siall tuning condensers are
ulilized.  The audio-frequency amplilier has

heen designed for quality reception: it in-
cludes one stage of straight transformer-
conpled and one of push-pull amplification,
Thns, it will be seen that this set combines
the advanlages of both the broadeast and
short-wave reecivers in onv flexible all-wave
cirenit,

CONSTRUCTION
The set is so designed that the experi-

1127

menter will find it easy to construct accord-
ing to his personal desires, since a wide
nmuber of types of tubes can be used in
the set,  If it is not so desired, the audio-
frequencey end of the cireuit need not be of
the push-pull type; although the quality of
reception will probably be somewhat better
if this type of amplificr is used.  Another
point in faver of this receiver is that, al-
thongh a complete equipment of coils to
cover all the wavebands over which the
set is capable of aperating would be rather
expensive, the constructor may purchase
the coil mountings and two coils for the
short-wave hand at whieh the receiver is to
he operated most frequently, and add the
olher eoils Iater when finanees permit. "This
featnre alone is a good indication of the
flexibility of this reeciver.

With the panel and sub-panel  drilling
layouls shown here, it will be a siimple mat-
ter to place the various parts in theiv proper
positions. It will be noted thal, althongh
ithe front panel measuwres only 24 inehes long,
the spacing frem center to cenler of the
variable condensers is 8 inches; more than
the usnal spacing of such instrinnents. Be-
cause of the short wavelengths Lo which
this sct ecan be tuned, this spacing was
deemed desirable to prevent interaction he-

tween units and  elininate any need  for
shiclding.  The coils are placed a2t vight

angles to cach other and suflicient space is
left  between  them to correet
operalion,

In assembling the set, the sub-panel should
be drilled first and the apparatus mounted
o it. After this, the front panel should he
drilled and the condensers (C1, €2 and C3)
volume control (R6) and oscillation control
(PIT) mounted. Cave should be taken in
laying out the panel and sub-panel, in ovder
o get the holes at the right poinls; as
atherwise considerable difficulty will he en-
countered  when mounting  the  appavatus.
After all of the parts have been mmted
o the panel and sub-panel, the brackets
should be serewed into place and the sct
is ready for wiring.  The oscillation control
bas been mounted on the front panel be-
cause of the need of readjusting il with the
different coils and tubes that will possibly
be nsed,

It will be noticed that a  deuble-pole,
donble-throw, jack swileh (Sw) has been
incorpovated in the set between the radio-
frequeney and detector tubes. This switch
is for the purpose of comparing resnlts
obtained with the set when the radio-fre-
queney stape is used and when the set is
oprrated as a simple regeneralive receiver,
It is also helpful in adjusting the receiver
when it is first tried ont.

Assure

This shows the arrangement of controls on the front panel of the set. Cl and C2, wave-
length tuning dials; O3, regeneration control: PH. oscillation control: RG6-Fil. 81V,

volume control and fllament switel,

wWWW americanradiohistorv. com

The pluy-in coils are partly wvisible.
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Thiz schematie wiring dicgram gives complete delails of «ll
electiical counections in the receiver; und the xymbols ihich

Care should be taken in placing the grid
leak R1 and grid econdenser Ci, to keep
themr away from the plate wires leading
lo the radio-frequency tube (V1) and also
from the radio-frequeney choke (RFC) in
the detector plate cirenit.  ‘I'he sub-panel
nonnting brackets are placed as indicated;
one slightly off center to provide additional
support for the weight of the audio-fre-
quency transformers (Il and 'I'2),

TESTING AND OPERATING

After the wiring is completea the set
may be tested. 1t is best to throw the
double-pole switch so that the aerial and
ground are connceted to the primary of the
second luning wunit, in order to get accus-
tomed to Luning the regenerative part of
the reeeiver. Tt will be noticed that the
set is very scleetive on the short waves;

B+ c-

but, the nearer yvon come 1o the band he-
tween 200 and 500 meters, the morve inter-
ference will be experienced. Tlowever, when
the radio-frequeney stage is connected in
the circuit, the scleetivity is very good, on
both broadeast and short waves,

Having spent some time testing the re-
ceiver in this manner, the acvial and ground
should be connectled to the primary of the
first tuning wnit hy throwing the switeh
(Sw) in the opposite dircetion. 'The ad-
justment of the oscillation contrel (PI1)
is not diflicult. ‘Tune in a station ncar the
lower end of the condenser scale, tmn ack
the dial of C3 and then slowly turn the dial
on the oscillalion control (PH) to the left.
On reluning the dials CI and C2 no squeals
should Dbe heard; if they are heard, turn
the oscillation control still farther to the
feft. If it is founc Impossible to control the
oscillation in this manner, move the primary

are used to identify them correapond with those in the other
tHustrations, as well ox {he text,

of the sccond tuner further wway from ine
secondary. The relation of the primarvies
on the tuning coils L1 and L2, to their ve-
spective sceondaries, governs the selectivity
of the sct.

It was found in testing the reeciver that
different adjnstinents of the oscillation con-
trol (PII} were needed for some of the
cuils, although most of the coils could he
operated without the adjustment.  When
experimenting with the sct, a 199 tube was
tried in the vadio-frequency stage and was
found 1o he casier to control than a 201A
bhut, since it was not difficult to adjust the
201A and sinee the signals were louder with
this tube, it was finally chosen. In changing
the tubes, the automatic filament controls
(2, R3, R+ and R3) were found very con-
venient, since they are easily changed, per-
mitting the use of any {vpe of tube without
changing the batteries.
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This pictorial wiring diagram indicates the exact arrange-
ment of all wiring under the sub-bDase panel. Letters and
aumbers in this drawing refer to corresponding wirves and
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Tolex, which are similavly marked in the diagram of the
wiring ebove the sub-base panel and the leads to panel
apparal s, which appears on the apposite page.
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Thiz drilling layout shows the exact location of «ll holes vey vired for mounting parts on the front panel of the recsiver.

In the andio-frequencey stages, care should
be taken to secure the proper “C” and “B”
battery voltages recommmended by the manu-
taeturer, "This information will be fouund in
the cartons in whieh the tubes are sold.
When using two 171-type tubes in push-pull,
it is possible to secure
dance-hall  velnme.
Using  the 210-type
tubes with 423 volts
on the plate, terrific
volurne ¢an be  ob-
tained.

The grid condenser
(CH) has a capaeity
of .00025-mf, and the
grid leak (K1) has a
resistance of 5 meg-
ohms.  Grid leaks of
different values should
be tried, in ovder te
determine which pro-
duces the hest vesults,
[t the set has @ tend-
ency to howl, try a
grid condenser of
0001wt capacity.

In testing the re-
ecciver in the Ramo
N rws Laboratlories,
coils covering all the
wave-lengths from 10
to 550 mclers were used.  Amateur short-
wave stations from great distances were
tuned in. and some very intevesting phone
conversation between amatenrs on the Pa-
citic const was heard on the Atlautie
scaboard with sufficient volume to oper-
ate a loud speaker. On the regular broad-

cast band, it was not unusual to find a sta-
tion at almest every degree on the tuning
dials. in

cotmpany this article, clearly show how vari-
ous coils way be plugged in the coil sockets
order to reccive stations on different
wave hands. For receiving stations on any
particular wave band two coils of identical
construciion are required. One coil (L.1) is

COlL DATA

The illustrations of the reeniver, which ac-

used as an antenna

R coupler, and the other

! (L2) as a radio-fre-
C4

quency  transformer,
Euach coil consists of
two windings, a sec-
ondary (8) and a
tickler (T'). The pri-
mary winding (I’)
has the same number
of turns for all wave-
lengths and is at-
tached to the coil
socket with a hinge,
which makes it pos-
sible to adjust the
coupling between the
primary and sccond-
ary coils. ‘The tiekler
windings of the coils
for position L1 are
not used. It manu-
factured inductors are
purchased, the tickler
connections may  be
disregarded. 1f the
coils are made at home the tickler may he
omitted altogether.

In one of the drawings complete details
will he found for making the various coils
which are required for receiving stations

Above iy shown the arrangement of
parts and wiring under the sub-base

panel. R1-Ct, grid condenser and leak;

RFC., R.F. choke ¢oil; S, D.P. D.T.
switeh,

(Continned on page 1174)
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Lz © % SCREW HOLES & COUNTER SUNK.

The panel layout showing location of holes required for mounting parts on sub-base panel
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A Novel Automatic Volume Control

The Amplification of the Radio-Frequency Tubes is Controlled by the
Output of a Two-Element Rectifier, Which Replaces the Usual Detector

N the present radio reeeiving sets e

ploving high ammplification, it is neces-

sary to adjust carefully a “volume con-

frol” in order to reproduce signals of
different intensities with the sume audible
intensity from the lond speaker, There are
various devices which could be employed to
regulate automatically the muplification of
the signal, some of which employ moving
mechanical parts. 1t is the purpose of this
paper to deseribe a simple cleetrie cirenit,
wilhont moving parts, in which the ampli-
fication is regulated antomaticaliy by the
signal, and  the  Joud-speaker intensity
reaches approximatety the desired level for
cach signai, independent of the signal inten-
sity and therefore irrespective of a rea-
sonable anmount of fading.

Any deviee to aceomplishi this object with-
out introducing distortion  of music or
speech must be operated by the signal-car-
rier wave.  Any variations in this wave's
intensity must be compensated by reciprocal
variations in its amplification. The method
to be deseribed provides for controlling the
radio-frequeney wuplifier,  thereby  main-
taining the desived signal level in the de-
tector or reetificer, audio-frequeney zmlplilicr
and lond speaker.

ESSENTIALS OF THE CIRCUIT

A set which has been constructed for
hroadeast reception, embodying this auto-
matic vohnne control, comprises the follow-
ing comiponent seetions: (1) A four-stage
radio-frequency amplifier of the well-known

By Harold A, Wheeier

frequency eemiponents of the pulsating recti-
fied voltage.  (3) A manual volmue control

HIS article explains the principls
Taf a omost ingenious device by
which it iy possible to muke « radio set
adjust ilself to the fluctuations in the
strenyth of the received signal, thus
partinlly overcoming fading, etc. This
is Drought about through the use of a
reclifier circuit, rather than the common
amplifying detector; and employing the
variations in the rectifier oul put to vary
the voltage on the grids of the R.JF.
tubes, and thereby their amplification.
While the system, owing to the many
problems yet to be solved in ils opere-
tion uuder present-day broadcust con-
ditions, is yet only in the experimentul
slayge and further data are not available
for publication, it is very inleresting
e will afford the more inguiring con-
structor an opportunity to stwdy a very
noevel eirenit action. —lnrrox.

:/THRESHOLD" ANTENNA VOLTAGE

'Fig._l shows the cssential cirenit details
pertaining to the control systen. The dirveet
component of the rectified voltage, tree of
audio-frequeney variations, is applied to the
grids of the first three tubes. If the radio-
frequency-rectifier voltage conld execed o
vithie of about ten volts, this antomatic grid
bias would therehy ent off the signal through
the radio-frequency anmplifier; so the reeli-
fier voltage cannot exceed this vahre,

RESULTS OBTAINED

Fig. 2 shows graphically the performance
of the radio-frequency amplificr with and
without the automatic control, With the
system deseribed, the rectifier voltage and
audio-frequency  voltages are nearly inde-
pendent of the antenna voltage, when the
latter exceeds the threshold value,  The
curves 1, 2 and 3 show the performance of
the system when the automatic grid bins
is applicd to one, two, or three tubes, re-
spectively, of the rvadio-frequeney amplifier.

The degree to which the signal can be cut
off in one tube is limited by two factors.
First, any error in neutralizing the grid-
plate capacity permits signal eurrent to pass

RECTIFIER

Fig, 1: This schemalic TUNED NEUTRALIZED R.E AMPLIFIER AND FILTERS A.F AMPLIFIER
diggram shows the A — — A ~7 A \
fundamental eirewit er- VOLUME
rangement of the au- 000Imf.  imeg. oimf, /CONTROL
tomatie volume con- TO = L —T0
trol.  Ounly the first REST H /| REST
RE. stage appcars OF > OF
grrc, Imlf in the others R.F ) SEE N AF .

-ntegohm  resistors P ™~ |n 2 4
would be connected be- AM '_:_? 3 = AMRS
tween  their grid cir- > & R
cuits also and the rec- _L ( (L LR 1
tifier ontput. This cir- - S 3 -3 > —C,
euit is still in the ex- L ;ﬁ'
perimental  stage, aud 1t i
has n_or, rrgrhed e i ?E His,
mercia asis; other 4 o .
circuit coustants, there- . B+90.V. 1 mf.

fore. arc not available

"‘d at the present time.

g «WITHOUT CONTROL

o

> "CUT-OFF * RECTIFIER VOLTAGE

b ¥ __

W 1 Fig. 2: These curves show

'R : I______————"_-_— the performance of the

- i R.F. " amplificr with and

Q ) I —— without the antomatic vol-

Y 1 ume control. It will be

A p : i1 icc" tlu}t! I:;uttl; three ,!r;{}es
crrve regulation

w ] WITH AUTOMATIC CONTROL s muci wmore. siform

(.f G than swith twe tubes (crrve

5 ' IIY or with one titbe

1 - (enrve 1)

REANTENNA VOLTAGE

FIG, 2.

neutrodyne type, with UX-201A tubes, the
antenna circuit tuned by one dial and the
four coupling transformers tuned simultane-
ously by a second dial. The total amplifica-
tion is controlled by varying the negative
grid potential of the first three tubes. (2)
A two-element rectifier with simmple filter
cirenits to rejeet the radio-frequency cur-
rents and to segregate the direet and audio-

in the form of a voltage-attenuator con-
nected to the grid of the first audio-fre-
queney amplifier tube.  (4) A four-stage
andio-frequency amplifier and loud speaker.
The cntire set, except the last two audio-
frequency stages, is enclosed in 2 grounded
metal box divided into compartments, one
for each tube with its preceding coupling
circuit,
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through the tube, even when its mutunal con-
cuetance is zero, Seeonclly, the sharp bend
in the plate-carrent-grid-voltage curve
causes distortion of @ strong signal on the
grid, when the mutual conductance is re-
duced too far by the grid bias. In view of
such limitations, it is undesirable to reduce
the amplification ratio per stage below about
1/10 of its normal value. When controlling
several tubes, these limitations become nn-
important. The last radio-frequency stage
is not controlled because it must supply as
high as ten volts to the rectificr.

DISTORTION AVOIDED

The properties of the two-cleiment rectifier
contribute largely to the simplicity of the
control syvstem.  L'ig. 3 shows the ncarly
linear proportionality between alternating
and rectified voltages in this form of reeti-
fier, as eontrasted with the irregular per-
formance of the three-element detector. The
signal modulation is rectificd without dis-
tortion. Also the average rectified voltage
is equal to the carrier voltage reetificd;

(Continved on page 1156)
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A Really Portable Radio Set

An Efficient Little One-Tube Receiver, Which Weighs Less Than Four il ? { P
Pounds and Can Be Slipped Into an Automobile Side Pocket, L

Is Easily Made of Old Parts

By J. B. Armstrong

0ST of the so-called “portable™

radio veecivers which the writer

hias seen are portable in about

the same sense that a  steamer
trunk is; that is, vou can put a handle on
the latter and drag it around with you.
It is casy enough to compress the paris of
a four- or five-tube set, or even those of a
superheterodyne, into a box about the size
of a lady's overnight bag; but, after vou've
installed half a dozen dry cells and at least
two “B” battery blocks and attempted to
carry the outfit a few blocks, you will lose
your enthusiasm for portable radio and drop
into the nearcst drug store for a bottle of
muscle liniment,

The writer has designed a portable radio
receiver which is really portable in that it
can bhe earried in one hand and will not
cause drooping of the shoulders, Tt weighs
less than four pounds. complete with bat-
teries; so a description of it will undoubt-
edly be of interest at this time of the year,
with Spring not so far away, and the call
of the open faintly aundible in the distince.
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‘I'he metal case for this receiver measures
7x 4y, x 3 3716 inches and is made of aiu-
minum 1/16-inch thick. The long sides are
flanged over and screwed to the ends, and
the bottom is attached with angles,

DISPOSAL OF BATTERIES

Referring to the sketches of the set, A
and B are the “A” and “B” bhatteries, which
are usced to operate a UX-199 tube fitted
into the UX socket shown at . The “A”
battery consists of two of the larger unit
cells used for flashlights; these are con-
nected in series and held in a special com-
partment composed of two bakelite end
pieces separated by two sides of aluminum.
This compartment is fastened to the case
by machine serews going into one bakelite
endpicce, as shown in the sketch at point
X, top view. The lower cell goes into the
compartinent with the “4” terminal towards
the side of the box to which the compart-
ment is fastened. The upper cell goes in
with the “4-” terminal facing the other way.
This arrangement is used in order to allow

-,

“DIAL
WINDOW

-TOP
_VIEW' i

P ....:--.-n -] - EJ_I_:_#‘._u g
1

The two clips marked R (side view) make contact with the binding posts on the “B”

battery block. The 199 tube fits in the socket D, occupying the corner formed by the

tening coil O and the “B" battery B. The other symbols in these drawings correspond
with those in the illustration and diagram on the opposite page.
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It is evident from
this illustration
that the portable
radio sct desceribed
in the accompany-
ing article is really
portable. The
whole instrument
weighs  less  than
four pounds and
can be ecasily car-
ried coith one hand.

the cclls to be connected in series with a
strip of bronze serewed to the bakelite end
picce on the side of the box. Thesce balke-
lite end picees should have a groove running
from top to hottom, to leave room for the
Drass ferrule of the terminal to slide into
the compartiuent. The scries hronze strip
is screwed into the groove in the bakelite
on the hox side; this is done in order to
allow the “4” and “—" terminals of the
battery compartinent to come out conveni-
ently for wiring, The bronze connector is
bent outwards from the bakelite to make
contact with the lower cell's “4-” terminal
and the upper cell’s “—" case. ‘I'wo separate
clips are serewed to the other bhakelite strip
of the compartment to form the “4” and
“—" terminals of the battery compartment.

The “B” battery consists of a single 221/-
volt block of the smallest size. It goes into
the box upside down and connects with
bronze clips screwed to a block of wood M,
fastened to the bottom of the hox with wood
serews. If these clips R, are bent, U-
shaped, the lower side of the U can be uscd
ag a lug to which is soldered a connection
as shown in the sketch, side view, The
wooden block is made to fit close hetween
the “I3” hattery terminals so that, beeause
of the difference in spacing of the terminals
from the edge of the battery, it can be con-
nected in only one way; insuring correct
polarity.

PLACEMENT OF DARTS

The grid condenser, of .00023-mt. capacity,
is shown at G; it is screwed to the side of
the box before the bottom of the box is
attached.

A .001-mf. fixed condenser F is screwed
to the bottom of the box and used as a
radio-frequeney by-pass condenscr.,

The variable condenser, C, is of .00035-
mf. capacity; any condenser of this size may
be used providing its spread will not execed
the depth of the hex when it is rotated.
The condenser is sccured by small brass
angles, four in number, which are fastened
to it by using longer assembly screws. The
frame and rotary plates are thus connected
to the box and so to ground and “A4" and
“B—". The condenser is controlled by the
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knuried disc H of l/IG-inch aluminum,
which projeets through a slot in the lid of
the box. ‘To allow it to projeet only through
the lid, the center line of the shaft of the
condenser st be above the half-way line
of the box by an wnount equal to the dis-
tance the dise projects. No clearance need
be allowed, between the frame of the con-
denser and the “A” battery compartiment,
if the condenser is fitted with countersunk
assembly serews and the bearing parts are
sawed off flush with the frame as shown.
A paper dial can be borrowed from some
old vernier dial and cemented to the alu-
minmn dise with houschold ccment or col-
lodion.  The figures on the dial ave read
through a window in the side of the box,
imder the handle,

A Ailaiment switeh 1., which is mounted
on a hrass plate, consists of a hrass sliding
member with a eross bar which slips be-
neath two small spring-bronze  sivips, one
of which is grommded to the supporting
plate. The other strip is serewed to a piece
of hakelite and so insnlated from the hase.
The sliding member slides through two brass
bridges milled to fit and is bent over at
right angles on the top to provide a grip,
The switel is “on™ when pulled out, and
can he made flushh when “off3”  although
this necessitates opening the box to turn the
tube on, This filament switeh is the only
control used on the fube filmuent; as the two
unit cells give the proper voltage without
the nse of a vheostat, and should be dis-
carded when the tube will no longer func-
fion,  This will be usnally after approxi-
nmately one hundred honrs of service,

TIIE CIRCUIT

Now we eome to the tuner; this consists
of three coils, nsed in the conventional re-
generalive eivenils as primary 12, secondary
O, and tickler 1. The secondary, O, was
wound first, nsing as a forn, a cardboard
tube such as comes aronnd the large unit
flashlight eells; it consists of o two-laver
banked winding of No, 28 enameled eotton-
covered wire, 114 inches long, and held in
place by celluloid cement. No taps were
brought out, as the tuner was found to
cover the broadeast band nicely, with the
A00035-mf. condenser.,

(fditor's Note: Ovdinarvily it is against
the poliey of Ramo Nrws to publish hook-
nps or descriptions of plain regenerative
receivers, beeause of their obnoxious prop-
erty of cansing interference in neighborving
sets.  This portable veeeciver is oxcepted
from the ban, as it is untikely to be used in
crowded districts.)

The  primavy, which is wound  directly
ovey the secondary on the filament end,
which is nearest the tickler coil, consists of
three turns of No. 22 D,C.C. and is untuned.

The fickler eoil consists of & winding
7/16-ineh long, of No, 28 S.C.C. wire in two
layers  (not hanked, simply one over and
then back on the first laver} on a bakelite
tube  Z4-inch in diameter.  Two  pig-tails
covered with soft sleeving are brought out
from the coil of stranded wire. To rvotate
the tickler, the dise N, of 1/16-inch alu-
mimnn, is used with a tight-jointed brass
angle support Q, which is clamped at K to
the dise shaft and sevewed to a bakelite
end picee cemented into the coil form, The
control dise has hearings in a U-shaped
brass strip fastened to the bottom of the
box.  ‘The shatt has a shoulder turned on
cach end, to keep it from sliding out of
the hearings: and the bearing strip itself is
split and spriung to take up all play.

Four binding posts are mounted on the

condenser end of the box and insulated with
fiber bushings and washers, with the ex-
ception of the ground post, which is mounted
right on the aluminum case without insula-
tion. Two of these posts are conneeted to
aerial and ground respecetively, the other
two being phone connections in the plate
circuit of the tube. This brings one pest
at 2214, volts above ground with the tnbe
filament also grounded; so that the tube

S N\

AERIAL

GROUND

e L
™\ 7/

The camplete wiring diagram of the portable

recciver,  The cvtra phone cofl prevents dam-

age to the tube filamcut, in case of uan acei-
dental shortecirenit,

would be hurned ont in case the post should
be accidentally connected to the box, as
when inserting the phone tips, ete. To get

.E. :
$
&
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around this difficulty, there should be
mounted within the set (under the variable
condenser) an old headphone coil, of ap-
proximately 500 ohms resistance, which
should be conneeted in series with the “B4-”
battery ecirveuit.  This will limit the short-
cirenited eurrent to a harmless value, vet
not impair the operation of the set.

ACCESSORIES

A lhandle, such as that supplied for a
hand bag or small suit-case, was procured
from a leather-goods store and fastened to
the hox with small metal clips, as showng
the set complete with batteries weighs 3
pounds 914 ounces, It is completely shiclded
and may be handled while tuning in sta-
tions  without the slightest body-capacity
cffeet, It has brought in broadeasting over
distances of 1500 miles on a good antenna
during the summer nonths, A single-turn
loop 2¢ inches in diameter works excellently
with this little veeeiver; it is  cennected
across the primary coil as with a regulay
antenna. Station WGY has heen  heard
very clearly with this type of anterna mud
receiver over a distance of twenty-five miles;
at a distance of six miles, it comes in Joudly
cnough on an outdeor aerial to Tre heard
across the room on a loud speaker without
amplifiers.  Carrving the set with one hand
and using a loop consisting of three feet
of wire laid across the shoulders and hang-
ing vertically, one nwy hear broadeasting
from WGY wlile walking about—if insanc
cnough about radio to try it.  (Yes, the
writer has tried it.)

A view of the portable set with the cover opened. H and N are the dials which con-

trol the tuning condenxer C and tickler coil J, respectively.

F, by-pass condenser; A,

filament balleries; L, filemeunt switch; O, secondary coil; D, tube socket.
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What Constitutes Tone

Quality?

Part II of an Article in Which is Considered Sound Reproduction
and its Relation to the Reception of Radio Broadcast Signals

this article, whichh appeared in March

Ranto NEws, that a radio sct may be re-
garded as perfect only when the sound re-
produced at the lowd speaker is faithfully
like that originally produced hefore the mi-
crophone.  This involves the problem of in-
suring that every fundamental tone and
every overtone sounded before the micro-
phene may be reproduced at the lond
speaker, with emphasis unchanged and with-
out the intrusion of any other sound what-
ever.

While it is no donbt true that the rela-
tive emphasis of the various partial tones
must be preserved in the ideal transmitting
system, it is alse possible, however, that a
transmitting system may fall somewhat short
of this ideal without ohjectionable resnlts.
Certain types of extraneous sounds must ap-
parently be always present in any sound-
reproducing system—as needle noises in the
phonograpl, line noises on the telephone,
static and other backgronnd noises on the
vadio.  Still, it is obvious that, in amplify-
ing racdio sprech and music above the gen-
cral noise level, the idea will be to amplify
all the partial tones to the same degrec.
Certainly no radio set designed up to this
time may be regarded as perfect in this
respecet.

S0 many factors are involved, and so
many difficulties are encountered, that it is
nothing short of miraculons that radio
speech and music are so deceptively like the
originals.  Very fortunate it is that so few
of us have cars so delicately atinned to
sounds that we ave able to find any fanlt
at all.

IT was pointed ont in the first part of

Two types of modern loud speakers.
approvimately nine feet long. with an opening 18 x 24 inches. The cone-type speaker at
the right is 2t inches in dicineter and hos five puints of suspension.

By Robert Neil Auble

“cHARACTERISTICS
It has been shown by various investigators
that no reproducing instrunent yet devised
is capable of amplifying with equal cfficiency
all the possiblc frequencies within the range
of hearing. The amplification curves of even
the best horns, for example, show very great

137 ft--nn---
n%ifL-----

8 Ysfi--

d serics of resonance (fx'pc.c of the above gen

cral  dimensions wonld yeproduce tones  for

wohich they twere especially designed, bt no
others, with full efficiency.

irregularitics, Horns usually amplify the
upper ranges of frequencies morve or Jless
satisfactorily, but give only selective ampli-
fication to the lower frequencies. Cones
amplify the lower frequencies mwore cffi-
ciently, but fail usually to handle the upper
tones so well.

To simplify the discussion of quality, it is
desirable to remember that the transmitting
unit is essentially a device to convert the
energy of sounds produced before the mi-
crophone into electrical energy; and that it
is with electrical energy with which we are
conrcerned until the coil windings of the loud

e
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The exponential horn at the left has a chamber
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speaker are reached. Obviously, there is
possibility of change of quality—*“distor-
tion”—at c¢very point: any imperfection in
the mierophone, any fault in the amplifying
and nodulating systems at the broadcast
station, any atmospheric disturbances be-
tween the transmitting aerial and the re-
ceiving aerial, any faults in the tuning cir-
cuit, the detector circuit, or in the audio-
frequency amplifier of the receiver—all of
these will modify the wave form of the elec-
trical energy delivered to the loud speaker
and introduce changes in the sound waves
into which the electrical cnergy is converted
by the loud-speaker unit.

We do not intend to go into any extended
discussion of the electrical factors emumner-
ated above, since the whole secience of
radio design is involved. It will be suf-
ficicnt here to state that almost any well-
designed radio set now on the market, if
properly handled, will deliver to the loud
speaker electrical energy whose wave form
is practically identical with that which left
the antenna of the broadeasting station,

DISTORTION IN TIIE SPEAKER

Loud-speaker design has not, however,
kept pace with the design of other radio
units. As was mentioned above, most of
the horn-type speakers amplify the higher
partials well enough, but do not handle the
low notes cfficiently. And without the sup-
port of the strong bass notes, the principal
charm of musie is lost. The writer has fre-
quently heard through radio reccivers or-
chestral arvangements which seemed pitched
a full octave higher than the nmsical score
indicates. The horn was failing to deliver
any of the fundamental notes, leaving the
listener to depend entirely upon the over-
tones.  Such loud speakers are especially
cruel to the voices of male speakers, whose
voices are robbed of the sonorous tones of
the lower register which give them their
character and identity,

On the other hand, the cone and drum
types of loud speakers so emphasize the
lower tones that speech and mnsic acgnive
a disagrecable rumbling character, resem-
bling the sound of thumping on an empty
barrel.

A horn is essentially a resonance cham-
ber which amplifies the sound of the loud-
speaker diaphragm, hy virtue of the fact
that the air colmun confined within the horn
is forced into vibration in unison with the
diaphragm. If the horn were cylindrical in
shape, it would respond only to sounds
whose wavelengths are twice the length of
the tube, or to sounds whose wavelengths
are such that the tube is exactly ane-third,
one-fourth, one-fifth of themy, and so on.
For example, if the tube is approximately
27 inches long it will respond to middle C
(236 vilmations per second), to C’ (=512),
to G' (=7068), etc. The intermediate tones
are not amplified. Since a cylindrical reso-
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nanee tube responds only to selected sounds,
to reproduce the whole range of audible
sounds  with evlindrical resonators would
require a series of resenance pipes like a
concert pipe organ.  Such a “loud speaker”
would, of course, be out of the question in
the average residence. A sketeh diagraim of
a possible Joud speaker of this type is given
in Fig. 8.

Such a loud-speaking unit as represented
would efliciently  amplify only the tones

A eross-sectional victo of e _sound-amplifying

Dr, . L. Foley, of {udiana
University.

horn designed by
which are harnonies (even multiples) of the
niajor seale (without the “semitones™) be-
ginning with C = 32 vibrations per second.
This would include most of the notes ordi-
narily used in music, but even so, would not
be completely satisfactory, unless the in-
struments at the broadeast studio were
tuned to physical piteh and unless the tem-
perature in the studio were the same as in
the room containing the speaker.  Under
such conditions the deviee would be highly
cfiicient.

THE “EXPONENTIAL” HHORN

Fortunately, however, the efieet of a mul-
tiple series of resonance pipes may be se-
cured hy gradually inereasing the diameter
of the tube from its mouth ontward toward
the bell.  If such a horn is used the sound
waves are internally vefleeted so that the
tube hecomes less and less sclective; e, it
becomes vesonant for an incereasingly large
muuber of tones, the fundamental tone, hhow-
ever, remaining the same ay that of an open
evlindrical tube of the same Jength, A sim-
ple steaight “conoidal™ horn having a loga-
sil'mic rate of inerease in its dinmeter from
vertex to betl, will respond to practically alt
the adible frequencies; provided its length
is of the ovder of twenty-five o thirty feet.

A Tiorn of such length would be unwieldy,
and despite its superiority over every other
type of amplifying horn, must give way to
less cmbersone, thongh less perfeet horns
in the average home,

If a horn, such as deseribed above, be
curved more or less abruptly the number of
internal refleetions s inereased, making it
possible to reduce the length without di-
minishing the nmnber of frequencies to
which it will respond,  There is, however, a
considerable loss of energy at such points of
enrvalure, unless the amount of cnrvatnre
at cachh point be exaet, The superiority of
certain horns now on the market is prin-
cipatlly dne to a better caleulation of the
curvatures,

But no matter how perfectly the curva-
tures ave calenlated, there is a lower limit
to which the length of a horn, measured
along its axis, may he redueed, So many
horns, answering the demand for reduction

of size to the dimensions of the cabinets
in which they are to be placed, cannot re-
spond to the lower notes adequately. Music
heard through such lhorns lacks depth amd
character. The melady and harmony may
be ever so brilliant but, without the back-
ground of the bass notes, the final product
seemns shaltow and uninteresting.  The basses
are like the background of mountain and
forest, over which the strings and wood-
windls play with all the gorgeousness of a
beautiful sunset.

ACTION OF THE COXNE

The cone type of loud speaker depends
upon another principle of sound amplifica-
tion. The loudness of a sound, at a given
distance from its source, may be inereased
by increasing the amplitude of the vibration
(increasing the aetuating forces), or hy in-
creasing the arca of the vibrating object.
The cone accomplishes its purpose by substi-
tuting its larger surfaee for the small dia-
phragm, which is the source of sounds in
the horn type of spealker.

Such a large vibrating surface disturbs a
much larger volwme of air than is possible
with the diaphragm, so that the amount of
enevgy reaching the car is inereased with-
out the use of amplifyving horns. The ma-
terial of the cone must vibrate in numerous
irregular segiments if it is to amplify all the
clemients of the complex tones. The cone is
a modified Chladni plate, such as was de-
seribed in Part 1. As pointed out there, the
higher the frequency of the note sounded,
the smaller must he the vilwating sepment,
Sinee the factors of texture and clasticity
establish a limit to which the segments may
be vedueed, such a vibrating cone eannot
amplify sounds whose freguencies pass’ a
fixed upper limit, if it is at the same time
to amplify the bass notes, for which it is
espeetally suitable. The absence of the up-
per partials in sonnd reproduced by a cone
gives it the peculiar “cmpty-barrel” effeet,

It is now evident that it would be desir-
able 1o combine the advantages of the cone
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with those of the horn. The writer de-
scribed one possible scheme for accomplish-
ing this result (llame News, October,
1927), by means of an ordinary loud-speaker
unit, so arranged that the diaphragm actu-
ates the drive-rod of a cone on its lower
surface, while the upper surface is open to
the conventional horn.

A much better arrangement has been de-
signed by Dr. A, L. Foley, of Indiana Uni-
versity (Proceedings of The Indiana Acad-
emy of Science, 1926, p. 131). Dr, TFoley
constrnets a horn of massive elastic mate-
rial, so eurved and with such a rate of in-
crease in its dimmeter that the best advan-
tages of the horn are retained.  Within the
horn, and forming one wall of the air pas-
sage, is placed a sounding board of thin
clastic material {see Fig. 9). The soundivg
board preserves the amplification vatio for
the lower notes, while the hovn anmplities the
upper notes, as explained above, D Foley
describes the action of his horn, as follows:

“The cross-seetional arca of the passage
P being relatively small, the sound waves
(compressions and rarvefactions of the en-
closed air) tend strongly to produce vibra-
tions of the walls of the passage. The two
side walls W and the lower wall L are mas-
sive and stiff. The upper wall, calted the
vibrator, V, is of thin elastic material and
is of such a shape that it can readily vi-
brate in unison with the sound waves pass-
ing underncath.  The vibration of v sets up
waves which pass across the horn (Lrans-
verse to the horn’s axis). where they arve
again transversely reflected by the top T
to the vibrator board. Several such veflee-
tions may take place hefore the waves finally
emerge at B, This multiple refleetion again
greatly increases the effective Jength of the
horn and increases the frequency range of
resonance.

“Note that the wider end of the vibrator
is at the rear end of U and that it naturally

vibrates at a lower rate than the narrow

(Conlinued on page 1179)

A {/l’_f}anli_c exponential horn made in 1922 for the purpose of studying sound waves in
this type of horn. It is eapable of amplifying the lowest audible tones.
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Controlling Volume in Your Receiver

I method by which volume is to be
controlled in a radio receiver de-
serves a considerable amount of at-
tention. When listening to a local
station it will be usually found necessary to
utilize this control on the receiver to reduce
the signal somewhat, so that the reproduced
program will not be too loud. Therefore,
the method used should be one which will
regulate the volume without affecting the
performance of the recciver in any way,

We may define the ideal volume control
as one which will control the volume output
of a receiver without affecting in any man-
ner the receiver’s selectivity or fidelity of
reproduction.  Few of the methods usually
adopted measure up to this standard; but
there are several which are quite satisfac-
tory., In the following paragraphs we will
indicate the charactcristics of the various
types; so that the rcader will be able to de-
termine, by examining his recciver, whether
that employed is really the most satisfactory
onc.

To make our discussion systematic, we
will begin by dividing volume controls into
two broad classcs, according to their posi-
tions in the circuit. The first group will in-
clude all the methods wherehy the volume is
controlled by some device in the radio-
frequeney cirenit. The second group in-
clhudes all controls that function in the
audio-frequency cireuits.

METHODS IN TIE R.F.

In Fig. 1 is shown a conventional circuit
consisting of two stages of tuned-radio-
frequency amplification, followed by a non-
regenerative detector.  In this single cireuit
we have indicated five velume controls, as
follows:

(A) A variable resistor across the pri-
mary coil (I’) of the antenna coupler.,
-

(B) A variable resistor in serics with a
tuned circuit.

By John B. Brennan Jr.

(C) The filament rheostat.

(D) A variable resistor in series with the
“B4-" lead to the R.F. tubes.

(1) A variable resistor across a tunecd
circuit.

Mcthod A, utilizing a variable resistor of
about 200,000 oluns connected across the an-
tenna coil, is generally quite satisfuctory.

L
' '

_~———R. F. TRANSFORMERS

An Explanation of the Respective Merits of the Meihods of
Controlling Receiver Volume by Means of Variable Resistors 0

no coil pick-up, or unless the receiver is be-
ing operated at a point sufficiently distant
from the nearest broadeast transmitter so
that there is negligible pick-up by the coils.

You can determine whether this cffect will
he bothcrsome by disconnecting aerial and
ground and tuning the set to receive the sta-
tion whose signals are normally the loudest.

—

g

IPRG

(||||

+ A - "=

"B+4s vV

"gh a0y, FIG 1

Five different methods of controlling the volume are indicated by letters in this
diagram of an R.F, amplifier und non-regenerative detector.

However, if the receiver is unshiclded and
is being operated close to one or more
broadeast stations, it is possible that the
coils themselves will pick up quite some en-
ergy; and therefore the output of the re-
ceiver will not be zero even when the volume
control is sct for zcro vesistance. This is a
distinet disadvantage, for the control is not
effective on those stations (powerful nearby
locals) where it is most essential. This type
of volume control is not recommended un-
less the recciver is shiclded so that there is

HED I O
z =
X ] ’
I S
_élz 2!3 4 I 5o
T A e FIG. 2

Three methods of volume control in a transformer-coupled audio-frequency
amplifier are shown at F, G and H.
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Under these conditions a good healthy sig-
nal indicates that there is coil pick-up, and
vohumne-control mcthod A should not be
used.

A resistor in series with one of the tuncd
circuits, as indicated at B in Fig. 1, is fre-
quently an cftective means of controlling
volume where the sclectivity problem is not
severc. When resistance is introduced into
,a tuned circuit the selectivity of the circuit
is seriously reduced, and it is possible that
interference will be experienced between
stations operating on adjacent channels.

£ @ 3>

REGULATING “A” axnp “B” voLTAGES

A rheostat controlling the R.F. tube fila-
ments (C, Fig. 1) is frequently used as a
volume control and really proves very satis-
factory, except, of counrse, with A.C.-fila-
ment tubes. As the filamment currvent is re-
duced, the emission from the filaient is de-
crcased and the resultant increase in the
plate impedance of the tube canses the
amplification to decreasc; the signal finally
reaching the detector is thereby reduced. It
is a good idea, when such a contvol is used,
to place a fixed filament resistor R (Fig. 1)
in scries with the volume-control rhcostat.
This resistor protects the tubes from an
overload of filament voltage for then, even
with the vhcostat resistance all out, the fila-
ment voltage is limited to the correet value
for the tube,

Since this control functions by limiting
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TABLE OF RECOMMENDED RESISTANCE VALUES FOR VOLUME CONTROLS
Average Valie in

See Fig Dosition of Resistor Ohms (Maximum) Characteristics . .
aa) Across antenna coil. e oo, . Very good, except for an unshiclded receivet in a
congested broadeast area.

(1 B) In tuned R, I, circuit. o, covveieinnnen 400 Decreases selectivity,

[(R )] Filament rheostat. ..........c.000. 1 Very good. .

(1 D) In series with R, I, B4 lead. ... 200,000 Satisfactory with most types of receiver.

(1 E) Across tuned R, F. circuit. ... 200.000 Decreases sclectivity.

(2 F) Across A. F. T. primary....ooovvnvrnns 100,000 .

(2G) Across A, F, T. sccondary..o.ooovniinnn 500,000 These methods are generally less sgtlsfactgry. as
3 A)  *Potentiometer=grid leak. ... ooiiiiis 500,000 they permit the detector and A. F. amplifier to
3RB) *Variablegridleak..........cooiviiii 1,000,000 be overloaded by strong signals, with consequent
2 M) Across loud speaker... ..o iioiii L 25, distortion.

*In rcsistallcc-capaCit}‘-coupl!:(l.ll.-.\.. . amplifier.
the enrission cuvrent, thereby increasing the
plate impedanee of the tube, it follaws that
it must produce some distortion. By experi-
ence, however, we know that the distortion
ereated is not generally noticeable and the
method cin therefore be considered a good
oane,

At D in Fig. 1 we have indicated another
volume control arrangement which functions
Iy lowering the mmplification in the R.F.
amplifier through a reduction of the plate
voltage. When this type of control is wuscd,
a hy-pass condenser (BP) should always be
comneeted from the “\A —" to that side of
the variable resistor or leading to the pri-
mavy of the R transformer.  The con-
denser should have a value of .005-mf. or
niore.

Method 15, atilizing a variable rvesistor
across a tuned cirvenit, falls into the same
class as method B. A resistance of given
value across a luned cirenit is equivalent to
a smaller resistance connected dn series with
the tuned cirenit, Mcthods B and 18 there-
fore tall heir to the same objections and
neither of them can be considered a really
satisfactory method of volume control. This
completes vur story on volume controls
functioning in the R.F. portion of a re-
cciver.  The various controls listed are
grouped in the table; vou will find listed
there the muajor facts concerning  each
method,

Depends on number and types of tubes,

IN A.F. CIRCUITS

We now come to the method of controlling
the volume by meuns of soe adjustient in
the andio amplifier of a recciver. First, let

sistance across the secondary of a tra
former being equivalent to a lower resis.
ance across the primary. The method used
is optional, the major difference being that
a variable resistor across the primary for
volnme control should have a maximum
value of about 100,000 ohms, and a resistor
across the secondary should have a value of
abont 500,000 okius. Method II is not satis-
factory, except in special cases; as, for ex-
ample, when the receiver is located some
distanee from the loud speaker,

Volmme control in a resistance- or im-
pedance-coupled amplificr can casily be ae-
complished by using a high-resistance po-
tentiometer (Fig. 3, A) or by simply using
a variable high resistor for the grid leak

[
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Twwo waps of controlling the output volume of « resistance-coupled wmplifier.
A—potentiometer-type grid leck ; B—astraight variable grid ledks.

us consider a two-stage, transformer-conpled
amplifier (sec Fig. 2). Here we have indi-
ated three controls, ¥, G and 1I.  Methods
I and G are really similar; a very high re-

(Fig. 3, B). The method indicated at A is

somewhat preferable if a high-resistance po-

tentiometer with a resistance value from
{(Continued on page 1158)

How Powerful a Tube Does Your Set Need?

S exceedingly high plate voltage necessary
I for high quality in radio reproduction?
Many sct owners, noticing the numerous
constructional articles  dealing with  “8”
power devices having an output of 500 or
more volts, and designed for use with power
tubes of the 210 type, are perhaps inclined
to believe that real quality can only be ob-
tained through the use of these voltages
andt tubes.

This, however, is not always the case. A
moedevately powered amplifier, using tubes
of the 112 or 171 type with plates supplicd
fron a 150- or 180-volt source, can, in most
circumstanees, give results that will satisty
the most ceritical. The main advantage
to be expected through the use of higher
power is a gain in volume and the incereased
realism that comes in having, let us say, the
volume of an orchestra, as it comes from
the speaker, equal or exceeds that of the
orchestra itself. Ilowever, it is obvions that
the average set owner is not desirons of
having a twenty- or sixty-picee orchestra
going full tilt in his or her living room. In
a small room—and many rooms are small
nowadays—this would be unpleasant, even
painful, Therefore, an amplifier capable of
giving this volume could seldom be used.

USE OF SMALLER TUBES

Now in a case like this, where quality,
rather than guality plus tremendous volume,
is the primary consideration, there is noth-
ing to be gained by the use of very high
power. To be enjoyable, the device of
very high voltage would of necessity have to
be operated at a point considerably under
maxinnm output. If a proper means of
controlling this volume .were uscd, the
quality would not suffer; but it would not
be hetter than the maxinum output of an
amplilier more in accordance with the tastes
of the average set owner and the acoustical
apacity of his home.

Of course, there is no denying the fact
that power and fidelity in reproduction are,
up to certain points, closely associated. 'I'he
set owner should remember, however, that
a moderately-powered amplifier pnts every
bit as much energy into the loud speaker as
a verv-high-voltage device operated at a
fraction of its volume. In the latter case,
the energy, as expressed in the .A.C. varia-
tions of the plate current, remains in re-
serve, or is dissipated by means of the
volmmne control. When control is attempted
by neans of reducing the filament voltage,
ov through slightly detuning the set, the ve-
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sults, particularly in the case of the high-
voltage amplifier, are far from satistactory.
In the case of sharply-tuned reecivers, seri-
ous distortion results from the suppression
of the side bands when the set is detuned;
while extraneous noises, static, line disturb-
ances, cte., are amplified out of all propor-
tion to the signal.

VOLUME OF QUALITY

In the last analysis, guality in the re-
produced signal is not so much a matter of
volume as of freedom from overlvading.
Were it purely a matter of wamplification,
tubes of the 201A type, or the “high mu”
tubes, would be far superior to thosce of
the 191 and 210 types. The superiority of
the power tube lies, not in its ability to
amplify, but in its ability to handle great
volume without overloading.

When, for example, a tube of the 201\
type is used in the last stage of an ampli-
fier with, let us say, 90 volts on the plate,
the sounds issuing from the loud speaker
are apt to be thin and with the tenes in the
lower end of the musical scale mwissing.
Now, as we increase the plate voltage, the
quality of rcproduction improves until a

(Continued on page 1161)
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The Action of “B’’ Socket-

Power Devices

An Explanation and Discussion of the Necessary Components
of Such Apparatus, and the Types of Each Most Desirable

I' an investigation were made, of the

various steps which have been taken

in the progress and development of

radio receiving sets, an interesting story
would unfold itself. Jven our now-com-
monplace “B” battery has behind it some
interesting history which, to the majority of
broadcast listeners, is unknown.

Toward the end of the crystal-detector
era, when attention was turning to the de
Tforest Lulb and the audiotron, there was no
such unit as a 2214- or a 45-volt “B” bat-
tery. A set-builder who was so bold as to
employ one of these new-fangled tubes re-
lied chicfly on a bank of 414-volt flashlight
cells for his plate supply. Today we have
quite efticient heavy-duty “IB” batteries; but
still the quest goes on for something in the
line of “I” power-supply devices with which
to obtain “B” potential for the tubes in a
radio receiver, via the light socket.

The last few vears have seen great strides
of progress in the “B” socket-power field.
In fact, the advance has been so rapid as to
leave the majority of listeners-in without an
understanding of the principles embodied in
these devicesy with the result that unseru-
pulous manufacturers and dealers have un-
loaded on an unsuspecting public a great
deal of worthless and uscless junk labeled
as “B” power-supply apparatus. It is the
aim of this article to acquaint the readers
of Ramo News with a simple, non-technical
explanation of the function of the cornponent
parts of a representative “B” power-supply
device.

THE HOUSE CURRENT

If our houses were powered with direct
current, of say, 180 or 220 volts, there would
prabably be no need for any more compli-
cated device than a smoothing or filter de-
vice and a voltage divider; so that various
lower values of voltage might he obtained in
addition to the voltage value of the house
supply.  (An assembly of similar nature
was deseribed in Rapto News for January,
1927). Ilowever, in only a few sections of
the country is direct current available, and

By Herndon Green

then it is usually not of sufficient voltage
to be useful as a “B3”-battery substitute
Alternating current is decidedly cheaper to
distribute than direct; but with alternating
current we encounter a number of condi-
tions which malke its ultimate use for power-
ing a receiver somewhat complicated.

The voltage that is supplied to the plates
of radio vacuum tubes must be of a direct-
current nature, he steady in value, and free
of pulsations that produce hum. Alternat-

The action of a filter unit may Ue
likened to that of a system comprising
a pump, a tank and a discharge tap.
The tank stores up the peviodic charges
and discharges them in a steady stream.

ing current is usually considercd as steady
in vahie, not fluctuating appreciably; but it
is not of direct-current naturc and it does
produce considerable huin. Thercfore, in
utilizing alternating current for a “B" sub-
stitute, a nunber of electrical changes must
take place before it is satisfactory for use

In the first place, the line-voltage of a
house supply is usually too low for imme-
diate use. When a receiver cniploys a power
tube of the 171 variety, at least 180-volt
“B” potential is desirable and a 40.5-volt

———
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Fig. 1 shows the varions instruments for preparing the needed

D.C. for the plates of tubes. Beneath, in Fig. 2, the changing

FiG.2A

of the waves is shown, dingrammatically. Fig. 24 illustrates

half-wave rectification.
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“C” battery is employed. To obtain both the
“B” and “C” voltages from a “B” power-
supply device is not difficult; yet immedi-
ately we sce that at the output of the de-
vice at least 220 volts are required. Since
this is just double the value of the line or
house voltage, a transformer unit is ewm-
ployed to “step up” this linc voltage. Ln-
gincers can, by calculation, determine the
clectrical and physical dimensions of a
transformer that will step up the line volt-
age to a predetermined value. Now, one
step of progress has been made toward the
ultimate goal, that of changing the low-
value allernating-current to a higher value,
suitable for use as “B” supply. Yet, even
in its stepped-up state, the alternating cur-
rent is not immediately suitable for use. It
is necessary to change the A.C. to D.C,
this operation being accomplished by a “ree-
tifier” unit (see ¥ig. 1).

SMOOTHING OUT THE CURRENT

Rectifiers may roughly be divided into
three classcs: chemical, gaseous and ther-
mionic. While they operate somewhat dif-
ferently, they produce the same general re-
sults, and have the same purpose; that is,
they pass current in one direction only,
thereby changing an applied A.C. to_ a
pulsating D.C.  While rectifiers generally
take the form of one of the three types men-
tioned, it is possible that any of these three
may be of the “full-wave” or the “half-
wave” type of rectifier. In the half-wave
vectifier only half of the alternating-current
impulses is used, as illustrated in Fig. 2A.
In the full-wave type of rectifier tube, the
elcments are so arranged within the tube
as to utilize that half of the wave unem-
ploved in the half-wave type of tube; with
the result that the number of pulsations in
the resulting direct current is doubled; thus
making the joh of “filtering™ not so difficult,

Still, this pulsating direct current is not
ready for use. The pulsations would pro-
duce a disagrecable hum in the loud
speaker; so it is necessary to smooth them
out. ‘The unit used for this purpose is called
a “filter” and consists of large choke coils
and large fixed condensers. The choke coils
have the property of retarding the flow of
alternating or pulsating current, but quite
readily pass direct current; while the con-
densers act as a storage tank or rescrvoir,
so that the current may build up to a usable
value and not immmcdiately dissipate itself,
as would be the ease if these condensers
were not included in the circuit. The action
of the filter unit might very well be likened
to a tank, which receives at its top a series
of charges of water from a pump. The tank
stores up these periodic charges and then,
through an outlet at its bottom, discharges
the water in a strong, steady stream (sec
Fig. 3).

Three of the four nccessary steps have
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€3= 6 MF.
C4.C5= | MF,

In this schematic divgram we have indiceted the nse of a thermionic rectifier tube

for converling the :A.C. to puisating D.C.

now heen deseribed. That s, the original
110-volt  alternating  current has been
stepped-up, it has been reetified or changed
to a pulsating dircet enrrent, and finally it
has  had  these pulsations  climinated  or
ironed out hy means of a filter system; leav-
ing only pure, non-pulsating divect current
ot the correct veltage valne,

DIVIDING

TIIE VOLTAGES

Now if only one value of “B” voltage
were required by a recciver, the job would
end here; bt the varvious {ubes in a re-
ceiver require different values. For in-
stunee, the radio-frequency amplifier tubes
may require 67 or 90 volts: the detector
may operate most satisfactorily at 45 or 67
volts; the first audio amplifier may take 90
volts and the final or power stage may ve-
quire 135 or 180 volts—depending  on
whether a 112 or o 171 type of tube is em-
ploved here. Therefore, it becomes neces-
sary to wtilize the maxinnnun output of the
B powerssupply deviee in erder to nake
possible the use of these intermediate values
of voltage, This is Dbest acemuplished by
means of o series of fixed or variable re-
sistors located in the civenit, diveetly across
the output terminals of the filter section.

It is one of the laws of eleetricity that,
if o resistanee R be pl.uul ACTOSS a4 souree
of voltage, K| as in Fig 4, any intermediate
vithue of voltage (198) can be obtained. This
will vary from zero to maxinnun velts, de-
pending upon the position ot the movable
codact arm Cj; it will be least when this
arm is bronght nearest to the negative sicde
of the ontput.  This “potentiometer” prin-
ciple is applied in  the “voltage-divider”
nnits employed in “B” power-supply deviees;
with the addition that, not alone one con-
lact arm, but as wany as there are inter-
mediate vollages regnived are used. Usually
the resistance does not consist of one unit
but of several individual units, as shown in
I'ig. 5.

TIIINGS TO SEE TO

T'o recapitulate: there ave a number of re-
quirements which the several units compris-
ing a “BY power-supply device must possess,
In the matter of the transformer, one should
be selected that is well made, mechanically,
and has suficient windings, not only for the
B3 supply, but also for the rectifier tube
(should the latter be of the filiment type).

W C-POWER STAGE

A.C.FILAMENT

SUPPLY TO
POWER TUBE
R} = 2000 OHMS
R2 = 5000 » F16.6
R3 = 5000 » -

2000
.05 MEGOHM
Appropriote eircitit constants are given.

and for the filunent of the power mnplificr
tube,

The rectifier tube should have a guaran-
teed life of 1,000 hours or move; it should
have the proper enrvent vating in millia-
peres to insvre its suitability for use with the
other apparatus cmployed.  Nowadays it is

MAXIMUM
«— INTERHEDIATE

FI16.4

FiG.8

These two diagrams illustrate how dif-
ferent voltagex ure obtained from the
mareiniim ot put of the reclifier,

possible to purchase rectifier tubes which
are centively  satisfactory  for use in *B”
power-supply devices and Juve enrrent rat-
ings ranging from 85 milliamperes to 300
and 100 milliamperess the Iatter type is suit-
able for *\™ or filkunent-current supply.

In the filter unit, coution must be exer-
cised in choosing the condensers and chokes

LI

R
_le3 _|ca _Es_ke c7
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whichh go to make up this very important
part of the complete device. The chokes
should have a suoficient current-carrying
rating, in excess of what will ultimately be
dvawn from the “B” devicee, so that at no
time is its earrving peak reached. When the
current rating of a choke is exceeded it rap-
idly deereases in indnctance value, and does
not theu measure up to the requircments ot
a satisfactory choke.

iIigh operating-voltage rating of the filter
condensers is essential to the suecessful op-
cration of a “B™ power-supply device. Here
awatin, as with every part of the deviee, re-
Liable appavatus should he emploved. A
rating of 600 volts, D.C,, for the condenser
nearest the reetifier part of the cirauit is not
too  great, and  lower operating-voltage
valies for this particnlar condenser should
he avoided.  The eondensers in the re-
mainder of the filter eircait way be of the
400-volt rating.

In the voltage divider, we ave prescoted
with the problem of seleeting  resistanee
units that are constructed in sneh @ manner
that they will not only carry the waximum
current under full load but also dissipate
the heat gencrated by the passage of the
enrrent through them. There are a man-
her

of types of resistor now obtainable,
which fall generally into two classes: (1)

the wire-wonnd type; and (2) the carbon-
compression type.

In summarizing, we find that all A
“B” power-supply devices enn be analyzed
as  follows: first, there is a transformer
which steps up the line voltage to a value
in excess of what will ultiniately be etn-
ploved at the output (this high starting
voltage is necessary hecanse of  voltage
“drops” in the rectifier and filter systems) :
secondly, there must be a reelifier, of cither
the half- or full-wave type, which converts
or changes the stepped-up alternating eur-
vent inta pulsating diveet curvent; thisdly,
there is a filter systemn which smooths out
the pulsations and acts as a storage tank
or reserveiry and fourth, there is a voltage-
divider systemr wherein the use of variable
or tapped resistors makes available interme-
diate values of output voltage, satisfactory
for application to the plate of the different
tubes in a radio receiver.

In Figs. 6 and 7 are shown representative
“B” power-supply cirenits, employing the
thermionic and gascous types of rectifiers.

L2

o

B+AF

" Rl% —o B+MA'
2

-+——o B+R.F,

<« B+DET.

R3

—o B-

R4

o LOUD-SPEAKER

L RS RETURN

AAAAAAIN 0 (=

A.CFILAMENT

SUPPLY TQ -
POWER TUBE
T = LINE TRANSFORMER I
LiL2> g%?ﬂ?fn%:é%??sc “S&1 < 2000 oms
FIE = .
C1C2-1MF BUFFER CONDEN dERg TUBE(FULL wAVE) R 5000 - Fi67
C3C4-2 R4= 2000 »
c5~ BMF R5 .05 MEGOHM
A gaseons tube, RT, is the rectifier used in this “B” sockel-poccer wnit. Approprinte

wrlues for all purts ure wiven.
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How to Pick An Audio Amplifier

An Elementary and Unbiased Discussion of the Resistance-
‘“’ ) Capacity, Impedance-Capacity and Transformer-Coupled Types

UDIO-FREQUENCY amplifiers fall
into three principal classes, viz.:
transformer-coupled, resistance-ca-
pacity-coupled and impedance-ca-

pacity-coupled, or combinutions or modifica-
tions of these three types. During the past
few years newspaper radio sections and
other radio periodicals have published much
propaganda in favor of and against cach
of the three systems; with the result that the
general public is greatly confused on all
matters concerning the subject. In this
article no attempt will be made to give a
definite solution to the riddle, “What is the
hest  type of andio
amplifier?”; but  the
writer will endeavor
to point out the de-
sirable and  undesir-
able characteristics of
cach arrangement.
This information
should aid the reader
in deciding the par-
ticular combination of
instruments which will 4B

hest  satisfy  his re-
quirements.
In the first place, it

should be  explained
that it is impossible
to say that one basic
audio-amplifier  circuit is better than an-
other, as every amplifier has limitations or
features which may be eonsidered objection-
able. On the other hand, with any one of
the three types deseribed in this article, it
is possible to obtain reproduction which is
practically perfect, provided the amplify-
ing units have been correctly designed by
an experienced engineer. It is, thercfore,
necessary for the set builder to sum up all
the facts hie can learn about each amplifier
and then decide which is the most desirable
for his purpose.

At first thought it may be difficutt for the
beginner to understand exactly where the
problem lies, if cach type of amplifier, when

By Fred H. Canfield

properly dusigned, is capable of providing
the same high quality of reproduction. It
should be explained that there are such
questions as first cost, cfficiency, case of
construction, ete.,, which should bLe con-
sidered. IFor an example, compare the re-
sistance-capacity-coupled amplifier with the
standard transformer-coupled amplifier. In
most cases the first cost of the former is
much less, but the efficiency per tube of
the latter is much greater. Therefore, it

may be scen that in this particular instance
it is necessary for the owner to decide which
is the more desirable feature.

But these
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g R ..,'u.l-._'|'|.|.:|: o gt
L4 50 il 1 £ b .

ac s L

Three different types of audio transformers are

showen in the above illusiration. The twe large

wuits arc of wmodern design and arc highly

cFicient, while the one in the ceuter is typical

of the old-type tnstruments, which were small
and {uferior.

are not the only questions which must be
taken into account.

DISTORTION NEVER ABSENT

Before continuing further with this dis-
cussion, the writer wishes to corrcet one
impression which seems to exist in the minds
of a large pumber of radio amateurs. The
statement has been published  frequently,
that resistance-capacity-coupled amplifiers
do not introduce distortion into speech or

music, This is contrarv to the fact. No
amplifier has yet been developed which is
entirely free from distortion, even though
the actual amount has been reduced to a
very low minimun in some instruments. In
the case of the resistance-capacity-coupled
amplifier the fact, that the resistor units are
impartial to the frequency of the currents
they amplify, is probably responsible for
the “distortionless” claiin, hut two other
possible causes of distortion remain, First,
the impedance of the coupling condensers
varies inversely with the frequency of the
current and as a result the low notes are
not amplified at full
volume; and second,
the tubc will intro-
duce distortion if it is
not operated with the
correct Dias applied
to the grid.  Also,
overloading any stage
of this amplifier will
cause distortion, just
as in any amplifiers
of other types.

Another false -
pression which the ad-
vocates of resistance
capacity-coupled am-
plifiers bhave triced to
establish is  that a
transformer-coupled awmplifier must cause
distortion. This is true in the striet mcaning
of the word, but the anthors of the statement
tried to create the understanding that the
distortion in such units is always excessive.
The fact is that, under ideal conditions, the
reproducetion would be so natural that any
further improvement could not be detected
by the human ear.

Now that a few facts about amplifiers
in general have been made clear the differ-
ent types of amplifiers may be eonsidered
scparately. In Fig. 1 there is shown the
schematie wiring diagram of a standard re-
sistance-capacity-coupled amplifier. The cir-
cuit shown cmploys threc stages, which is

The amplifier illustrated at the left is a standard, factory-built,

three-stage, resistance-capacity-coupled unit.

At the right is shown

www americanradiohistorvy com

a typical, home-mude, impedance-capacity-coupled amplificr.

Both

wunits are small in size and furnish very satisfactory veproduction.
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FIG.1
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A-B- A+ C- 3V C-40V B+ 180 V.
C+
Schematic wiring diagram of a typical resist@ice-capucity- :ouf’lcn' audm fn.'qm-ury am[’hfcr RP,
Nul: resistors; RG, grid resistors; C, coupling condensers; V1 and 172, “hi-mn” tubes; V3,
poseer tube; L1-01, output lilter.
the  nwuber  usually  required for loud- 240 tube, withi @ 250,000-ohm plate resistor,
speaker volnune, the plate potential should be 180 volts.
In circuit arvangement  the vesistance-  Under these conditions a grid bias of 3
capacity-coupled amplifier is very simple. volts is required.

The plate voltages for the fivst two ampli-
fier tubes (V1 and V2) and the detector

tube ave applied throngh three resistors
(k). The plate of one tube is eoupled
to the grid ot the tube in the next stage

by means of a condenser (C). which pre-
vents the plate potential from being applied
to the grid. The vesistors RGoin the grid
circuit of ecach tube complete the circuit
between the grid and filiment and make it
possible for the grid charges to leak to the
filament.

Although the eivenit of the resistanee-
capacity-coupled amplifier is not in the least
complicated, the seleetion of the proper sizes
of resistors and conpling condensers, and
the use of the proper kind of tubes, is
highly important. If the vavious pieces of
apparatus used in the amplifier are not
suited to the respective purposes for which
they are used, the amplifiention will be very
low or the reproduction will be very un-
satisfactory.

RESISTANCE YVALULES

In the (irst place it shonld be explained
that the amplification obtainable from this
type of amplifier depends entively upon the
amplifieation  factor {*n™) ot the tubes
eiployed. For this veason the 201A-type
tube with an amplifieation tactor of 7 is not
entively  satisfactory, and a tube of the
240 dype. with an amplification factor of
30, should be selected. Secondly, the plate
resistors should have as high a vesistance
as possible and ia we case should the value
of these resistors be less JThan the plate
resistance ot the tube.  In the case of the
240 tube the plate resistance is 150,000 ohms
and, in ovder to obtain satisfoctory ampli-
fieation, the plate resistor must have a re-
sistanee of at least 250,000 ohis, .\ third

important  factor is the selection of the
proper plate voltage.  DBecanse the resist-

anee of the plate rvesistor is always greater
thann the plate resistancee of the tube, more
than 3006 of the plate vollage is wasted
in the plate resistor.  ‘Therefore, it is im-
perative that a high voltage he applied to
the vesistor, in ordere that the plate shall
receive suflicient potential for the efficient
operation of the tube.  In the case of the

Prohably the most important problem in
the design’ of a resistance-capacity-coupled
amplificr is that of the proper values for
the ecoupling condenser and the grid re-
sistor.  In this connection there are three
things which must be remembeved: fivst,
distortion is reduced as the capacity of the
coupling  condenser is  increased: second,
the amplifieation is inercased as the resizt-
ance of the grid resistor is increased; and
third, as the values of the coupling con-
denser and grid resistor are inereased, a
time log tends to destroy the utility of the
amplificr. The lime lag is cansed by the
fact that the grid resistor is unable to dis-
charge  the  coupling  condenser  vapidly
enough when loud signals are being veceived
and, as a vesult, the grid hecomes blocked.

From the above it may be seen that two
conflicting  conditions exist which prevent
the amplifier from delivering perfectly dis-
tortionless  veproduetion.  Of course, the
ideal solution would he to ecliminate the
coupling condenser and grid resistor from

1141

the cirenit entirely and substitute a “C"
hattery of the proper voltage at the point
marked X; but, as the voltage of the “C"
hattery would have to be cqual to the volt-
age applied to the plate of the preceding
tube, plus the potential required for biasing
the grid, this is an impractical arrangement,
Therefore, it is nsnally necessary to select
for the coupling condenser a valne which
toes not cause too wmuch distortion, and
then to use a grid leak which gives most
satisfactory results. ‘The value of the con-
denser may be as high as 0.1 mf. if great
voluie is not required from the receiver;
but when it is desired to operate a loud
speaker with good volwue it may be neces-
sary to reduee the eapacity of the condenser
to .01 mf. The size of the grid vesistors
must be determined by experiment and the
highest value whieh gives satistactory resnlts
on lowd signals shoukd be selected. In many
cases it will be found that best reproduetion
is obtained when a comparatively high re-
sistance is used in the first stage, a lower
resistanee in the grid circuit of the second
stage and o much lower resistanee in the
p:n(l eircuit of the power tube. The value
of the resistors may vary from 2 megoluns
to 500,000 olins.

ELIMINATING R.F. EFFECTS

In operaling resistance-capacity  coupled
amplifiers there are several things which
should be remembered. In the first place,
waplificrs of this type amplify radio-fre-
queney cnrrents just as well as andio-fre-
queney currents wnd, to prevent the tubes
from being overloaded with RUF. potendials,
it is cssential that a radio-frequeney chole
coil shall be conneeted in the plate cirenit
of the detector tube.  Also, o small hy-pass
condenser (approximately (002 mf.) shoukd
he connected between the detector plate and
the filament.  Secondly, if a power tube of
the 210 or the 171 type is used in the last
stigre, an output filter or ouiput trans-
former of some type should be connected
in the plate cirenit to protect the windings
of the loud speaker from the lavge value
of plate avrent unsed by the power tube.
Thirdly, an efficient source of *“B” supply
must be eployed and, if & “B" power unit
with a high output rvesistance is used, spe-
cial precautions must be taken to prevent
“motorboating.”  These are discussed later.

M\
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The circnft arrangement of a tvr:cal impedance-capacity-coupled andio-frequency amplrﬁcr
RG, grid resistors; C, coupling condenscrs; V1,

plate impedanee units;
bes; L1.C1.
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Lastly, hest results will usually be obtained
when a 240-type tube is used in the detector
circuit with a plate potential of 180 volts
and a grid bias of 414 volts.

To conclude the discussion of resistance-
capacity-coupled amplifiers it may be said
that they are capable of providing excel-
lent veproduction when properly designed,
and the total cost is considerably less than
that of other types of amplifiers. IHowever,
they are not foolproof in opcration, as there
are many factors which may cause severe
distortion, Usually they require more stages
than does a transformer-coupled amplifier,
to produce a given amount of volume. In
operation these amplifiers are most satisfac-
tory where lurge volumes are not required.
Also, the tubes in the resistance-capacity-
coupled amplifiers require a higher plate
potential for their operation.

CHOKE-COIL COUPLING

In Fig. 2 will be found the wiring dia-
gram of a standard inpedance-capacity-
coupled amplifier. From the circuit it may
he seen that it is very similar to the re-
sistance-capacity coupled type, the only dif-
ference being that audio-frequency choke
coils (L.p) arc commected in the plate cir-
cuits of the stages in place of the resistors
used in the resistance-capacity-coupled am-
plifier.  In operation this amplifier is very
similar to the resistance-coupled type, but
it is more cconomical as to plate voltages
as the Jarge voltage drop across the plate
resistors is obviated by the substitution of
choke coils. It is also casier to obtain a
degree of amplification which closely ap-
proaches the amplifieation factor of the
tube than with resistance-capacity conpling.
This is becanse, in a resistance amplifier,
the value of the plate resistors must be
several times the output impedance of the
tube before the amplification of the stage
approximates that of the tube,

In the impedance-conpled amplifier the
audio-frequeney choke coils vary in impe-
dance with the frequency of the current
which they amplify, and as a result the
anplifier gives slightly better results on
high notes than on low frequencies. How-
cver, if the impedance of the audio choke
coil at the lowest fregnency which it is to

Radio Ncws for April, 1928
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The wiring of a standard two-stage, transformer-coupled amplifier is shown in this schematic wiring

diagram.

1’1 aund 12, audio-frequency transformers; 13, ontput transformer; V1, first amplifier

tube; V2, second amplifier (power) tube,

amplify is three or four times as great as
the output resistance of the vacuum tube,
the distortion from this cause is not serious,
Choke coils which have an inductance of
100 henries or more are satisfactory when
using the 201A-type tubes. With the im-
pedance-capacity-coupled amplificr the dif-
fieulty in obtaining a satisfactory value for
the coupling condensers and the grid re-
sistor is identical with the problem in the
resistance-capacity-coupled anmplifier.

From the above it may lie seen that the
impedance-capacity-coupled amplifier is al-
most identical with the resistance-capacity-
coupled amplifier in operation, circuit de-
sign and construction, and produces very
similar vesults. It will give equal results
with lower values of plate voltage, but the
parts used in its construction are slightly
more expensive. When operating the im-
pedance-capacity-coupled amplifier in con-
nection with a plate-power-supply unit one
is apt to experience a “motorhoating” effect
unless provision has been made to guard
against it in the design of the amplifier
or the power unit.

C-
AMP
FIG.S
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¥
-
=
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/ o
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B+ c- B+
AMP. POWER  POWER

The amplifier shoten in the above schematic diagram employs a combination of resistance-capacity

and {mpedance-capacity conpling which proves very satisfactory.

“Motorboating' is usually absent

iu this circuit,
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“MOTORBOATING

“Motorboating,” probably more than any
other single factor, has prevented amplifiers
of the resistance-capacity- and imipedance-
capacity-coupled tvpes from achieving
greater popularity than they have done. It
may be described as a form of interference,
heard in the repraduction, which sounds
like the exhaust of a motorboal’s engine.
It is most annoying and somctimes ruins
reeeption. It is seldom heard if the am-
plifier is supplied with a plate potential
obtained from batteries, but is very fre-
quently the cause of unsatisfactory results
when an inefficient socket-power unit is nsed.
The climination of the ¥motorboating™ effect
puzzled radio experimenters for a long time,
but several methods have been found for
overcoming the disturbance.

Motorboating can frequently beeliminated
by correcting the design of either the am-
plifiecr or the socket-power unit; but the
most satisfactory method is to attack the
trouble at the source, the socket-power unit.
It has been found that socket-power units
which have a low output resistance and an
adequate filter, and which provide a con-
stant voltage, do not cause “motorboating.”
Also, it has been found that by the usc of
an 874-type (voltage-regulator) tube in the
output circuit of a socket-power unit, the
current may be made constant and the out-
put resistance may be reduced at the same
time. The problem of improving the filter
need not be discussed, as this is merely a
matter of selecting efficient apparatus. If
it is desired to make changes in the ampli-
fier, a 3-henry choke coil, connected in the
plate-supply lead of each stage, often pro-
duces the desired effect. I1f the choke coils
do not entirely eliminatc the trouble, the
use of an impedance leak in place of the
grid resistor in the last stage often improves
results.  Sometimes it will be found that,
by alternating between stages of resistance-
capacity- and impedance-capacity-coupled
awnplification, one can obtain even better
performance. A typical combination of this
kind is shown in Fig. 5.

While on the snbject of impedance-ca-
pacity-coupled audio amplifiers, it should be
pointed out that there is a variation of the
circuit which makes it possible to obtain
an amplification greater than the amplifica-
tion factor of the tube, and still rctain the
advantages of this type of amplificr. The

(Continwed on page 1162)
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Transmitting on a Wavelength of Three-
Quarters of a Meter

[$21%

wavelengths” and  “high  fre-
quencies” are radio terins which
may  be considered  as  entirvely
relative, us they have no partienlar
significanee of their own. Several yvears ago
all channels below 600 aneters were classed
:ns “qhort waves™; and, when the Awerican
radio law of 1912 was passed, the legistators,
thought that the wunadcur transmitter could
be clininated by assigning stations of this
class to wavelenglhs below 200 meters, as
this field was cousidered valucless.  When
broadcast stations stavted operating on
waves near the amadenr band, the aatenr
was foreed to use still shorter wavelengths;
and at that time it was discovered that sat-
isfactory results could be obtained on less
than 100 meters.  Later amatenrs found
that waves as low as 40 meters provide
valuable channels for enmnumication.

Uhysical Tustitute of Teclnoloay, Darmstadt, Germasy,

Remarkable Work of German Fxperimenters With Radiophone on
Ultra-High Frequencies Develops Interesting Circuits

By H, E. Hollmann*

Today theve are many high-power coui-
mereial stations aperating on wavelengths
which were considered entively impractical
less than six years ago. It has been found
that the very short waves possess tnany un-
usual characteristics which make them ideal
for certain types of conmunication, par-
ticularly over long distances. In addition
to the stations which are actually operal-
ing on short waves, there are hundreds of
experinenters endeavoring to obtain data on
the witra-short wavelengths which have not
vet shown their commercial value.

While engincers are busy trying to find
some conmuercial use for the wavelengths
below 13 nieters or so, scientists are still
secking shorter wavelengths to conquer. In
this ficld the latest development is o new
transmitter which operates on a wavelength
of 75 centimeters  (three-quarters of «
wreter, or 20V, inches). Of course, no prac-
lical use hax vet been found for such a
teansinitier, but the inventors of the sys-
teme ave very mueh pleased with the fact
that they have been able to produce oscil-
lations at such high frequencies, and are
equally clated over the development of a
receiver which will deteet the oscillations.
Not only have they been able to transmit
and deteet continuous-wave signals on a
wavelength of 75 centimeters, but they have
heen able to send and reeeive L.CW. (in-
terrupted continuous wave) and even tele-
phene signals on these high frequencies,
These signals have heen reeeived over dis-
tances of approxinately a quarter of a mile.

PRINCIPLES UTILIZED

In this article no attempt will be made to
give constructional details of a receiver or
transmitter for operation on 75 ecentimeters,
but the experiments with this apparatus
which have been conducted in Germany will
be deseribed for the benefit of the gualified
experimenter who may wish to do some
original rescarch  work with ultra-short
wavelengths. ITowever, it must be vemem-

[T eI I,

The telescoping hori-
soutal rods A form
the only acrial of
the 75 - centimeter
radiophonc transmit-
ter at the Ieft; they
are slid up and
down the vertical
mast to deercase or
tucreasc the length
of the paralle! wires
tnclided in the os-
cillatory cirenit of
the tebe V1, and
connecting the latter
with its batteries.
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bered it tlie vesults described were ob-
tained with foreign equipment and, therc-
fore, entirely different results may be ob-
tained from American tubes and apparatus.

Two German  radio  engineers, DBark-
pop
c
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The 75-em, resonant circuit cong[»ri.\'rsﬂanly the
parallel wires of Irnim! () waricd by the shid-
tng bridge B, and the tube's internul capacity.

hausen asud Knorz, arve responsible for the
first rescarch work attempled in this diree-
tion. The discovery which pointed to the
possibility of operating radio appavatus on
wavelengths of less than once mcter came
as a result of a study of the characteristic
curves of vacuum tubes. It was found that
in these graphs certain irregularities ap-
pear, whieh are similar to the resonance
curves  obtained in  high-frequency  phe-
nomena.  In the experiments which fol-
lowed this diseovery it was proved that
high-frequeney oscillations can be produced
by applying a high positive ‘potential to the
grid of a vacuum tube and a wegative po-
tential to the plate.  Measurenents were
niade which showed that the oscillations
which were produced in ibis way had a fre-
queney  greater than one hundred aillion
cycles per second, corresponding to a wave-
length less than three meters.

Barkhausen and Kurz explain the vesults
deserihed above as follows: the clectrons
emitted fron the ineandescent filament are
so strongly atiracted by the positive grid
that they move at high speed across the
space between the filament and the grid, and
into the space between the grid and the
plate. As the clectrons approach the plate,
they are strongly repelled by the negative
potentinl and, as a result, arve driven back
townrd the grid. In this way a pendulum-
like movement is established around the
grid; or in other words, clectrical oscilla~
tions are praduced. The frequency of the
oscillations has been found to be governed
by the charactevisties of the vacuum tube
and the valie of the plate and grid poten-
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Maximum plate current in the 75-em. trans-
mitter practically coincides with marimum os-
cillatory current; thus making tuning possible,

tials. The oscillations are accelerated by
an increase in the potential producing them,
and vice versa.

SPECIAL TUNING CIRCUIT

The research of DBarkhausen and Kurz
has been confirmed by Scheibe, another
well-known German  scientist, who has in
addition developed an exact formula by
which the frequency of the oscillations may
be determined in every case. With the
method deseribed above, Scheibe found the
oscillations very feeble, and only with the
most sensitive indicator was he able to de-
teet their cxistence. However, he found

A ’

0

§ L

A 73-cm. receiver of the simplest type, with

crystal detector D, and sliding bridge A-A1,

L are R.F. chokes! the phone leads are inside
the wertical rod.

that by connecting a closed oscillatory cir-
cuit to the tube it is possible to obtain a
considerable increase of energy.

The circuit which he used for this pur-
pose is shown in Fig. 1. Two parallel wires
(P and P'1) are connected to the grid and
plate terminals of the tube, and these wires
are connected by a sliding bridge, B. The
grid-plate capacity of the vacuum tube, plus
the inductance of the two parallel wires,
composes  the closed oscillatory cireuit,
which may be adjusted to the desired fre-
quency by the sliding bridge. The grid and
plate potentials are brought to the tube
through the parallel wires and the bLy-pass
condenser (C) is used to prevent a short-
circuit of these power-supply wires. Be-
cause of its relatively large capacity, the
presence of the condenser in the bridge has
little or no effect upon the high-frequency
cireuit.

f M

TRANSMITTER
“FIG. 4-

\ S/

A greph of the sensitivity of the 75-em. an-
tenna as it fs revolved through 360 degrees.
It is very directional.

A TWO-WAY CURRENT

The operation of such a circuit as shown
in Fig. 1 may be cxplained as follows: with
a negative potential applied to the plate,
under ordinary circumstances, it would seem
that there should be no current between the
plate and the filament. On the contrary, in
a poor vacuum tube it is possible to detect
an “ionic” currcent flowing in the opposile
direction from that of the normal stream of
electrons. If oscillations are now produced
in the tuhe, in the manner previously de-
seribed, a posilive stream of “ions” will he
found to exist; and this stream” will rcach
its maximum when resonance is produced
between the outer oscillatory circuit and the
oscillations inside the tube. The ion repre-
sents a particle of gas which has lost an
electron (unit negative charge) and there-
fore has a unit positive charge; it tends to
move toward a negative potential, there-
fore.

With a milliammeter (Ip) connected in
the plate circuit, it is possible, by observ-
ing the current registered on the scale, to
determine with certainty the best position
for the sliding bridge. Tt is possible also
to measure the frequency of the oscilla-
tions. Fig. 2 shows that the plate current
of the tube (the solid line of the graph)
varies with the length of the wire in the
bridge cirenit. The dotted line of the graph
indicates how the R.F. current of the closed
oscillatory circunit varies with the length of
wire in the hridge.

This measurement was obtained by con-
necting a thermo-coupled milliammeter in
series with the condenser {(C) and in this
way the high-frequency current in the
bridge circuit was directly measured. By
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comparing the two curves of the graph, it
may be seen that the maximum intensity of
oscillations is approximately at the point of
maximum plate current. Therefore, by ad-

. justing the bridge until maximum plate cur-

rent is obtained, it is possible to determinc
the frequency of the oscillations by meas-
uring the length of wire in the bridge; and,
at the same time, be assure of maximum
intensity of oscillations. The curves shown
were obtained with a Schott transmitting
tube (type N) under a plate potential of
240 volts,

USE FOR TRANSMITTING

In order to convert the oscillator de-
scribed above into a short-wave transmitter,
it is necessary only to conncet a bi-polar
antenna to the bridge in the proper mun-
ner (see Fig. A). Such a transmitter will
send out a considerable amount of energy,
and, with proper mocdulation, will serve for
radio telephony. The bi-polar antenna con-
sists of two straight wires (each half as
long as the wave produced), which are fast-
ened directly to the bridge in a horizonial
position, in the manner shown in the pie-
tures accempanying this article. In Fig. 3
the eomplete schematic wiring diagram of a
transmitter of this type is given. The bi-
polar antenna is shown at A and is con-
nected direetly to tie bridge C. The two
inductors in the filament circuit are choke
coils which prevent undesired self-oscilla-
tions.

DIFFICULTY OF ADJUSTMEXNT

Development of apparatus for receiving
signals from transmitters operating on a
wavelength of less than one meter pre-
sented another problem which scientists did
not find easy to solve. With signals hav-
ing a frequency of approximately 400,000,-
000 eyeles per second, it may be seen that
the usutal method used for receiving con-
tinnous-wave signals (ie, the andio bheat-
note system) would be entirely impractical;
as it is ahnost impossible to adjust the fre-
quency of the receiver so exactly that the
oscillations reeceived from the transmitter,
when “beating” with the locally-generated
oscillations, would produce a steady audio
note. Therefore, another systemm was found
necessary and 1. C. W. and phone were
tried; both of these proved satisfactory.

In their original experiments Barkhauscn
and Kurz endeavored to modulate the ont-
put of the set with a buzzer connected
in the plate cirenit of the tube. Ilowever,
this proved entirely unsatisfactory because,
when the plate cirenit was opened, the grid

«f~Ef
HiH

J

The cirenit of the 75-cm. vactum-tube recciver
pictured in Fig. C.
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diagram contatus the de-
tails of a transmittcr op-
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received the entire cmission current and,
as a result, quickly overheated. In Fig. 3
the buzzer (BB) is shown connected directly
in the grid cireuit and {his has been found
to be very efficient.

Barkhausen and Kurz also attempted to
modulate their transmitter for  telephone,
but the results have been more or less un-
sutisfuctory. A modulation transformer
was nsed to replace the buzzer in the plate-
supply wire, and a mierophone was con-
nected in series with the primary winding,
This method, however, modulates only a
small percentage of the ontput.

TELEPIIONE WORK

The only experiment which has  given
satisfactory results employed a cireuit such
as is shown in LFig. 3, in which an extra
tube is vsed as a modulator. In this eir-
cuit the fluetnating current of the miero-
phone (M) is carried throngh the miero-
phone transformer (1) to the grid of the
modutating {ube (V) and this changes the
internal resistance of the tube so that low-
frequeney potential variations exist in the
choke coil (1.).  As a rvesult, the grid po-
tential of the transmitting tube (V1) is
increased  and  diminished  in accordance
with the veice frequency.

Figure A gives a complete view of the
vadio-telephone transmitter which has heen
designed to operate on o wavelength of 75
centimeters. The two parallel wires (P
and P in the diagram) ave supported by
the wooden pole and the oscillator tube
V1 is mounted on the top.  The sliding
bridge and the bipolar antenna, (A-C)
which are adjusted to tune the closed oscil-
latory circuit to resonance with the trans-
mitted frequeney, are provided with a tele-
seoping brass rod. B3 is the buzzer which
is used to modulate the svstem for teleg-
raphy, and the telephone modulation equip-
wment is located to the right. The designat-
ing letters of all parts correspond with
those in the diagram (Fig. 3.)

The 120 storage cells located under the
table are used for providing the grid po-
iential to the oscillator tube.

TIIE RECEIVER

The apparatus wsed for receiving signals
on wavelengths of 75 centimeters is shown
in Fig. 3. The construction of the reeciver
is very similar to the transmitter, although
the cireuit is somewhat different. The
long wooden rod supports a crvstal detector
in an insulated tube (D) at the top. and

the two parallel wires are carried up the
sides of the rod. The hi-polar antenna (A
and A1) and the sliding bridge are also
mounted in much the same manner. The
wires to the headphones go up the inside
of the rod and the escape of R.F. currents
is prevented by small choke coils (L.)

1f, in place of the headphones, an ex-
tremelv sensitive measuring instrument is
connected to the detector circuit of the
receiver, the transmission of short waves
through space can be observed and investi-
gated. Here we must refer to an observed

Frr TR T TR ESTE TR RLTE UL

The apparetes shown in
the illustration at the
right s designed to re-
ceive  signals down to
wasvelcngth as  short as
half « meter, The capac-
ity of the iube is so hugh,
i relation to this fre-
quency, that only aboui
TWO INCHES of the paral-
lel twires extending lo the
base of the tube is re-
guircd i the tuued oscil-
latory efrenit. The aerial
tics across these at right
angles, and moving it
tunes the receiver—a very
delicate aperation, Three
stages of nudie omplifica-
tion are combined in the
stugle tube on the battery
contatner, 5
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phenomenon; if the waves from the trans-
mitter or the receiver are thrown back or
reflected by a metal plate, they will then
interfere with the direct transmission and,
in this way, there are produced *standing
waves” which can be recognized by the ris-
ing or falling of a galvanometer necedle.
The apparatus is so sensitive that waves
reflected at a distance of several metcers
can be observed.

The intensity of reception is at maximum
when the transmitting and the receiving
antennas are parallel. If one of them is
turned through 90 degrees, the reception
disappears completely, and then by further
turning is brought again to maximum. Plot-
ting the galvanometer changes with polar
coordinates produces a graph for a bi-polar

‘antenna similar to that shown in Fig. 4.

LATEST DESIGN

For reception over greater distances, we
have to design an cfficient vacuuimn-tube re-
ceiver. After various experiments the cir-
cuit shown in Fig. 5 was chosen, and this
has given very good results. 'V is a vacuum
tube, with a grid condenser (C) and a
grid leak (R) of one megohm. The oscil-
latory circuit is formed just as it is in the
transmitting cirenit, with two parallel wires
on which slides the bridge extending to
the antenna. Now, as only the plate po-
tential is carried over the parallel-wire sys-
tem, the condenser portion of the bridge is
superfinous.  ‘The tuning in of the signal
from the transmitter must be accomplished
by sliding the bridge and by lengthening
or shortening the antenna.  The tuning of
the oseillatory eireunit with these methods is
extremely  difficult and the highest sensi-
tivity is finally obtained by variation of the
plate potential,

TFig. C shows the receiver as it appears
completed.  As in the detector circuit pre-
vionsly deseribed, the high-frequency section
must be withdrawn as far as possible from
the disturbing influence of the ground, and
supported on the vertical insulating tube.
The circuit constants with ultra-short waves
are very small; so that the entire length of
the system of parallel wires is only about
&0 millimeters (two inches). The connce-
lions to the battery lead ave brought down
[hrengh the rear of the tube. To increase
the amplifiecation of the receiver, a Locwe
{riple tube (three sets of clements in one
glass bulb, as deseribed in Ramo News for
dualy, 1926) is connected in an audio amn-
plifier circuit. With this apparatus, it is
possible to demonstrate to a large number
of listeners the phenomena of fixed waves,
interference, refleetion, ete, by eans of
a lond speaker. The experimenters have
covered a distance of about 300 meters; but
the intensity of the sound was still so great
that the limit has been by no nmeans reached.
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Letters from Home Radio Set Constructors

EARLY WORK IN RADIO

Lditor, Ravio News:

I read the Somersalo frequency-filter article with
interest, because the first receiver I ever built had
three stages of untuned R.I°. amplifieation. After
months of experiment, I was able to secure razor.
edged sclectivity with this reeeiver. It was used
to give concerts in small towus in Louisiana and
Arkansas, and was the first radio sct seent and heard
by thousands of people.

The signal was first selected by a single-tube
tegenerator, having a lamnp-cord aerial about 20
feet long. This regeunerator was in a separate cabi-
net aud placed a few feet away from the other
receiver and its loop. The regenerator had the
regend¢ration control for all stations, lience opera-
tton was easy. The signal radiated by the regener-
ator was picked up by the loop. It was found ad-
vantageous to place a R.I. choke and *C” battery
between the loop and the potentiometer lever, be-
cause the latter then had the same setting for all
stations, and the selectivity was improved. The
combination of receivers was operated as a two-
dial tuned set, and it was not necessary to readjust
cither the regeneration control ov potentiometer
Jever. It was necessary that the coupling between
the regenerator and the loop should be very loose.
An outdoor aerial was never necded.

(. J. RoGERrs,
AfeAdllen, Teras.

RADIO IN THE FIREPLACE

Editor, Rap1o News:

In vour editorial, “What's What in Radio, vou
mentioned  that two  speakers will give the hest
music.  Well, “yon said it aond if anvone wants
to go to the troulle to do what 1 did, he will be
well repaid. 1 have been using for over a year
now the cumbination shown in the diagram; and
many of my fricuds who lave beard this outfit
have asked me to write to you and let other fans
kunow what can be dene,

First of all, when you enter my living-room. you
cannot detect a wire. speaker or set.  The receiver,
‘BY” power uuit and switches are in my hookease,
and the speakers are in the fireplace, hidden he-
hind a Chinese serceu.  All wires, including the
aerial lead-in and ground, are in the walls. The
“A"” battery and trickle charger are in the base-
ment. When the switch C is thrown up, it con-
neets the battery with the set, ready to opcrate;
when the switeh is down, the charger is connected
and switch E starts it churging. The double socket
D gives a place to plug in a lamp.

To get really good reproduction, the fireplace
should be hung with heavy velvet; but in order to
get a good soundbox, I first had it lined with
linoleum. The horn is a Rola and the cone a West.
cru Electric. Just at this timne there is organ music
on the radio, aud I tcll you it is a pleasure to
listen to it. I am using Thordarson autoformers

and two power tubes, with 200 volts *B”; this
liook-up will bring a symphony concert to your home
in proper style.

I am an old radio bug—since 1919—and distauce
does uot mean anything to me; but ont quality I'm
a crank. I always enjoy reading your magazine,
and I can boast of having all your copies. Should
anyoue wish mry more information, I will gladly
write to anyone.

J. LARDEMER,
355 Douglas Strect, San Frencisco, Calif.

(OQur cauntion shonld be repcated; rcaders showld
not write for clementary radio inforination, or for
tnstructions on points which shonld be apparcut to
anyone twhoe has the mechanical or electrical skill
weecssary to build such aun ingtallation. The equip-
ment pictured lieve Is an excellent combination for
those who have a suttable nook in tehich to install
it. The speakers might weell be tested in series and
in parallel.  In previons isswes of this magazine
full dircctions lave been given for a conncction
wehich permits, with the aid of a switable switeh,
all  possible  combinations of one or both.—
Ep1TOR.)

MISSIONARY WORK
Editor, Rapto NEWs: :

You are a friend to me for publishing the
Peridyne Iive. I have built three or four sets up
to now, aud when I read that article, I thought
“This fellow is making a broad statement, but it
reads good to me” I am using a four-tube re-
generative set, and four other fellows at the same
plant had the same kind, and they thought they
had the last word in radio; all werc bugs of five
or six years’ standing.

Well, my sct has two .0005 geared condensers,
so I bought one more and made all the coils, and
caus of copper about .02-inch thick; aud for about
$10.00 completed the set out of the four-tuher I
was using, with only two alterations from the pub-
lished cirenit (thrce condensers instead of a gang
and a resistor of 10,000 to 700,000 ohms). I used
201\ tubes thronghout, and 22¥; volts ou the first
audio tube, 90 on the second, with a 4V-volt “C"”
bhattery.

I want to tell vou, honestly, the owner of an
8-tnbe superhet and a hatteryless 6-tube set with
180 volts on the last stage, admitted I had Lim
heaten with my five-tube Peridyne. I brought oue
of the fellows from the plant down to the housec;
he had had a fonr-tuber for a couple of years, and
thought it was *‘it.”” Well, he stayed four and a
half hours, and went home; and the next night he
tore his set down and started making the Peridvne
shields. The other three fellows who have the
same old set are coming down this week to see it,
and, of course, I know what will happen. The
fellow that hcard mive told one of them, confi-
dentially, that mine was 100 per cent. better than
theirs.

Auyhow, I am perfectly satisfied with this out-
fit, and then some. There is only one thing I

e

He A- OUTPUT TRANSFORMER

- HOUSE-CURRENT SQCKETS
E - BATTERY-CHARGER SWITCH
F - STORAGE BATTERY

G- SPEAKER LEADS

H- FLOOR

I - TRICKLE CHARGER

- "B"POWER UNIT -4 VARIABLE TAPS
- DOUBLE SWITCH TO SET AND CHARGER

Pl | gy,
{EORMiR | |LnE
th

Mr. Lardemer’s reception room makes use of a tastefully-screened fire place. The arrangement
is shown above, and its convenience i{s apparent at & glance.
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want, and that is another acrial in the other direc-
tion; the oite I have is east and west, and all sets
should have acrials north, south, cast and west. I
have proved this by trying previous sets for months
at a time, first on a street east and west, and then
on a house whose strect lay north aud south. An
aerial in one direction ounly is directional, like a
loop or a superhet. You don’t notice it, because
you can’t move it around; but put auother aerial
in the crosswise dircetion, and you will get stu-
tions you never had before on the sanme set.

I am going to write you again in the near future
—don’t forget I am 500 miles north of you, up in
Canada. I have had the set working one week, and
here are the statious I have logged. (List of 51
stations in the United States and Canada, ranging
to St, Petersburg, Fla., and Fort IWorth, Tex.)
and a bunch more that T haven't had time to log.
I will send you a full list later on. I might also
state that I think those who buy Raplo NEws buy
all there is in radio literature. I have tried them
all.  Again allow me to thank you. Yonrs in ap
preciation, JosEPH Apaysox,

14 Balsam Aveane, North, Hamilton, Outario.

A SATISFIED SET BUILDER

Editor, Rap1o NEws:

I have noted, carefully, practically every circuit
that you have published in your magazine for the
past five years; hut I am still using a five-tube

LETTERS for this page should be as
short as possible, for so many are re-
ceived that all cannot be printed. Unless
a set is made from a published descrip-
tion, a schematic sketch should be sent;
photos can be used only to illustrate a
novelty, and then only if large and very
clear. Inquiries for information not given
here should be sent to the constructor
direct; but he should NOT be asked to
furnish data already published, here or
elsewhere.

This department {s for free discussion
to the extent that space permits; but
RADIO NEWS accepts no responsibility
for the opinions of readers as to the rela-
tive merits of apparatus and circuits.

neutrodyite which 1 constructed from Fada parts
over three years ago, and I have found no other
circuit any more satisfactory for my use here in
the country, where I am located, sixteen miles
west of Richmond on the James River.

Speaking of DX reception, I can nearly always
get KIFT ou the loud speaker, and with good vol
ume, at any time at night during their broadcast.
ing hours, except when WRC at Washiugton is on
the air. \When Lindbergh was in Mexico City, I
was prompted to tnne in for the G.E, station there
(CY]) and expericnced no difficulty in heariuvg the
station clearly before 9 o’clock in the evening.

My success with my receiver is due principally
to the fact that I am usiug regeneration in addi-
tion to the already excellent amplification of the
neutrodyne ecircuit, which results in a rcal DX.
getting set. The method of doing this success-
fully was first brought to my attention by a most
ntercsting article by Mr, A. L, Graves, *The Re-
generative Neutrodyne,”” published it Rapro Nrws
i April, 1925. Iustead of getting regeneration
from a variometer in the (etector circuit, I am
using a winding which was inserted in the tule of
the sccond R.F. transformer; regeneration leing
controlled by a variable condenser in scries with
this special winding. I can get all the regencra-
tion desired with fine control throughout alt the
wavelengths from 200 to 373 meters. [ am using
five UV:2001A R.C.A. tubes, and threc of them
!m_vc given over 3,200 hours’ service and are still
doing good work! W, D, Moss, ALE..

“Hugrepot,” R.F.D., Mosecley, Va.

ECCENTRIC CONE WORKS WELL

Editor, Rapio NEWS:

The second prize wrinkle in your January issue
intérested me, as the possessor of one of the origi-
nal Crosley JMusicones. I tried out the eccentric
cone idea and really believe Mr. Crosby should
have heen awarded first prize.

In making the new cone I used TFonotex paper
and found that in the small cone for the apex
I had to cut out seven-eighths, instead of five-
eighths. to get a suug fit,

I made a light wooden framc mounting for the
Crosley unit and, as the weight of the new cone
hanging ou the rather small actuating plir of the
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My, Huriey's aeriul, showing how arcat length

small space.  IHis letter is on

page 1191,

is obtained in

unit cansed it to assume a position with the long
tiameter toward the bottom, 1 had to remount the
ynit and eone on a longer upright shaft.

The weight of the cone caused the short, or top
part, to lean over against the top edge of the cover
of the unit, aud hent the actuating pin upward into
a covsiderable curve. DBelieving from what 1 had
~ead that the pin nmst always he perfectly straight,
and  perpendicular 1o the wmit, I could see no

reason why the contrivance I had Luilt should Le
worth a cent as a loud speaker, or cven speak at
all.

However 1 hitched it up and turned on the set;
result, the fineststoned speaker 1 have ever lis-
tened to, and 1 have heard the Radiola, Western
Electric, Peerless and all the rest of them. 'The
tone was unbelievably pure, true and natural, low
notes just right in volhime and absolutely no sounds
that should not e there. 1 have more respect
for the little Crosley it than before.

Should have said that I built the 20-ineh cone
which, I believe, is plenty large enough for home
use where quality aloue is desired. Would like
to try it again, bhut am afraid 1 wonld never again
have sueh luck.

E. CURRIER,

1476 Bebnent St., N. 1V, 1 ushurg!on, D. C.

AN OLD FAVORITE
Editor, Ranto News:

Recently 1 constructed the Interflex Four, (e
seribed in the September, 1925, issuc of Rapro
News, and [ find that it is the best four-tube set
that I have ever seen or heard. The volume is
good, it kas remarkable tone quality, and it’s fine
for DX, The furthest station I have reccived is
KIFON at Long Beach, Calif., on the loud speaker.
I advise anyonc who wants a good set to build the
Interflex Four.
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It works very well with the simple “B” power
unit described in the April, 1927, issue of Sciexce
AnD InvenTion. This unit works very well with a
201A tube, but I am using a 216B.  All fans who
want a4 good power unit that works as well as bat.
teries should build it. Anyone wanting information
on either can get it from me by sencding a letter
or card. IIEwsERT L. TRAYLOR, JR.

Ule will do Mr. Traylor a fovor by lcaving out
his address, because twe knotw twchat will happen as
a result of his generous offer, if we do not. To
make his DX vecord clear, however, ive may say
that he is a resident of Virginia. The Interfler
Four is an early design nsing the same principle
which is exemplified, twith improved components, in
the Peridvue Five. Some constructors, however,
cling to the carlier and simpler model, iwith zwlich
some remarkable  reswlts have been  obtaincd.—
EpiTor.)

AN “S0S8” COMES IN
Editor, Rapio NEws:

HELI’!  Since the publication of my letter in
the January issue of Rapio News—which letter,
by the way, I did not intend you to publish—re-
ferring to my success with the Rap1o News Short.
Wave Receiver, 1 have heen receiving communica-
tions in flocks requesting all sorts of information

(Coutinued on fage 1191)

List of Broadcast Stations in the United States

(Continued from page 1121)
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WIBY Cadsden, Ala......... 231 50 WLTH Brooklyn, N. Y....... 256 23¢ | WOAX Trenton, N. J........, 240 500 (2X AO. ship. 105.9 meters, 100 vmtts)
JBZ  Chileago 1lelghis, 111, 208 100 | WLTS Chleago, TH...... . 484 1) | WOBR %helby. Ohio (mrmhle) 204 10 WRNY  ftNew York, N. Y.. 326
wllo \l«mschmrt Il...... E 1000 | WLW 1Clincinnatl, Ohio. 428 5000 | WOBT Unlon CIty, Tenmn.. 203 13 (Also 30.91 meters, 500 wntts)
WIKS Gary. Ind....... 300 (Also 52.02 meters, .!.x) W :ms) wosBu Charleston, W. Va 50 WRP! Terre ll.lulc, Ind... | 100
wirw A'ﬂll.llllll.l. Ohlo. . 30| WLWL tKeamney, N. . 2000 | WO Davenport, Iowa. 5000 WRR Dallas, Tex......... 4(‘.1 500
WIR-WCX tPontlac, Mic h . 341 5000 WMAC Cazenovia, N, 225 500 | WOCL  Jamestown, N. Y 25 | WRRS  Rucing, Wis, 248 80
(Also 32 moters. 75 watts) WMAF  So. Dartmouth, Mass, 428 500 | WODA ]'a.wrson. N.J 1000 WRST Bay Shqrv. N. Y 2IF 250
wiz tNew York, N. Y..._ **15430,000 | WMAK {Martinsville, N. Y... 54F wWol Ames, Iowa.. 2500 WRUF, Gainesville, 297 1
(3X 1, 52.96 meters, 30 K.w.) WMAL Washington, 1D. C. WOK tChicago, 11, 5000 WRVA  Hiclmond, ¥V 254 1wl
WHKAQ San Jnan, Porto Rico 322 500 | WMAN  Columbns, Ohio. . . WOKO RBeacon, N. Y.. 500 WSAI 1ClIne lnn'nl ()hlo 381 niME
WHKAR Fast Lansing, M fch.. ‘..79 *500 | WMAQ +tChicago, 111 WOKT  Rochester, N. Y.. 300 WSAJ CGrove City, Pa, 294  2ran
WHKAV  Laconia, N. i1., S 30| WMAY St Louls, \10 2 WOMT  Manltowoe, Wls, 100 | WSAN  Allentown, Da. L 222 |
WHKBn Jollet, HI. B 150 { WMAZ Alacon, Ga,........ 270 woo Philadeiphla. Pa 34 500 WSAR Fall River, Mnsa . 213 3Eh
WHKEBC Birmingham, Ala. .. .. 19 10| WMBA Newnport, R. L (port) 204 100 | wooD tGrand Itapids. Mich. 261 500 WSAX Chicago, 11, (nnn) . 204 1D
WKB Webster. Mass....... 229 100 WMBB tChicago, Ili......... 252 50 | WoaQ Knnsas CitY, Mo...... 341 *250 WSAZ Iuntingion, W, Va. .. 250 1
WKBF Indlanapolls, Indd,.... 252 250 | WMBC Detrolt, Mich 100 | WOR tKearney, N. F.. 5000 WSB Atlania, Ga. . 476 1400
WKBG Chicnito, 111 (mn.nble) 201 100 | WMBBD  Peorla Ileights, L. 250 (Also 65.4 meters, 50 wutts) wsSBC Chieapa. 101, 232 i)
WHKBH 1.0 Crosse, Wis.. .. ... 22 500 | WMBE St. Paul, Minn, 10 | woRD tRatavia. Iit WSBF 8t. Louls, Mo.. . 441 2k
WHEBI  Cincagon 11 50| WMBF \liaml Beach. Fia. 500 | wos Jofferson Cli3 lelal  Erdy F«-ml Ind: 10l 400 I
WKEB Manroe, Mich, 15| WMBG Rlehmond, Va... 50 | wow Omaha, Nebr. WSDA ARS.

WHKBN Youngstown, Oh 501 WMBH Joplin, \Mo... 100 | wowo Fort \Vn‘\'nc WSEA \ ll'l.!lnl-l Beach Va..... 263 250
WHKBO Jemsey Clty, N. aly | WMBI fAddison, 1 (AlS0 22.8 metes y 1000 :nts) WSGH Brooklyn, N. Y. . 227 500
KBP  Rattic (,rcck. M 50| WMBJ Monessen, ’enna 50 D wsix Sllrinmlcld Tenn,." .. 250 15

WKBQ Noew York, N. Y. 500 | WMBL TLakeland, Fla... .. 100 | WPAP see WQAD WSKC Bay City, hleh, 273
WHKEBS  Galeshulre, TIf, 100 | WMBM  Memphis, l"enn 10 | WPCC  Chleago, INl........ 224 500 { wSMm Nashvilic, Tenn. 337
WHKBT New Orleans, La 50| WMBO Auburn, N. Y.. 100 | WPCH  tNew York, N, Y..... 326 WSMB  New Orlchns, La. 207 750
WHKBV  Brookvile. Iml 100 | WMEBQ Brook l)n. N. Y 100 WPEP Wankegan, I0L....... 216 250 WSMK Dayton. Olilo. 207 200
WHKBW Amherst, N. 5000 [ WMBR Tampa, Flt. . 100 PG Atlantie Clty. N. J.... 273 WSPD Taoledo, Ohlo . . 240 250
WHKBZ [audington. \‘llch 15| WMBS Lemoyne. Pa. . 250 WPRC Tarrishure, Pa........ 210 100 WSRO Niddietown, Ohlo ... 2368 100
WHKDR 11<{cnosha, Wis. 15| WMBW Youngstown. Ohlo.... 211 50 | WPSC State Collcse. l"a (day) 300 500 | wWSSH Poston_ Masa.. ... .. 288 100
WHKEN Amberst, N. Y, 25) | WMC Memphis, Tenn . .. 517 509 WPSW ]"llll:u!olphh Pa...... 207 50 wWSui Towa Clfy, 1a. {d 476 500
WHKJIC Inm.lsu T. I’a.. e 50! WMCA fNew York. N. Y. ... 3700 5 WPTF Raleigh. NX. C. 545 &N WSUN St. Petershure, Il
WKRC Cluelnnatl, Oblo, .0 S0 WMCO Saginaw, Mich....... 21% 250 wWPU New York. N. Y. 236 500 WSVS Fuffalo. N. Y
WK OKklahoma City, Oklan 2 150 | WMES Boston, Mass. . 2 5 WQAM  \liami. Fla. 384 TH0 | WSYR Syracuse, N, Y.,
WI.AC WOAO Nanstville. Tenn. 2 1M | WMPC 30 WQAN  Scranton. Pa.. 231 250 WTAD Oulney. TI., A
WLA Louiaville, Ky. 2 30 WMRJ n WQAO-WPAP 1Ciiffside, N 305 500 | WTAG  Worcester, NMass.. .| . 517 250
WLB Ninneapolis, Ninn. . 500 | WNAC- 500 WQGBA Tampa. Fla..... - 238 250 | wram  Cleveland, Ohio, .. .. %400 *3500
WLBC Munele, Tndl. B WNAO Norman, Okia.. 500 WGQBC  Utlea, Miss (dav)..... 216 100 WTAQ  Eau Clalre, W SR
WLEF  Kanaas CItY. Mo. 50| WNAL Omaha. Neb. .. ... . 250 | wgBJ Clarkshnre, W \a C 240 65 lau Clatre. Wis.., ... 254 500
WLBG [Petersburg, va....... 2 100 (Also 105 meters waJ Chicago, Ti1.. . 447 500 - 236 500
thr }-.m‘nlr‘u:d:llc. \;"Y A 03‘3 wug} {’hll:‘x{.ﬂchm‘gt. Pa dav) {2,;3* l(lmﬂg WRAF Laparte. ind.. a 100 a0 . 275 500

418 enona, S 25 "ankton, 8. 0. (d IY = videnca, R, T.... .. 2 5 WTAW Coll Stad . a0
WLEL  iSicvens loift Wise B3 41000 | WNBA  Forest Fark, L2 208200 ‘”"“"mm"f;’,u{n_we“,,gmmim, B0 | WTAW  Solene Swtlon, Tex. . an4 500

Cambridee, Mass, ... 20 i ndleott, N, Y., ... .. I; N wior, Mool .=
WLEN  Chicazo, 111 (pnrhlhh-) 201 50 | WNBH New Bedfori, \lnss o 250 WRAK  Fscanaba, Mich....... 283 50 | WTAZ Richmend. Va.. . 220 15
WLBO CGaleshurg, 111, = o M4 100 | WNBJ  Knoxville, Tenu. .20 50 WRAM  Galeshurg, Il .. 248 50 | WTFF Mt Vernon Hills, V. 203 10.000
wtgg l’\lt\\lr‘;;ul Imlll T)g w:g% ]z,loomlnzt.(m. ,Ill }5 WRAW Tecading, Px... 238 100 | WTFI Toeeon, Ga. ...... . . 210 250

acktord, ; Washington. ™. 3 | WRAX  Philadelphia. Pa. 213 250 a4, G 2 2
WLBT Crown Poim, Ind 50| WNBQ chal(‘r. N 15 WREBC \"\ln'\rﬂ?;o Ind 998 250 ‘x‘.l-.l:g ‘;ﬂ?t';(‘):cl (‘(‘:ln'm; """ .2-:;?-' rgg
WLBV  Mansileld, Ohl 0 NBR Memphis., " Tenn. .. . 100 Vashlogion 1. C. . ++368  FO0 Alwankee. Wis. 0 391 1000
WLBW Oll Clty, I, . 500 | WNEBT I:lczln. . (|lmc slms) 500 WRC Washington, . C... i WwWTMJI AMliwaukee, Mhoeoona 9
WLEX Lang Island G| ' 250 | WNBRW  Carbondnle. 1"a. 5 WRCO Tuleigh. N.C......... 217 250 | WTRL Afidland Park, N. J... 207 15
WLBY Iron .\lqnnmln el 30| WNBX qulmﬁc!d Vt 10 WREC tMemphis, Teon...... 250 50 WWAE Chieago. 1l...... 227 50C
WLBZ  Lover-Foxerof 2 230 | WNBZ o0 | WREN  Lawrenee. Kin.. . 254 750 | wwi Detrolt. Mich.. 353 1000
th)‘( }2!‘}("‘-‘,'};7‘ \“'_' ';3 WNJ 250 | wRES  Quiney, Mass.. 217 50 | wwL New Orleans. Ta...... 246 500
wiig Soo “7: 8 . WNO T\no\\lllc Tenn oon | WRHF Washingion, D.C.(day) 322 150 WWRNC  Asheville. N. C....... 207 1000
WLIT Philadelphiz, Ta 500 | WNRC Greensboro, N. o50 | WRHM  +\Minneapolls, Minn... 261 1000 WWRL  tWoadside. N Y . 200 100
WLOE Chelsen, Mass. 100 | WNYC New York, 500 | WRK Iinmdlton, Ont........ 203 100 | WWVA  Wheellng, W. Va...... 517 250
*Allowed higher daylight hower. **Stancdard or constunt-frequency lr.msm!«lnn 1ncmuw Contro!.

LIST OF CANADIAN BROADCAST CALLS

CFAC  Calgary, Alta. ....... 435 500 | CHGS Summetside, P, . 1., 268 25 | CJOC Lethbridee. Alta.. . ... 268 50 | CKOC Iamlilton, Ont....... 341 300
CFCA ‘foronto, Ont........ 357 500 | CHIC Toronte. Ont . ..., 357 50D CJOR Sealsiand. B.C...... 201 50 | CKOW  Scurboro. Out 291 500
CFCF Maontrexl, Que., . 411 1650 | CHMA Edmenton, Alta.. 1 2350 JRM  Mloose Jaw, Sask. 207 500 | CKPC Preston. Ont., 248 ]
CFCH  Troquols isalls, ‘Ont. .. 500 250 CHML  Xt. Hamilton. Out. g 50 CIsC Torento, Ont. .. 357 500 | CKPR  Midland, Ont.. 208 58
CFCN  calgary. Alta. .. ... . 1800 [ €HNC Toronto, Ont. 357 390 | CIWC  Saskatoon. Sask 330 250 | CKSH 81 Hyacindhe, 12 50
CFCQ Vancoiver, I3, ¢ 1 CHNS Halifax. N. ... .4 10 | €JYC  Searboro. Ont 291 500 | €KSM  Toronto. Ont.. 2 1000
CFCT  Victorin B. C.. CHPC  Vancouver. 1. . 1000 | €KAC Mfontreal, Que. 411 1200 | CKUA  FEdmonton, Alt 500
CFCY Clarlotietown, 3% CHRC nebee, Que. . 3 5 | CKED Vancouver, B. C 411 1000 | CKWX  Nancoyver, Td 50
CFGC urmn--nl ont. CHSC nity, Sagk. . 263 80 | CKCI  Quebee. Que. a41 23 | CKY AR BTl 600
CFJC Kamloons, 1. G CHUC Saskatoan, Sask . a3 500 CKCK Rerina, Sask 312 500 | CNRA Meneton, N. 1B 500
CFLC  Prescott, Ont. CHWC TResgina, Sask... . 312 15 | CKCL ‘Toronto, Ont.. 337 500 | CNRC  Calzarv. All‘\ 600
CFMC TIngSston. On CHWHK Chilliiwaeck. B. C. . 218 5 CHKCO Ottawa Ont. ........ 435 100 CNRE Fdmonton, Alt: 7 500
CFNB Fredericton, N CHYC Montreal, Que. . 411 750 | CKCR  St. George Ont......, 258 25 | CNRM Montreal, Que. 411 1650
CFQC Saskatoon Sask..... CJIBC  Toronto, Ont. H-357 500 | CKCV  Quebee Que.. .. .. - X1 50 | CNRO  Ottawa, Ont, . 435 600
CFRE Tofonto, Ont. .. CIBR  Rtemina, Sask... 312 A0 [ €KEX Toronto Ont.. ;201 500 | CNRQ  Queber. One. . 341 50
8""% Kingston, On(r.)-- | ¢JcAa  FEdmenton. Alta. 517 500 | CKFC  Vancouver. B. C...... 411 50 | CNRR  Retlna. Sask........, 312 500
R e e cjcs  Calmary Ala. .. 435 250 | CKGW Bowmanville Ont.... 312 5000 | CNRS  Saskatoon. Sask...... 330 500
CHES  Tamiiton, Ont . CJCR  Red Decer. Alta. . CKLC TRed Deer. Alta. CNRT Toronto. Ont......... 357 500
CHCT  1ed Deer. Alta., 357 €CIGC T.ondon. Ont.. .. R & 500 | CKMC Cobslt, Ont.... .. o CNRV Vancouver, B. C...... 261 500
CHCY Edmoenton, Alta...... 517 250 | ¢3GX Yorkton, Sask........ 476 500 | CKNC Toronio, Ont......... CNRW Winnipeg. Man....... 384 500
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ADTO manufacturcrs are invited to seud to Rapio NEws LABORATORIES

sumples of their products for test.

t does not maticr whether or not

they ndvcrtise fn Raplo News, the Rapto News LAroRATORIES being an tnde-
f&'ndtuf orguiization, <with the improvement of radio epparatus as its aim.

, after belig tested, the instrumceits submitted prove to be built according
to modcrn radio cugincering practice, thev will cacli be awarded a certificate
of merit; and that apparatus twhich cmbodies movel, as well as weriterions
features in design aud eperation, will be described in this department, or in
the “H'hat New in Radio” department, as its ncws value and general futerest

for our readers shall deserve.

If the apparatus docs not pass the Laboratory

tests, it will be returned te the mamnfacturer twith suggestions for tmprove-

mcnts.

No “write-ups’” sent by mauufacturcrs are published in these pages,
and _ouly apparatus zelich Las been tested i the Loberatories aud
good mechanical and clectrical construction is given a certificate.

found of
As the sere-

vice of the Ranio Nrws Laporatories is free to all manufactircrs, whether
they are advertisers or not, it is uccessary that all goods to be tested be for

warded prepaid, otherwise they cannot be accepted.
alveady on, the markct will be tested for mmn:{)D
ratus in process of development will be tested at,
Addrcss all communications and all parcels to Rapio

required to do the work.

Apparaties veady for, or
actiurers free a}‘ charae.  Appa-

at a charge of $2.00 per hour

News Lanoratories, 230 Fifth Avenne, New York City,

BINDING POSTS

Of the five shown here, No. 2 con-
sists of two separate part: a round
base amd a knurled kuob. [Inside this
knob slides a threaded exlindrieal
unt, into which fits the screw which
attaches te the base of the panel.
The nut is held in position by a
short. but strong spring. To attach
a lead to this hinding post. the kuob
may be either completely unscrewed
or simply pulled out with the fingers.

No. 3

No. 3 is similar in construction to
No. 2, from which it differs slightly
in that the sliding threaded nut is
somewhat longer and passes through
the top of the kuurled knob. To op-
erate this bindiug post, the knob is
held between the index and middle
fingers while the thumb is pressed on
the top of the sliding uut. No. 4
has a spring-operated hexagonal
sleeve and is provided with two
holes; one approximately 3/32-inch

No. §

No. 4

in diameter for ordinary leads, and
a smaller one used cxclusively for
telephene tips. No. 5 is designed to
he used only with telephone tips,
These fonr types of binding posts are
made of snickel-platedd brass with =2
fine finish, and are very satisfactory
in operation.

AWARDED THLE RADIO NEWS
LABORATORIES CERTIFICATE
OT MERIT NO. 2263.

No. 1 resembles in coustruction
No. 2, but has its knob molded in

No. 1
bakelite. Its threaded hase is like-
wise molded in a bakelite nameplate.
This binding post is very neat in
appearance and satisfactory in opera-
tion.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT XO. 2264,

PHONE TIP
The phone tips shown are of the
spring-operated type. Each consists
of a sliding knurled slceve and the

tip proper. The part of the tip
passing through the sleeve is flat,
and is provided at its end with a
hole for the phone cord. This cord
is tightened by the pressure of the
sleeve, which is operated by & small
spring device.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATLE
OF JMERIT NO, 2265.

JACK SWITCH
The jack switch shownt is of the
single-pole double-throw type, and

cspecially suitable for usc as a se-

lector switch for long and short
aerials. It is compact and of ex-
cellent construction. The nickel-

plated brass frame is insulated from
the contact springs. which are made
of phosphor hronze. These springs

VERNIER DIAL

The tuning dial shown is of very
fine mechanical workmanship, Its
frame is 3¥ inches in diameter and
made of Dlack molded bakelite. The
dial proper is 3% inches in diameter
and calibrated from 0 to 200, around
its entire cirenmference. The in-
dicator is of the hair-line type aud
has a vernier calibration which per-
mits reading up to 1/10 of a divi-
sion. This dial has two knobs; one
in the center for rough adjustment,
and a smaller one at the lower ¢l
of the dial for controlling the re-
duction gear, which has a very high
ratio, namely 260:1. By pulling the
little knob wupwards, this may
disconnected, and the larger knob
in the center can be used. A four-
inch lhandle permits the operation
of the reduction gear at a distance
which prevents hody-capacity, as far
as possible. It is of German manu-
facture

AWARDED TTIE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2270.

POWER TRANSFORMER

‘This power-nuit transformer is de-
signed to be used in “B” power-
supply units, operating from the
110-volt 60-cycle house-lighting line,
and using a half-wave rectifier tube
of the UX-281 or UX-216B type.
It has three secondary windings;
one, which supplies 110 milliampercs

[N aceordanee with the new editorial policy which Ramo
News has elsewhere announced, the names of the manu-
facturers or distributors of the apparatus and conpouents
described in this page will no longer be priuted here. Readers
who desire to know the names and addresses of the manufac-
turers of any articles described here, or whether any gyiven
type of radio material made by a certain wmanufacturer has
Leen tested and certified as meritorious by the Ravio NEws
L.anorATORIES, may obtain this information by sending a spe-
cific inquiry with a stamped and self-addressed envelope to
the “I Want to Know” department of Rapo News, 230 Fifth

Avenue, New York City.

Inquiries as to the comparative

merit of two or more artieles, which are both of approced
quality, cannot be unswered, even confidentially.

insnre a perfect contact aml are
operated by a qnarterdnrm of a
simall metal knob of attractive de-
sign.

AWARDED TIE RADIO NEWS
LARORATORTES CERTIFICATE
OF ATERIT NO. 2269,

at a maximum voltage of 730, is
tapped at 330 volts for use with
a rectifier of the 216D type. Aun-
other winding supplies 1.25 am-
peres at 7Y% volts for heating the
filament of the rectifier. A third.
whieh is center-tapped, takes earv

www americanradiohistorv com

of two power tubes of the UX-210
type with filament current of 214
amperes at 714 volts and makes pos-
sible the addition eof a power am-

plificr to the “L" supply unit. This
transformer is rugged and compact
and is sealed in a leavy japanned
iron shell.

AWARDED THE RADIO NEWS

LABORATORIES CERTIFICATE
OF MERIT NO. 2271,

CONDENSER

The variable comdenser shown is
of the oue-lole-mounting low-loss
type. The plates of the stator and
rotor arc of such shape that the
straight-line characteristic of this
condenser is of wneither the fre-
quency, capacity, nor wavelength
type; but it is a combination of all
three. heing nevertheless very close
to the S.1.T. variation rate. It is
of good electrical and mechanical
design: the make is German.

AWARDED THE RADIO NEW
LABORATORTES CERTIFICATE
OF MERIT XNO. 2272

EXPONENTIAL HORNS

The larger lond-speaker horn

shown here has a coiled air cham-
ber of the exponential type, is made
of compressed wood-pulp and ap-
proximatefy 90 inches long; its rect-
angular bell is 18 x 24 inches, This
torn has a low cut-off frequeney, and
affords brilliant reproduction when
used with a good speaker unit. The
depth of this assembly is approxi.
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maicly 1.4 inches and its compact-
ness adapts it for inclusion in any
uf a grext nmmber of radio cabinets.

AWARDED THE RADIO NEWS
EABORATORIES CERTIFICATE
OF MERIT XNO, 2273,

This speaker horn, of the same
make as that shown above, but mmch
saller. is also of the coiled type
and made of cempressed wood-pulp,
Its air columm is approximately but
30 inches lung; uevertheless during

the tests, satisfactory reproduction
of music and speech was obtained
from it, in connection with a good
loud-speaker unit, and it may be in-
corporated in radio rcceivers where
relatively little space is available,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2274,

FILAMENT BALLAST

The resistor shown is  intended
for usc in scries with the filament
of a sercen-grid (type 222) vacunm
tithe  when  operated on a 6-volt
storage  battery, Its resistance

changes antomatically with and takes
care of variations in the voltage of
the storage battery, aund insnres an
approximately constant valne of the
current flow  through the hlament.
It may be used with any vaenum
tube of 4 type requiring 132 milli-
amperes at L3 volts and operating
{from a G-volt storage battery.
AWARDED THE RADIO NEWS
LARBORATORIES CERTIFICATE
OF MERIT NO, 2273,

“B” POWER UNIT

The “I3" power unit shown oper-
ates  from the 110-123-volt, 30-60-
cyele house-lighting  line, amd uses
an -milliampere fullwave tile as
rectifier: five binding posts  supply
taps for the necessary valtages re-
jrired to operate the average com-
wercial  radio  receiver.  The unit
has a maximum output of approxi-
mately 30 milliamperes at 180 volts,

v\ selector  switch, located on  the
ontput pancl and operated by a pluag,
is provided to take care of the enr-
rent demads of different radio re.
crivers; it can be used also to com-
peasate the different line voltages,
Fwo cextrn bhinding posts on  the
vanel are connected to an automatic
double-pole  relay  switeh  built into
the unit: this switeh is operated Ly
the filament current and controlled
fr(.nm the filament switeh of the re-
ceiver. 1t requires  approximately
600 wmilliamperes to operate and has
a4 resistance of approximately 0.21
olims.  The entire unit is enclosed
in a moldad hard rabber case of
attractive nmhogasy finf<h,

AWARDED THE RADIO XEWS
LARORATORIES CERTIFICATE
OF MERIT XN(¥5, 2276-2277.

CONE SPEAKER

The loud speaker shown is of the
doulle-cone type, aml nses a 24-
inch diaphragm of parchment-paper,
having a Dbeautiful leather finish,
The mnit is of the balanced-armaturc
type, and of interesting construc-
tion, Its  laminated U -shaped
pole pieces, made of silicon stecl,
are cast into the aluminum frame.
A heavy horseshoe permanent mag-
net, which has one wide $§-inch longer
than the other, is hekl in position
with regard to the pole pieces by sct
serews in the aluminum frame; so
that drilling the magnet is not re-
quired, The two coils, which are of
clliptical section, are relatively large
and are clamped into the pole pieces;
two special holes in the frame allow
easy mounting of this unit on the
loud-speaker frame. The tone quali-

o) -
o
-

ties of this speaker are excellent;
the reproduction has naturaliess and
great volume.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2278,

CONE SPEAKER

The speaker shown is a reproducer
of the frec-edge cone type, with a
paper diaphragm 11 inches in diam.
cter. It has a it of floating-
armature type, which is equipped
with an adjusting serew. An iron
housing of pleasing design, in hrown
crystalline finish, encases the unit

with the cone. The reprodncing
properties of this speaker, with re-
gard hoth to quality and to volume,
arc very satisfactory.

AWARDED THE RADIO NXEWS
LABORATORIES CERTIFICATE
OF MERIT NoO. 2279,

EXPONENTIAL HORN

The loud-speaker horn shown is
of the exponential type and made of
impregnatedd  fabrie: the cffective
length of its air colunm is approxi-
mately 100 inches, and its hell see-
tion is 18 x 24 inches. This eoiled
horn hae a denth of approximately

13 inches amd may be very conveni-
ently installed in many radio cahi-
nets. The resnlts, obtained when
this horn was tested in canneetinn

with a powerful unit, were excep-
tionally good; particularly remark.
able was the response to the Jower
niusical notes.

AWARDED TIHE RADIO NEWS
LABORATORIES CERTIFICATLE
QOF MERIT XNO. 2281,

POWER TRANSFORMER

The power transformer shown is
intended for use in units supply-
ing the required “A.13.C" power to
radio receivers having in series up

to eight tules of the 201A type, and
using in the last stage power tubes
of the UX-171 or UX-112 type, It
operates from the 110-volt, 50-60
cyele house line, and uses a 350-
milliampere full-wave rectifier. Two
centertapped  secondary  windings
supply 400 milliamperes at 300 volts
on either side for the rectifier, and
one ampere at 5 volts for the fila-
ments of the power tubes, This
transformer is of sturdy coustruction
and is housed in a strong metal case
having a Mack crystalline finish,

AWARDED TIIE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2282,

HEAVY DOUBLE CHOKXKE

The double choke shown may be
usedd in the filter svstems of power-
operating on

supply  units 50-60-

cycle M.C., when the enrrent does
not cxceed 400 wmilliamperes, The
windings of the choke are connected
to three outgoing leads. The ohmic
resistance of each coil is, approxi-
mately, 106 ohms and itz inductance,
approximately, 10  henries. This
donble c¢hoke is sealed in a heavy
sheet-iron container.

AWARDED THE RADIO NEWS
TABORATORIES CERTIFICATE
OIF MERIT NO. 2283,

CONE SPEAKER

The double-cone loud  speaker
shown has a driving unit of the
balanced-armature type. The repro-
ducing cone is 20 iuches in diam-
eter and very handsomcly decorated;
the basc of the speaker is of cast
brass amd has a very pleasing de-

sy

sigh. The performanee of this in-
strument  in reprodnetion  of  both
music and speech has been found to
be satisfactory.

AWARDED THE RADIO NEWS
TADORATORIES CERTIFICATE
OF MERIT NO. 2284,
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HIGB-RESISTANCE
POTENTIOMETER

This instrument is a high-resist-
ance potentiometer, using as a re-

sistance clement a paper strip coated
with graphite, The contact betwecen
the movable arm and the resistance
strip is effected by means of a rol-
ler, which insures a smeooth and a
good contact and does not wear out
the resistance clememt, This poten-
tiometer is of the one-hole mounting
type and has a very necat housing,
made of nickel-plated brass, which
contributes to perfect cooling,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2286.

ANTENNA COUPLER

The bhasket-weave coil shown is
an antenna coupler of the auto-trans.
former type, with an inductance

value of approximately 170 iero-
henries. It is enclosed in n casing
of compressed cardboard with tips,
comected to the corresponding ends
of the coil. 7This device is of Ger-
man manufacture,

AWARDED THE RADHO NEWS
LABORATORIES CERTIFICATE
OF MERIT XO, 2287.

LOUD SPEAKER

The cone speaker shown is of ihe
free-edge type. and uses a unit of
the balanced-armature type.  The
paper cone is 14 inches in diameter
and is honsed, together with the
wuit. in a beautiful metal easing,
having a golden-brown erystalline
finish.,  This instrument has heen
found a very good reprodncer of
musi¢ and specch.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2288

INTERFERENCE ELIMINATCR

The filter device shown climinates
completely, or reduces to a great ex-
tent, the radio interference due to
motors up to five horse power, when
inserted hetween the motor and the
power line; it consists of two choke
coils amd two condensers of .05-mi.
each. The two coils are inductively
conpled awd have a conunon core
mwade of iron strips; the D.C. re-
sistance of cach coil is very low,
approximately 037 ohms. Coils and
condensers are housed in 2 heavy
iron case, with several holes on its
sides to permit good air cirenlation
and insure elfective cooling.

(Continned on page 1191)
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THE INTERPLANETARY RECEIVER

Astronemical note, from
the New  Haven Sunday

cgister of Dec. 18:
“Panel template for drill-
ing METEOR holes, bind-
ing posts aund variable re-
sistances,”” f you have to
wait until some night when
"+ i meteors are falling thick
+ and fast before you can get
holes in your pancl, we
would :ul\lse “Tuild some
other sct,’

Courr:butm‘ bv
. Naftal.

THAT BLASTING STUDIO

Eé’ E’naimf“' & 11,

1Y\ Auckland.

Station
must pnt some strong stuft

on the air, accordmg to
the N. Z. Radio Reeord of
Dee. 23: Mr,  Fletcher
sists on carr;mg on_his
radiv \\ork ‘1 love it,” he
SAays. do his nephews
and lll (E‘ " you see
a man with an arm or le
missing  you'll know he's
been tuned in on 1Y.\. But
they like it,
Coutributcd by

U, Satterly

{New L_E:Ll:uuf)

LADY LUCK, THEIR PATRONESS
Interesting item from_the
Cincinuati Enquirer of Tan,
“l'or some time KW KH
has leen styling itself as
‘the SUPERSTITION of
the South.” 7  We were
well aware that the South
is the land of the rabbit’s
b fout, horseshoe, conjures
4 and other things smacking
of the supernatural; Dut
this is a new one on us,
Where's it worn!
Contributted by
Koy 1. Nawyer.

PRODIGIOUS PORTABILITY
Fxacting rcqunire-
ments  for the  set  con-
structor in a prize compe-
tition sponsored by the
South African Il i'r'('ls':s
H’rrl.l\- of Dec. 14: *The
OMPACTNLESS and
weight must be reduced to
a MINIMUM.” Much in-
genaity was  required by
these terms: but the prob-
lemm has at last heen solved
by a gas-filled ecabinet.
Contribnted by
Edtwin Potter.
(S0, Afriea)

HELP FOR THE FARMERS
Advertisement

found in
the Toronte Daily S!ar ?;

: e Jan, 16th: 1t A

M‘FSTAWON- STABLE and tubes, prac-
i tically new, recal snap.”’
' No, \llraml_\', I ain’t agoin’

g to wet” outa_ bed this cold
B! mornin’, Let that  gol-
g durned radio feed the stock.

\\ addya think I paid that

5 'u:mt all that money for,

lfﬁtg if 1 have to get up_and

i M the chores? No, sirec.
Contributed by

Garfick.

HAIL, HAIL, THE GANG'S ALL HERE!

Voisteadian 1notif in re-
ceiver desiygn, mentioned in
the Radio Iorid of Dec.
3: A friction drive RUM
is employed. , . ." this in
connection with a gang con-
denser. We wish the manu.
facturers of sets to under-
stand that this bootleg stuff
can NOT be trusted. We
want the varnish left on
our sct, so well stick to
the old dials.

Coutributed by
Hom, Hiche.

YoUu TELL 'EM!

In the Loake County (11
linois) Register of Jan, 11
we have this very frank de-
scription of a well-known
manufacturer’s sets: "“The
addition of the unew plant
will permit a larger manu-
facture of com¥letc radio
sets Iy MAUDLIN AND
SOMETIMES \WORSE.”
We are always for truth in
advertising and news; but
this seems like an overdose.

Coutributed by
E. C. Dymoud.

PAGE MR. WEBSTER
In Crosley’s advertise-
ment in Kadio News, Fel-
ruary, 1928, a new adjcct-
ive is  discovered _ that
smacks strongl) of Elinor
Glynn: *The new t)ge 1
Musicone s 5EX.
'lR:\OR!)l.\.\R\ as its
companious ¢l promises
?rcat satisfaction. , . ,”' At
ast a loud speaker with
sex appeal! Boys, remem-
ber the female of the spe-
cies is more deadly. . .
Contributed b\'
L " Boftin,

[EEXTRATHANARY
|G ITHER KNOW!

RUUEIT MR

F you happen to see any humorous mis-

prints in the press we shall be glad to

have {ou clip them out and send to us.
No RADIOTIC will be accepted unless the
printed original giving the name of the
newspaper or magazine is submitted, with
date and page on which it appeared. We
will pay $1.00 for each RADIOTIC ac-
cepted and printed here. A few humorous
lines from each correspondent should ac-
company each RADIOTIC. The most hu-
morous ones will be printed. Address all
RADIOTICS to

Editor, RADIOTIC DEPARTMENT,
c/o Radio News,

IS THIS FADING?
Why you lost that sta-
tion tfu other night is re-
vealed in the Chelsea, Alass. ,|RADIO WAVES
Record of Dec. 30: “It is CHEAP TO DAY
alleged Ly the police that
the boys stole 643 pounds
of RADIANTION, vahled
at $20 from Philip Lewis’
junk shop.”  Cur guess is
that the junk man collects
worn out I’"l('IO waves and
peddles them to stations
dissatisfied with their wave-
length allocations.
Countributed by
Don Emery,

DUCK, MEN, HERE THEY COME

In the Chicago American
of Deec. 24 we see this in-
tcrcstmg piece of informa-
tion: ‘“These stations will
try out 200-meter broad-
casting unext week: WORD
using 5000 watts and WB-
BR 1000 MATTS.” There
is no doubt in our mind
that WBDR \\'oul_(il cg\'er
‘Qaray, o quite a  stretch if  these
matts were rubber. We'll

—F quit,
Contributed by
Owen Mcedrdle,

FOR THE RURAL RECEIVER
Pastoral geésture from
the Chicagoe Evening [Post
of Jan. 5: *“A guarter-inch
GR.ASS shaft is provided
so that the condenser may
be used as any ordinary
variable condenser.” When
vyour set doesn’t tmune in a
station so very well, you
might look inside and see
if  somcone thoughtlessly
nsed graiun or alfalfa, there-
hy elogzing up the works.
Contributed by
Ronald 4. Mc'\'cull

WwWWW.americanradiohistorv.com

PEP UP YOUR BATTERY

A new method of remov:
ing battery oxide is men-
tioned in the I’ (FL Radio
Magazine, (Vol. 1, No, 2):
“The green oxide may be
removd by pouring
warm WEATHER slowly
over the surface of the hat-
tery.” DMike of the Inves-
tigation Dept. is now on
- his way to Washington to

. get some warm weather
from the \Veather Bureau.
He's having a hot time (7).

Contributed by
R. J. Haasc.

WHAT PRICE EUGENICS?

Commenting on a1 _new
type of antenna, the Radio
Wmld of Dec. 31 says it
is ‘“so 5|mple a $4 child
can put it up.”  With all
this cugenics and compan-
ionate-marriage stuff  stir-
ring up the country, you
can't be sure of a.u)tlmlg
these days. $4 is a low
rrme for a healthy child;
mt the trouble isn’'t the
initial cost—it’s the upkeep.

Coulrnbutc} by
R, Calvacchi.

AFTER YOT,

MY DEAR GASTON

Influence of the Dook of
Ltiquette upon electric phe-
nomena related in the Rg-
dio l'orld of January 21:
“The alternating current
does not flow through the
condenser, It BOWS in
and out of the condenser.”
\\c should. indeed, be able
fo extract the height of
harmony from radio 8ets
upcr'\ted by so cousiderate
a medium,

Contributed by
W. S. Roscuil.

FOOD FOR THOUGHT
Television is with us. and
also other things reported
in the News Scutinel, of
Fort \\a\ne Ind., on Jan,
13: -Light BEANS Take
Pace of Sound Wave in
Ordinary Radio.” Soon
in old New Eungland, in the
heart of the Dean lelt, the
good housewives will dis-
card their ovens gn Satur-
day and use radio to get
the Sunday breakfast,
Contributed by
D. R. Baker.

EXPENSIVE FUEL
A burning

question is
found in an advertisement

in  the  Portland Ovregon
Daily Journal of Jan. 20:
“$930 DLrand new 8-tube
Radiola and Brunswick
Tangtrope COMDBUSTION
' Mike of the I. D.
informs us that coal is still
rather expensive hut, hon-
cstly. we would rather hurn
coal than stuff that costs
anything  like = that men-
tiotted iu the advertisement.
Con!: fbited by
L. S Suéud.

TWENTY-FOUR VOTES FOR——
Torerunner of the coming
political  campai men-
tioned in the Radio I orld
of Dec. 31: “IRE Conven-
tion Ilere Soon.” We have
finally persnaded Mike of
the fmestlgatmu Dept. to
nm  for Generalissimo of
Iiroadcasting. .\mong his
other jobs will he to find
out why tenors live, They're
the ones that are stirring up
all the ire,
Contributed by
Griser,
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THIS Department is conducted for the benefit of our Radio Experimenters.

Conducted by C. W. Palmer

publish only such matter as is of sufficient interest to all.

1. This Department cannot answer more than three questions for each correspondent.

We shall be glad to answer here questions for the benefit of all, but we can

Please malke these questions brief; if the inquiry is concerning

a circuit other than a standard, published one, delay will be prevented by enclosing a diagram and other necessary information.
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink. No attention paid to penciled matter.

3. Sketches, diagrams, etc., must be on separate sheets.

This Department does not answer questions by mail free of charge.

4. Our Editors will be glad to answer any letter, at the rate of 25¢. for each question. If, however, questions entail considerable research work, intricate

calculations, patent research, etc., a special ¢harge will be made.

Before we answer such questions, correspondents will be informed as to the price charge.

WHAT 1S DETECTION?
(2272) Ar. R. J. Wentworth, of St. Louis, Mo.,

writes:

()  “Will you explain how crystals and vacn-
um tnhes operate, when used for ‘detecting’ rfadio
signals?”

A. The erystal deteetor, which was very popur-
far several years ago, and is still used in a very
large number, if not a majority, of the radio

cousiderable distance, and by this means we night,
for instance, send a message. Disregarding the
complexities which are presented by the very in-
tricate sonnds of music and speech, let ns con-
centrate on the idea of sending a succession of
impulses, in the form of waves, which are com-
parable to the dots-and-dashes which puzzle, and
veeasionally anmoy, the ordinary radio fan.

A Hydraulic Comparison

If we dip out and ponr back a lucketful or so
at more or less regular intervals from aud into
the body of water which is to be our medium of
communicatiun, we will set up waves; that is to
say, we cause the water to rise and fall in rapid
succession, for a considerable distance from our
scene of operation.  This is not a forward motion
of the water, for the Imcketful we pour in stays
near us for a considerable length of time; it is
a backward-and-forward, np-and-down motion. cor-
responding somewhat to that carve representing
“voltage”™ changes that we picture when we talk
of a *“radic wave.” We can put a small float
un the surface of the water, at the point where
we wish to receive the message carried on these
waves; or let us make a little dam with its top
at the exact water level, as shown in Fig. (3. 22721
at (1) and (2). When the “trough” of a wave
comes along, ne water will spill mver; Imt when
the “crest” arrives, it will break over the top
of our little dam. This action we may compare
1o that of our crystal detector, which responds
to the radin wave by jassing only the hali of it
which is *“‘above the line;” that is, the impulse in
me direction only,

it we desire to get something more than the

very fechble little wave whieh we thus receive;
we want to put in motion in one channel a much
larger ameunt of water. Ilere is where the “am-
plifying'” action comes in. A radio tnbe is truly
a “valve.)” as they call it in Europe; a small volt-
age applied to its grid, under certain conditions,
turns on and off the current from the "B' battery,
which is much greater in its electrical effcet.

To illustrate the action of a tube, we have what
is known as its ‘“‘characteristic eurve."” Without
explaining too technically the action it represents
(see the department, “The Radio DBegiuner,” in
this issue) this curve indicates the amount of
“plate cnrrent” which the tube passes, for any
given amounnt of voltage difference hetween its
filament and the grid and with a fixed value of
plate voltage. The plate current is proportioned
to the hieight of any given point on the cnrve just
above the point on the scale indicating the corre-
sponding grid voltage. At the Dlottom we have
shown the cffect of a typical “train” of radio
waves on the grid voltage. and in the horizontal
enrve the corresponding “‘wave” in the plate cir-
cnit of current which ean be uscd to actuate the
diaphragm of a telephone (See Fig, 3, 2272 C.)

Returning to our water analogy, the simple
rectifier, such as the crystal, cannot pnt into the
telephones any more energy than it reccives—Iess
in fact, as current is nsed np in overcoming its
resistaice, Just so our little dam in Fig. .
22721% (2) must surround a depression kept lower
than the water level, so that the incoming wave
can spifl into it.

The Hydraulic Amplifier

But we cau use the rise amd fall of a float
on the waves to operate a gate and control the

Three radio circeils using common detection

methods: 1, crystal: 2, plate-cnrvent or “bot-

tom-bend” veetitication,. with negative grid bias;

3. grid rectilication swith positice bias rcynluted
by grid lecek and condenser.

reeeivers ontside of the United States, has  the
peculinr  property of offering a higher resistance
to electrie currents passing throngh it one way
than it does to those passing in the opposite diree-
tion. The radio-frequency alternating current,
whicli we calt the sigual, comes from the aerial
(or possibly throngh an R.F. amplifier) and tries
to pass through the crystal, first in ene direction,
and then in the other; but its flow is practically
confined to one wiay, because of the increased
resistance offered to the current whenever it is
reversed.  Thns, only one-half of the incoming
currcnt  passes  ihrough the headphones in  the
simple crystal-detector circuit shown by the dia-
eram in Fig, 2272\ at (1).

When we use the well.known  three-ctement
vacnum tube as a detector, we have our choice of
two mcthods of detecting or “‘rectifying”  radio
signals; they are called "plate rectification” and
Yarid rectification.”” While the first is more casy
to explain diagrammatically, the sccond is more
commenly nsed. In addition to its detecting effeet,
the tube introdnces also the action of “amplifica-
tion.” A rather simple analogy may serve to
convey the idea, though not with complete details,
in a form easier to comprehend,

We may compare the radio
caused by agitating water; these will

signal to waves
travel a

Abov,e is a comparison of radio detoction with that of watcr twaves.
wave” rectification: ouly the top half of the waove s
sents the tube grid, and the water in the aqueduct the piate curreut.

rills over the dam,

I 1 and 2 we have simple “half-
In 3, 4 and 5, the float repre-
In 6 the tank yepresenis the prid

condenscr; it discharges through the “siphon’ (the grid “leak’) when the pressure becomes Ifgh enorngh.
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flow ¢f water from 2 higher level to a lower, as
in Fig Q.2272B (3). Above our float we have
an aqueduct containing a *'weir,” or water outlet,
and a “shiice gate” regulating the flow of water.
This gate. when it is perfectly level, permits a
very slight amount of water to escape. It is
pivoted far over to onc side, so that tilting it
one way permits a great deal of wuter to escape;
while tilting it the other way practically cuts off
the flow. We conncet one end of this sluice to
our little float,

When the float rises, as pictured at (4), a great
deal of water cscapes; when it falls (3), the flow
is practically eut off. The result is that, as the
waves come in aud lift our float, thcy increase
awl decrease the flow of water, at a much higher
level and to a much greater amount; but that
flow is steady and in one direction, not the back-
ward-amdl-forward motion of waves. This is also
the «ifference hetween the radio wave and the
direct-current  impulse  which operates our tele-
phoue diaphragm.

Plate-Current Rectification

Returning to the eleetrical action, Fig, (3.2272C
shows the plate-rectification effect which corresponds
to the apparatus we have just described. It de-
pends on the “bend” which we see at the hottom
of the “characteristic curve” of our tube, and
which corresponds to a limiting range of mnegative
grid voltages, varying with the tvpe of tube, In or-
der to keep the grid at this negative voltage, com-
pared with the filaineut, it is necessary to use a “C”
battery or voltage-supply source with its positive
terminal counected to the .\-—:" for the “A—""
voltage alone is not far enough helow that of all
points on the filament. Such a "C™ battery is usn-
ally composed of several dry cells in series; or the
“voltage drop” Detween the ewds of a resistor in a
power unit mav be nsed for the purpose. (lMig.
02272\ at 2)

At the hottom of the diagram, helow the bewd
in the characteristic curve, we have pointed out
the *veltage wave form™ of the incoming radio
wave. If we draw a line directly upward from
any point on this curve, representing the twoligge
ou the grid at that instont (the grid negative volt-
age or bias,” plus or minas the voltage of the
reeeived signal, according as the incoming wave is
at a positive or a negative stage) until it meets the
characteristic curve, awl then extend another line
horizoutally to the upright secale marked “plate
current.” we will get the value of the curvent flow-
fug  ketween filument and plate af that <nstant.
Tf, for each witlue of the grid voltage, we find the
corresponding valne of the plate current, we can
draw the resulting watve form of the plate current—
which is all dircet current. It will he seen that
there is present some ‘‘distortion” of the wave
form: that is, the variations in current aré greater
in one dircction than in the other, when compared
with the variations in voltage. In the diagram
this result has heen exaggerated to make it cvident,

It is plain that we have in this case, not a
true rectifying action, as with the crystal—hut a
velay or amplifying action. Tt will also Le noticed
that, with this method, no current flows in the
grid circuit—unless the grid is allowed to hecome
positive—anel there is no drain on the “C™ bhattery.

Eo ~ PLATE - CURRENT
o CURVE
ao -~
8
U% RESULTING
e [ WAVE FORM
S GREATER ON
g3 i THAN THE OTHER
Lo~
x"“-H}- R R B A
- ;< 119+ GRID PGTENTIAL
| |
l<a
|<>I
1<~ IMPRESSED
1< "WAVE TRAIN®
{g,! OR SIGNAL VOLTAGE
» >l
Q-2272C

The “characteristic enree” of a vacuum tube is
a diggrem of the amplification it gives, aud
ecery student of radio should be familiar with
the idea represented.  The “sdgnal” iu covery
tube romes in as voltage on the grid; it poes
ot as currcnf througl the plate circnit. A
“characteristic curve.” drawn for a given tube,
at a given plate voltaac, shotws twehat response
may be cxpected from it for any aicen grid bias.

This is in contrast to the other method of de-
tection, which is that used in most radio receivers,
and which we will now describe.

Grid Rectification

When we refer again to Fig. Q.2272., at (3),
we find that the grid return has been changed from
the ".A\—" to the "A+4+" filament lead, and that,
in place of the "C” battery, we have a “grid
leak™ and a ‘grid condenser” in the grid-filament
circnit.  This places on the grid a positive hias
of half the value of the voltage across the fila-
ment (when the gril is compared with the middle
point of the filament); this is usually sufficient,
without requiring an external application of posi-
tive voltage,

The action when this method is used is as fol-
lows: the incoming signal voltage tends to send
a current through the circuit, from the grid to
the filament, and back again. DBut this current
can flow in ouly one way, from the grid to the
filament; hecause of that property of the vacuum
tube which permits electrons to travel only from
a hot clement (the filament) to a cokl one (the
grid or the plate). This current flow Dbuilds up
an electric charge on the grid condenser, and
causes the voltage on the plate of the condenser
which is nearest the grid to become negative, as
well as the grid itself,

Whenever the radio wave reverses, it merely
stops the flow of electrons; for the space between
the filament and the grid will pass a current in
only one way, Thus the flow from the filament
keeps increasing the negative charges on the grid
until they oppose the incoming signal voltage and
overcome it, The grid leak then allows the charge
to leak off through the grid return to the filament.
This cycle is repeated with cach train of waves,
the grid being in the same condition at the ewd as
at the beginning. The resistance of the grid leak
must be of a suitable valie, to secure smooth
opcration, however.

This variation of the voltage ou the grid, caused
hy the incoming signal, will also produce a varia-
tion in the plate current; as the grid bécomncs more
negative, it decreases the flow of current from
the “B’ bhattery or power unit; aud, as it hecomes
positive again, the flow of plate current hecomes
normal.

It will be, perhaps, more difficult to explain
the difference hetween these two methods of tube
detection by our hydraulic-gate analogy, to the
satisfaction of our readers. They would correspond
most closely to a readjustment of our wave-operated
float, and of the point of pivoting in the sluice-
gate which it opens and closes. In onc method,
we may say, the risc of the float closes the open-
ing; in the other, the fall of the float closes the
gate. Alss, let us suppose that, to correspond
with the grid-rectification process, the float is in
a compartment into which successive waves spill,
cach raising the float a little more, wuntil the
water rises ahove an overflow level and discharges
throngh a siphon (6).

In comparing this system to radio waves, we
must suppose that these waves are created in series
or “trains” Ly the millions, in regular succession
with varying intervals and heights; and it is our
desire to gauge, not the height of single waves,
but the respective rapidity of the changes which
are made in the rate of thecir production and the
height of their crests, This corresponds to “‘modu-
lation” in radio; and the reverse process is
“detection.”

There are several differences between these two
types of tube rectification. Plate rectification does
not consume any grid current, normally; Dut with
grid rectification tlhere is a flow of current {(drawn
from the “A” battery) in the grid cirenit.  An-
other difference is that the plate-current method
produces the sounds in the plones hy an {uercase
in the plate curreut: the grid-current method by
a deercase in the plate current, The latter actu-
ally rectifies the incoming signal in the grid cif-
cuit, hecause the changing bias oun the grid allows
the grid current to flow in only one dircction: the
former rectifies the current in the plate circnit,
because it is possible for it to flow there in oue
way only.

The sum of the current changes, with cither
method of detection, over a period of thousands
of cycles of the radio wave, will e found to
correspoikl very closely to the eclectrical todifi-
cation caused at the microphone of the broadeast
station hy the sounds of speech or music which were
heing hroadeast, Tor this reason, the phones or
loud speaker in the ontput of 2 detector circuit
will reproduce these sounds very closely.

Modulation and Rectification

The grid-rectification method is more sensitive,
becanse the cffcet of the small individual waves
of the signal impulses is “cumulative” in its
influence on the plate current, therchy producing
much greater voltage changes on the plate than
does the plate-rectification method. See Fig. 2272DN.

Fach aundible note reproduced in radio is con-
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verted into electrical alternations (1) at rates
varying from about 30 to 35,000 per second; and
then allowed to modulate more powerful alterna-
tions (2), made at a rate of from 330,000 to
1,500,000 per secowd, in the casc of ordinary broad-
cast statious, JIn the case of short-wave stations,
the carricv-frequency alternations may be at the
rate of 20,000,000 a second. It is evident that
each vibration of 2 236-per-second (256 cycles
equals “Middle C” on the piano) audio-frequency

-5-

e i

-6

Q-2272.D

In the tlustrafion above, 1 and 2 represent
the broadcast 4., modunlating wave and the
station carricr wage. which are combined by
“modilation” to form the altcruating signal
wave shown at 3. At 4 we have the result of
detection, a somewhat distorted, pulsating direct
current; this is scparated by suitable means
into an AJ, diveet-enrrent signal impulse, 3,
aind an R.F. component, 6, wihich is by-passed
back to the filamcnt, uscd for regencration, or
otherweise disposed of.

note covers the period of 3,000 alternations of
the carrier wave of a 1280-kilocycle (234.2-meter)
liroadcast station; and its influence is thereforc
spreadd over 3,000 successive alternations on  the
grid of the detector tube of a radio set receiving
a Dbroadcast from this station. It is therefore
desirable that, so far as possible, tlic effects of
the carrier-wave be eliminated entirely from the
audio stages of a radio receiver; as their presence
(6) eauses a ‘‘radio-frequency component,” which
is a source of trouble, and is combated by the usc
of radio-frequeney chokes (the action of which
was described in this department for February).

ELECTROLYTIC RECTIFIERS

(0. 2 “I would like to ohtain some information.
about clectrolytic rectifiers and the solutions used
in them. ‘hat is the best clectrolyte, aud what
are the comparative advantages of ammoniwun phos-
phate and ammonium’ horate over the usual horax
used in aluminum-lead-type rectifiers?*

(A. 2)) 1In the nsual home-constructed rectifier. a
saturated solution of commercial horax (''sodium
hiborate”) is employed. - This clectrolyte is suit-
able in most cases; hut if the horax is not entirely
puré considerable trouble may he encountered. .\Am-
moninm phosphate or ammonium borate dissolved
in distilled watér. is much more suitahle. The
former .is prepared hy dissolving as much “pri-
mary” or acid ammounium phosphate as the water
will take up, thus making a saturated solution.
Crystals shonld be added wuntil they fall to the
hottom, and theu the liquid should he filtered off
and used. .\ similar procedure may be followed
with the horate; care should be taken to procure
a chemically-pure “‘salt.”

The ammonium-phosphate electrolytc may be al-
lowed to stand idle for a long period of time with-
out injury. The ammonium-borate clectrolyte, dur-
ing an idle period, will increase its internal re.
sistance, which causes the voltage to drop off con-
siderably. In some cases, it is necessary even to
scrape the electrodes to make the rectifier function.
The ammonium-borate solution reacts upon the lead
plate: thus forming “lead peroxide.” which gradu.
ally falls to the hottom of the container. No such
trouble is encountered with aminonimm phosphate,
The aluminum cleetrode should he of the purest
metal obtainable; since any slight impurity will
cause a “loeal action” which will ruin the recti-
fier. Tt is advisable to place a rubber tube over
the aluminum plate at the point where it leaves the
solution, so that exidization cannot take place at
this peint.

(Contivued on page 1191)
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®
cAre You a

Service Man

Engineer Mechanic

Dealer Student
Advance Experimenter

Are You
Interested in

1. Advanced materdal on -electrifica-

. tion and power supply.

2. The mathematics of radio.

3. A monthly review that includes
from six to ten construction articles
each month on the outstanding
construction developments.

IF 8O, SEE COUPON BELOW

Custom Builder

RADIO
ENGINEERING

has been published for seven
years exclusively for the pro-
fessional men of the radio indus-
try and trade. It includes each
month a review of important
construction developments, to-
gether with some forty pages of
carefully selected articles on
technical and semi-technical
subjects prepared by leading
engineers of the industry—ex-
clusively for RADIO ENGIN-
EERING. A non-biased source
of accurate technical information.

The Editorial Staff
is headed by

Mr. M. L. Muhleman
Advisory Board of Editors
John F. Rider Zeh Bouck
Harry G. Cisin James Millen
Austin C. Lescarboura

RADIO ENGINEERING IS
NOT SOLD ON NEWS STANDS

—— . S e S IS TSN SIS S S

RADIO ENGINEERING, Inc.,
52 Vanderbilt Ave.,, New York, N. Y.
$2.00 for 1 year
Enclosed find {$3.00 for 2 years
subscription to RADIO ENGINEERING.

Enclosed find twenty cents (20c.), for
which send sample copy of RADIO EN-
GINEERING.

Address. . .......... Bopoaa000n0000000 5

Town and State., . . .. ...

Please Check Your Classification:
Dealer [J Manufacturer O Service Man [
Engineer [ Professional Set Builder O
Distributor 1 Anything Else 3. ...

A Novel Radio Dial

TUNING devices have assumed many odd
shapes; but there is a great deal of in-
genuity in the indicator now used on a
French make of receiver. The pointer of
one tuning condenser moves horizontally,
and the other vertically, across a scale; and
their intersection shows the position of the
station tuned in, ** will be noticed that

f——\

T €

L

B

Tuning scale of a wew Freach receiver, for
two wavelength bands.

there are two curves across the chart of
wavelengths,  One represents the lower
range of European broadcast stations, prac-
tically equivalent to our broadcast band;
and the other the long-wave stations, be-
tween a thousand and three thousand
meters.

The Voice of Wales

ELSH members of the English Parlia-

ment have united in a demand on the
British postmaster-general for the estal-
lishment of a broadecast station in Wales
devoted cexclusively to programs in the
Welsh language. It is represented that this
would be a great stimulus to the sale of
radio sets in Wales, as well as of cultural
value,

Radio News for April, 1928
Airplane SOS Saves Ships

HE *S0S5"” has more than once of late

called shipping to the assistance of
aviators; the compliment was rcturned in
the English Channel not long ago, when the
pilot of a London-Paris aerial express ob-
served that a small steamer below him was
on fire. He at once used his transmitter to
notify Croydon, England, which broadcast
the alarm. It was picked up at Boulogne,
France, from which port a tug at once put
out, rendered timely aid, and towed the dis-
tressed vessel with her crew of fifteen safely
into port.

A New Radio Gadget

ROM the columns of our DBritish con-

temporary, The Wireless Trader, we re-
produce the illustration of a new accessory,
which, as its editor remarks, is long over-
due. The vessel is composed of baked red
clay, like the ordinary flowerpot, but is
equipped with a handle, and filled with the
highest quality of ground, in which is emn-
bedded a small copper terminal for quick
connection to the “ground” terminal of the
receiver.  This convenience is, of course,
especially designed for
use with portable re-
ceivers; but may, sug-
gest the makers, be
used as well for grow-
ing rhubarh or holly-
hocks. (We  would
suggest currants, but
care must be taken
that the fruit does not
fall from the shrub
and go astray.) As
April brings pleasant
outdoor and garden

A uew portable grouand,

designed by a British in- :
ventor. == =
(IR NI EETTT Y TP L - :_
=

weather, as a rule, there should be a con-
siderable demand for this portable ground
—especially around the first of the month.
Our enterprising Awmerican manufacturers
will undoubtedly be prepared to meet it.

A Proposed Television Set—*‘*The Motorist’s Friend”’

heEindon

www americanradiohistorvy com
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$ I o “Try this on your piano” ¢ 1

® ' :
only Here it Is! only

The Loudspeaker Sensation of 1928

If the success of any product is measured by what people say and
thinlk about it, then this newest radio product iz a sensational success.

of course

product m

Simply attach the ENSCO piano unit to your piano and the cord to your
radio set---it only takes a minute---and you have a
marvelous, resonant loudspeaker.

This wonderful device makes use s '\[ ["I in ’///d’;;
of the perfect sound-reproducing | <., JEtis—"=gr-14 1.
qualities of the piano sound- ¢ | // EE
board. It took years to develop

the piano to its present state of
perfection, and you can now
enjoy perfect radio reproduction |
by using this sound-board.

It doesn’t show—it does not
mar the piano in any way or
interfere with its use as a piano.
Fits any piano, grand or upright,
and works on any radio set.

The reproduction is simply marvelous. The sonorous bass notes, the rolling notes of the middle
register, and the thin, sharp tones of the upper treble—all perfect—and the voice sounds natural.
The famous ENSCO drive mechanism—the rugged direct-drive, distortionless unit developed
by Clyde J. Fitch, makes this possible. It is new, and the results will surely astound you.

MANY NOVEL APPLICATIONS

Musical furniture is now a reality. Imagine the dinner table, surrounded by guests, bursting
forth into glorious song, a chair or bridge table telling a bedtime story, or a door or panel singing
a baritone solo! All this is made possible by the ENSCO piano unit. It is made by the makers
of the famous ENSCO cone speaker kits under U. S. Patent No. 1630199 and others pending.

The Best
$10

You Ever Spent!

If you do not have a piano, use it on the table or a panel, or door. It works!

- - ~ 7
= B el P

Sold under money-back guarantee. You must be satisfied or your money will be refunded.

Price only $10.00. Complete with 20-foot cord. Ask your dealer or send order to our nearest

office. Shipped prepaid on receipt of check or money order or C. O. D. with postage added.
Price in Canada—$11.50

ENGINEERS’ SERVICE COMPANY
25 CHURCH STREET 28 E. JACKSON BLVD. 331 BAY STREET
NEW YORK CHICAGO. ILL. TORONTO, ONT.

www americanradiohistorv com
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The Story of
Chemistry

FLOYD L. DARROW
within
your grasp!
—interesting—

Chemistry—Floyd L. Darrow
has presented this subject in a
eoncise, simple manner.
Though a great deal of time
was consumed in research work
and study, the book is in such
a readily grasped form, it will
be nothing at all for you to B
obtain a good understanding of  [{f
the subject. o

530 PAGES—6" x 9" W
The book is beautifully and

T

o o P,

-~

b

:l.; sturdily bound, with a good ‘::I'
id supply of interesting illus- A
W1 trations. bt

¥l

L] The price is a low figure at
E1]  which to gain such a complete
.‘i, education as it affords.

A

e

{,_
-
e

':ﬁ; The Story of Chemistry T
#l SPECIALPRICE [
- $3.98 i
*: USE COUPON BELOW ‘

— =

N —=

e

THE STORY OF |

CHEMI_STRY_ j'

o
Ay

o5

G e Ty iy
-

ey Co e g
e R

iyl -
LLERT Fperss

STERE Mmoo e aguifb]
ks LT ERN T |r|lrl.\-'
COUTETN I|u.=r\-—|'\-|.lll'

TR Tead § Rgd
ot L
H T B Proghen o e

0 ANSE o Cleralery sk

[LEY PR
= NELENT AN e e, Fampeg

# FLOYD I pARROW '||

i

o Jadel L TH s
CONSRAD COMPANY, INC.

230 Fifth Avenue, New York City
Gentlemen: 1 enclose $3.98—please send
me one cony of *The Story of Chemistry.

Name - i bt i
Address .. .......
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Television Comes to the Home

(Continued from page 1100)

But there is another side to the story.
In studying radio reception, as we know
it today, static, interference and fading arc
factors about which very little is known.
These arc also present in television, but
instead of being andible they are visille,
Not only that, but the eve is more sensitive
to diffcrences in shading and minute changes
of position than is the ear to differences in
sounds. For that reason, thce study of the
problems of transmission will be made much
more effective by the use of television
apparatus.

In television “static” appcars on the
screcn as black splotches, which momentar-
ily blot out the image. “Fading,” such as
that experienced in voice transmission, re-
sults in, literally, the gradual fading out
of the image on the lens. When the receiver
is oscillating or “squealing” the image has
more contrast; i.e., the shadings and shad-
ows hecome a dead black with a correspond-
ing lightening of the “high lights.”

Another interesting part of radio trans-
mission, which is brought out by television,
is the “echo image.” This condition is evi-
denced on the lens by a double image, i.e.,
the appearance of n perfect sccondary image
beside the fundamental image, and alinost
as strong. This occurs only under certain
weather conditions and is believed to be
a visible “echo” of the wave due to vertical
reflection from the electronic layer of the
upper atmosphere. The echo image is usu-
ally displaced on the lens to a distance cor-
responding to a declay of one fifteen-hun-
dredth of a second; showing that the echo
wave had travelled about 124 miles and yet
was nearly as strong as the other, which had
only travelled a few miles, Obviously such
phenomena as this could never be detected
by the car.

A NEW TYPE OF ANTEXNNA
Lxperiments in the ficlds of television have
brought about a new type of antenna, which
is illustrated in IFig. E. IFrom the arrange-

ment of the wires it has been named a
checkerboard antenna; the sides of each
square being egqual to half a wavelength.
All these half-wave antennas are connected
in such a way that they oscillate in phase
and require no tuning.

The checkerboard antenna is nof a beam
antenna, although all the encrgy is pro-
Jjected in the general direction toward which
it is desired to transmit. The angle at
which the antenna is arranged is of great
importance; for example, the onc shown in
Fig. I is intended for work with San Fran-
cisco and the left side of the illustration
is toward the west.

As mentioned previously in this article,
there arc still many mechanical and elec-
trical obstacles that must be overcomne be-
fore television apparatus, such as that illus-
trated here, can be available for ordinary
home use. But the important thing is that
it is at present a reality, and no longer
merely an engincer’s dreant.  In three homes
in Schenectady today television receivers
stand beside the regnlar broadecast recciver
and, although members of the families at
present have to crowd a bhit to gee what is
coming over the air, yet the time surely is
not far distant when they will be able to
sit comfortably before the television receiver
and see with the same ease as they hear
today,

Theré certainly can be no doubt that we
are on the threshold of a new cra. Tele-
vision has been demonstrated several times
before in this country and abroad; but now
it has been bhrought into the home in a man-
ner that can be readily comprehended and
by apparatus simple enough for the average
man, who is not mechanically inclined, to
operate. And that is a real step forward.
Although it is the technical man and the
experimenter who have made radio what
it is today, the layman—swho is tyvpical of the
great majority of radio enthusiasts—is the
one to be pleased and catered to in the per-
fection of radio utilities.

A Novel Automatic Volume
Control

(Continued from page 1131)

while with a “voltage-squared™ detector, {he
average reetified voltage is proportional to
the average total power of carrier and side-
bands. This last feature is worthy of men-
tion in connection with the control system;
since the automatie grict bias should depend
on only the carrier mnplitude, independent
of the modulation.

With the circuit eonstants shown in Fig. 1,
the time constant of {he circuit which con-
neets the rectifier to the grids of the con-
trol tubes is 1,40 sceond; so that the con-
trol system comes nearly to equilibrium in
1720 sccond. ‘This time can be reduced
further if necessary, but is ultimately
limited by the allowable reduction of the
signal modulation at the lowest audio
frequencies.

www americanradiohistorv.com

In conscquence of the automatic control
action, it becomes difficult to tune the recciv-
ing sct accurately by car to a desired signal.
The amplification is dccreased as the re-
sponse to the signal is increased by tuning,
and vice versa: so that the point of reson-
ance is indicated by minimum plate current
in the radio-frequency amplifier. Taking ad-
vantage of this fact, a milliammeter (MA,
Fig. 1) is connceted in the plate cireunit of
the first tube, to be uscd as a resonance
indicator, and also to give an indication ot
relative signal intensities.

£ 22

USE OF "B UNIT

There is an incidental problem in snpply-
ing the plate current to all tubes of the set
described, from a common rectifier-and-filter
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system.  In the controlled radio-frequency
amplifier tubes, when opetating at low plale
current, the signal carrier is nodulated ap-
preciably by small fluctuations in the plate
vollagre,  Sueh fluctuations ave cansed by
plate-current  pulsations in the audio-fre-
queney amplifice. In the presence of a
strong carricr wave, these two eflects may
coaperale to generate a low-frequeney oseil-
Eion,  This disturbance muy be avoided hy
redieing the internal ontpnt hmpedancee of
the rectifier filler, by decreasing the ampli-
fication at low frequencies In the audio-
frequency anplitier, or by using separate
rectificr-filter systems to supply the plale
currcnls of the radio-and audio-frequency
amplifiers, respectively.

| TWO-ELEMENT RECTIFIER

< >

5

o

>

o S e

uw -t

[ e g
- £+ THREE-ELEMENT
9 DETECTOR.

R.F. VOLTAGE.
FiG. 3.

The abore graph shotes the anearly-vectilincar

froportiostality hetceeen the altcraating and the

simply-rectified voltuges us against the ontput
of a three-element deteetor,

The  perfornanee of  the  automatie
volmue control as deseribed can be sum-
marized bricfly as follows. A maxinnun
variation of signal voltage in the ratio of
1:1000, corresponding to differences in dis-
tance, fading, or tuning, results in a axi-
nnun variation of the reetified carvier volt-
age in the rvatio of only about 1:3. ‘Fhis
small variation, together with possible dit-
ferences in the degree of modulation of dif-
ferent stations, can readily be compensated
if necessary by adjusting the manual volume
cantrol for {he andio-frequeney amplificr,
whiclt also determines the “volume level”
for the aulomalie veltune control.

The name “Mudiostat™ has heen selected
for this deviee, by reason of ils tendeney to

40 Non-Technical
: Radio Articles

cvery ntonth for the beginner, the layman
and these who like radie from the non-
technical side.

SCIENCE AND INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio articles of any non-radie magazine
in existence.

Plenty of “How to Make It” radio arti-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE AND INVENTION
is so good that many RADIO NEWS
readers buy it solely for this feature,

AL

AL T AN 01

TR

Ra‘dio Articles Appearing
in April Science and
Invention Magazine

Photographs in the Home by Radie
New Broadcast Statien in Milan, Ttaly
An All-Electric Six

Exponential Horns—How to Make Them
New Radio Devices

Radio Oracle—Questions and Answers
Latest Radio Patents

Radio Wrinkles

; E
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GET IT CRYSTAL
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with a

CARBORUNDUM STABILIZING

REG. U. 3. PAT.

DETECTOR UNIT

LL the volume you need and selectivity
too, when you attach this unit—but,
best of all, you get clear, undistorted
tones —natural, true, and crystal clear.

Can be used on nearly all sets. /
’,/
Canrii = e The Complete Unit No. 32 l'(.)r $3.50 ,/
Natwe tred b The The Detector alone No. 30 is $1.50 A
i’;ﬁi{;;ﬁ%\rﬁo Buy from your dealer, or we Z ==
Mark 18 tlg exahuane will send direci. #" Carborundum
e et Use coupon to get our Hook-Up Company

Lorundum Lvapany.

Book, sent free.

/
THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. //
CANADIAN CARBORUNDUM €O., LTD,, NIAGARA FALLS, ONT,

/, Nipgara Falls, N. Y,
Please send free
Hook-Up Book D-1
/ Name
pd Nireet
Cuy

State |,

GEARS

All kinds--Small
The most accurate made and
prices reasonable. We carry a
complete line of Fears In stock
for Immediate shipmem. Can
also nuote on special gends of
all kings, Send us youur inquiriea,

Write for Catatoe 40
Chicago Stock Gear Works

RADIO PANELS
BAKELITE—HARD RUBBER

Cut, drilled, and engraved to order. Send rough
sketeh for estimate.  Our Complete Catalog on
Panels,  Tubes and Rods=—all of gennine Bake-
lite or Hard Rubber—mailed on request.
STARRETT MFG. CO.

520 S. GREEN STREET - . CIHCAGO

105 So. Jeferson St., Chicago

LIGHTING FIXTURES
Ready to Hang

Direct from the manufacturer.
Completely wired, including
glassware,  Send for new
catalogue Ne. 29, Just Re-
duced Prices.

Speeial Proposltion to Dealers.

Erie Fixture Supply Co., Ine.,
Station R. Erie. Pa.

)

° Bar

BIG NEW 1528 CATALOG—4000 items
Shows the latest A-C cirenlts, the nowest lieas
n rulio at startling low brices, Get the seig
and parts you want here.  Save money.
The hest In parte, kls, complete 0etory= {2

bullt seta and” sunnlles, ~ Orders filled same FEE 8

day recelved.  Wrlle for free copy Now. § o i
:?lgrrdnid dlseavnls 1o denters. set bull, -

]

, 129 N. Jetferson St., Dept. 8048 C laeggrg.’gb.s_m

Insure your copy reaching you each manth. Subscribe to Seicnee and Invention—§2.50 a year.
Experimenter Publishing Co., 230 Fifth Avenue, N, Y. C.
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BRIDGE

45 stations
broadcast
every week

Take your daily
lesson now--

get any one of
these Bridge
Books to help

By Wilbur .C. Whitehead:

Complete Auction Bridge...........32.00
Auction Bridge Standards.......... 1.50
Auction Bridge Summary........... 1.00
By Milton C. Work:
Bridge Pointers and Tests..........5$1.00
Contract Bridge................... 1.50
Auction Bridge Complete. .. ........ 2.00
Foster’s Contract Bridge. .......... 100
Ferguson’s Contract Bridge......... .50
100 Bridge Lessons................ 50
Practical Auction Bridge........... 200

Shortcut to Standard Auction Bridge. 1.50
Auction Bridge (Annual Magazine).. .75

Prepared by
Famous Broadcasters

“Listeners in * need no introduction
to Work and Whitehead. They are
the most famous of Bridge Broad-
casters, and masters of the game.

This is a selection of their
best books.

Many of the plays that did not
clear up in your mind over the radio
can now be studied at leisure.

Whatever is to be known about
Bridge will be found in these hooks.

These are books to fif every need and
cvery purse.

Pick your books now—and be
assured that your knowledge
will be coming from masters

Each book is well bound, printed in
legible type, and contains anywhere
from 160 to 500 pages.

Order Direct

CONSRAD CO., INC.
230 Fifth Ave., New York City

maintain the audible intensity at a constant
value,

Attention might be called to British
Patent 259,664 (Western Electrie Co., July
14, 1925), in which a soinewhat similar sys-
tem is presented. ‘This other system is ap-
plied to a superheterodyne receiving set, and
is more involved in several respects than the
system described in this paper.

Radio News for April, 1928

It is desired to acknowledge the co-opera-
tion of the Howard Radio Company of Chi-
cago, in whose laboratory the set described
was asseinblec.

(From an address delivered before the Institute
of Radio Engineers, at a meeting in New York,
;I\OE 21:: )1927, and published by permission of the

Controlling Volume in Your Receiver

(Continued from page 1137)

500,000 ohms to one megohm can be ob-
tained. The resistor used in method B
should have a maximum value of about one
megohm.

In the preceding paragraphs we have dis-
cussed in a general way various common
methods of volume control and have pointed
out, to some extent, the relative advantages
and disadvantages of the various methods.
The reader should now have a good concep-
tion of their operation and characteristies.
One phase of the subject remains to be cov-
ered, which is whether, broadly speaking, it
is better for the volume control to be be-
fore the detector (in the R.F. amplifier) or
after the detector (in the audio amplifier).

R.F. METHOD RECOMMENDED

In general, it can be said that the volume
control should be placed ahead of the de-
tector. The signals received from local sta-
tions ave comparatively strong and, after
amplification in the R.IF. amplifier, the volt-
age is considerable. A detector tube can
handle voltages only up to a certain valug,
beyond which overloading takes place and

distortion results. If the distortion is to be
prevented, the input to the delector must
always be kept below the overloading point.
If the volume control is located ahead of
the detector tube, this is possible; but if the
control is located in the audio amplifier a
reduction of the signal strength before de-
tection is not possible and overloading of
the detector may occur.

The control of the output from a super-
heterodyne type of receiver is best accom-
plished in the intermediate-frequency ampli-
fier. A high resistance in series with the
“B+4” load to the intermediate-frequency
amplifier will serve very well. In many
superheterodynes the oscillation control,
regulating the amplification in the LF.
amplifier, is used also as a volume control.

Owners of receiving scts equipped with
poor volume controls must frequently re--
sort to detuning one or more of the R.F.
stages to adjust the volume properly. Such
practice is not to be recommended, and a
better volume control should be installed in
the set.

Why Batteries are Still in Fashion
For Short-Wave Receivers

ANY of us have probably wondered

why, in the numerous diagrams ap-
pearing in the various radie publications,
of short-wave reeeivers, whether designed
for short-wave-broadcast or code reception,
13" batteries, rather than socket-power de-
vices, are always designated as a source of
plate supply. That there is a good reason
for this, however, is indicated by some
interesting tests recently made.

In the first place, a short-wave recciver
is almost invariably of the regenerative type,
consisting of a detector and one or two
stages of audio amplifieation. It is de-
signed on the low-loss principle {which in
short-wave reception really means some-
thing) and consequently is extremely sensi-
tive and must be capable of maintaining
the most critical adjustments. When it is
used in connection with a power unit, the
remaining unsuppressed A.C. hum, which
may be entirely unnoticed in the ordinary
broadcast recciver, becomes pronounced and
grows in intensity as the regenerative cou-
pling is tightened. In addition to this re-
sidual A.C. hum, the alternating-current
variations may also be picked up through
the antenna system. Many radio fans, who
possessed in the old days broadecast re-
ceivers of the regenerative tvpe, will prob-
ably recall how easily the 60-cycle hum was
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picked up when the aerial lead-in paralleled
the house wiring, even though it might be
sceparated by many feet, and how the prox-
imity of an electric light was sufficient to
also cause this effect.

I‘urthermore, a stable plate current is
vital to success in short-wave reception. ‘I'he
tickler is almost always in a state of micro-
metrically-critical adjustinent; consequently,
if the plate eurrent is not stabilized and
varies ever so slightly, it will cause the
tube to spill over, thus nccessitating read-
justment. As the A.C. input to the power
unit is varying constantly and this varia-
tion on a smaller scale, is reflected in the
output of the device, the impossibility of
maintaining a state of critical adjustment
is obvious.

This varying voltage is a factor also in
broadecast reception on the higher waves,
and has caused a few manufacturers of “B”
power units to incorporate a regulator or
glow tube in their outfits, This glow tube
has as its function the preservation of a uni-
form current flow, but, unfortunately, its
current consumption is so heavy that it can
be used only in eliminators especially de-
signed for it; as otherwise it drags down
the over-all voltage, causes choke-coil core
saturation, and intensifies the A.C. hum.

Because of the sensitivity of the short-
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wave reccivers to all forms of clectrieal
disturbance, background noise must  be
climinated  whenever it rests within the
power of the set operator te accoplish this.
Power units, when used on short-wave re-
ceivers and highly-scensitive broadeast sets,
are inherently naisy, owing to line fluclua-
tions,  If some kind of vibrating honschold
device, which operales on the make-and-
break principle from the house current, is in
nse, it will generale strong waves, which
will prohably be picked up by the receiver
through s anteana even when “B” batteries
are used.  llowever, when the receiver's
plate supply is oblained from the sanie
power source as that operaling the inter-
fering deviee, the interference will be greatiy
nagnificd,  In neighborhoods supplicd wilh
dircet current for lighling, hecanse of the
fact that connections are diveel rather thau
throwgh fransformers, interference of this
character may attain astonishing velume,

Tor this reason, additional huportance is
to he allached to the inereasing vogue of
construeting the power unit and amplifier
as a separate instrinnent from the receiver
proper—RIL and detector. Not only s
ihere grealer flexihility in the use of
phonograph corbination with the amplifier;
but a simall, highly-sensitive short-wave re-
ceiver miay be used with the amplifier for
the purpose of veceiving the programs now
available from great distances. Fven with
a stage of R alhead of the regeneralive
delector, ns in the short-wave broadeast re-
ceiver deseribed in this issue of Rabpto News,
the amount of current consnmed by the two
tubes required would be but a small drain
on baticvies and entail little trouhle,

Weighing in Radio Stations
(Continued from page 1122

receiver and a cone-1ype lowd speaker, On
the olhier end of the table were a pair of
scales and o monber of weights, which were
labeled wilh the call letters of the popular
nearby hroadeast stations,

“Now, geatletnen,”  continued tandall
after the lable had been moved to the center
of the room, “if vou will suggest the call
letlers of a station you would like to hear,
I will endeavar to show how my sct oper-
ates,”  Soweone called out “WJZ” and
Randall seleeted a weight, placed it on the
scales and turned on the filament switch,
Much to lhe surprise of everyvone, the sig-
nals from WJIZ were heard coming from
the speaker.

Jack Dallas was the most skeptieal wmem-

SHOT “CORK

By addiug shot to a hollowe weight and
plugaing it with a cork, the tension can be
determined ot whick .tfﬂhl?l'l“ are hiened i,
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- — General Electrici
- Battery Charderr

It’s easy to keep radio batteries alwaysat top

notch power with a Tungar—General Elec- N €w IOW pnces
tric Battery Charger. Tungargives a trickle East of the Rockies

charge or full rate to “A” batteries. And it
charges “B” or auto storage batteries,too. A  2~AMP. $
| complete battery charging service from one = TUNGAR

Tungar!
$ 5=AMP,
Permanently connected to a radio battery, TUNGAR

charging is merely a matter of turning on

Tungar when needed. TRICKLE $l O
TUNGAR
For convenience sake let your radio dealer

show you Tungars. There are three types

—each serves a special purpose. He'll see Cuaranteed

that you get the right one for your particular By

needs. General Electric
Merchandise Department Tungar—a registered
Gengml Electric CamPa‘ny trademark—is found

Bridgeport. Connecticut only on the genuine
EG. LS, . OFF.
RES pLes) EATHOER: Look for it on the

BATTERY CHARGER me plate.
|—_"_ _I name plate

- GENERAL ELECTRIC

The BURT Cell

A photo-ciectric cell without intigne, Absolutely reproduce-
able, instantanecus in response. Deseribed in Bulletin 271,

Stabilized Oscilloscope
The only visual osclllograph having a lincar time axis.
Gives an accurate picture of high frequency wave forms,

Write for Imllctin 273, DR. ROBERT C. BURT,
327 South Avenue, P Calllornia

S“““ O“B“BE 2

_ "Brings the. 5!11(110 Home

SANGAMO [ B ST
"Fixed Condensers ‘Radio Power Units

THANGAMD ELECTRIC COMPANY
SFRINGFIELD, ML Fansteel ProductsCo., Inc., North Chicago, IlL

Insure youtr copy teaching vou each month. Subscribe to Radio News—$2.50 a year.
7 gpenmentgryl’ubhshing Co., 230 Fifth Avenue, N. Y. C,
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9o-Day

- A
only
Guarantee )‘ oo
An absolutely unequaled
value! We want you to test DO[V[I
the World “A" Socket Fower Balance
nit an combpare Wi
any ot‘llx‘er :if tw_lq or; thnl-ee C.0.n.
8 the ce. Try for ten
5’;’;2 at ou‘l3 risk. Then if you are not convinced
that it is unsurpassed as to quality and wonder-
ful results, purchase price will be refunded in
full. Operates on 50 or €0 cycles at 110 volts
A. C. g‘llglllqest quality “‘iﬂest‘i\ngho‘.lse:I ;;ecéralsiacl'
equipment. No hum or noise. Approw R
Newl; Laboratories and other leading Aumontiies.
Just write
Send Order TOday yourname and
address on a slip of paper—pin a one dotlar bilt
to it and mail today. We will ship same day
order Is received for $12.75 C. 0. D. 5% discount
for cash with order. Remember you are the
judge and are fully protected—so send order
N 5

oOW.
!.E .__i_-T_'\-- e | Eiiﬂ. Ei ﬁ@ -
" 1219 South Wabash Avenue
Dept. 60 Chicage, llinois

. Station W. S. B. C., owned and operated by
’e{ tation World Battery Company ]?3

AT YOUR STRVICE _

THE -
WHITEHALL HOTEL, |
100™ ST. ano BROADWAY ‘

NEW YORK

HE ideal hotel selection when

youvisit New York. All rooms
have both bath and shower and at
rates of $5 per day for two! A per-
fect hotel. Ample parkirg space
and near numerous garages.

Fxception;l‘ Restaurant 1
J. J. McAULIFFE—Res. Manager
RELY ——

Build LACAULT’S Latest

ALL WAVE LLECTRIC

!

Quick ALL PARTS

Shipment “R.E.L.9” IN STOCK |
Write for our list of *“Specials”
—Ilowest prices in country.

. IACAULT ™

o Hlirerric
116 WEST 65th STREET

ANORATORIES
NEW YORK CITY

ber of the party, and he immediately said
that he considered the demonstration a fake.
To prove his point he placed the WEAF
weight on the scale and to his surprise
WJ2s signal disappeaved, but WEAF was
not heard. TRandall immediately cxplained
that he should remove the WJZ weight, and
then WEAF could be heard. This was
tried and found to be true. All persons

‘in the room then became interested and, for

the next hour, we tried placing the various
weights on the scales; and, in cach case,
the loud speaker brought in the signal of
the station which was called for.

THE SECRET EXPOSED!

When Randall was asked for an explana-
tion of his new receiver, he lifted the table
cover and disclosed a large coil spring which
had been concealed beneath the table.

“It is very simple,” he explained. “The
coil spring which you see under this table
acts as a loop aerial for the set on the
table and, at the same time, it serves as the
grid coil for the first R.F. amplifier tube
of the set. You will notice that one-end of
the coil is attached to one side of the scales
in sueh a way that, when weights are placed
on the other side of the seales, they will
cause the coil to expand in length. Prob-
ably vou know that the inductance of a coil
deereases as the separation between the
turns is increased; and this principle is
used in tuning the set. A heavy weight
placed in the scales will greatly increase the
length of the coil and, as a result, tune the
set to a low wavelength; whereas a much
lighter weight is used for the high-wave
station.”

“Well, Randall,” exclaimed Jack Dallas,
“Your set provides a finc after-dinner trick,
even if it isn’t of much value to the radio
industry. Give me the full details sometime
s0 I can fix up a set to fool the folks back
home.”
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“Sure, I'l be glad to,” Randall replied:
“This arrangement is the easiest thing in
the world to fix up, but it takes considerable
time to make weights of the corvect size.
The first thing vou need is a loop-operated
radio receiver, which may be tuned with a
single variable condenser. In most cases
the set must have three stages of untuned
radio-frequeney amplification, as other sys-
tems usually require a more complicated tun-
ing arrangement. The size of the spring
coil isn’t very important; as the set can be
adjusted to the desired waveband with the
variable condenser and then the weights may
be used to select the various stations.
Twenty-five turns of aerial wire wound on
a hat box are used, and they make a very
satisfactory loop antenna.”

“There are any number of systems which
may be followed in making the weights, and
none is very difficult. I used some weights
which 1 found in the laboratory and filled
them with a sufficient quantity of shot to
tune in the desired station. Huowever, pill
boxes, which you can buy at any Jdrug store,
would be just as satisfactory and might
make the trick even more mysterious; as
they are all of the same size. It is also
possible to add to the trick by plrcing a
weight in both pans of the scales. Oi course,
the weight in one of the pans woula be the
same for all stations, and the weight in
the other pan mmst be changed each time.

“Now that we know what it is, and how
it works, tell us how you thought of the
idea, and why,” someone asked.

“Well, T’ tell you,” Randall answered:
“Last week, while experimenting with my
new invention, I dropped my fountain pen
and its weight on some wires changed the
inductance of the cirenit enough to tune in
a new station. That gave me the idea and
I could not resist the temptation to have
some plcasure at the expense of a few curi-
ous persons who have tried to find out what
I am doing in the Lab.”

When the SOS Flashes

(Continued from page 1109)

January 7, 1904, establishing “CQD” as the
official distress signal on and after Felnruary
1, 1904.

At the Radio Telegraphic Conference in
Berlin, in 1906, the German government
suggested “SOS” to replace “CQD.” Ger-
man ships had previously used a call “SOE”
when they desired to communicate with all
other vessels within range. Since the letter
“E” consists of only one dot it is easily sus-
ceptible to loss by interference; so the dele-
gates suggested that “S” be used as the last
letter. “CQD” was superseded in July, 1908,
by “SOS,” selected as the international dis-
tress call by the Radio I'elegraphic Conven-
tion held at Berlin, (To be exact, this call
differs from “SOS” by the fact that the
groups of dots and dashes are not scparated
like scparate letters. This gives it a strik-
ing and attention-compelling note.)

The aets of the convention were not rati-
fied by all nations until about a year later,
so “CQD” remaincd in foree long enoungh to
call rescue ships te the wreck of the Re-
public in 1909.

“S0S” came into prominence when the
Titanic sank in the North Atlantic, April
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14, 1912, As soon as the plight of the bhig
ship was realized, Captain E, J. Smith or-
dered Operator Jack DPhilips to broadcast
the distress call. TImmediately the aerial of
the sinking vesscl radiated “Come at once!
We've struck a berg! It's a CQD, OM!”
{(The “OM” is the radio sign meaning “Old
Man,” which adds a friendly personal touch
to the dots and dashes.)

Then Junior Operator Harold Bride sug-
gested, “Send ‘SOS.” It's a new signal and
it may be your last chance to send it.” Seo
Philips flashed “CQD” and then “S0S.”

“CQD, ‘SOS’ from MGY. We have struck
iceberq. Sinking fast. Come to our assisi-
ance. Position Lat. 4145 N., Long. 50.14 1V.
MGY” (MGY was the radio call of the
Titanic.)

Philips went down with the ship, but
Bride was among those rescued by the Car-
pathia. That tragic scene enacted in mid-
ceran proved without a doubt the true value
of “S0S,” the call that still vibrates the
cther as a signal for help and silence.

And so loud speakers become guiet when
it sounds, as if to pay tribute to those who
have “gone down to the sea in ships.”


www.americanradiohistory.com

Radio News for April, 1928

How Powerful a Tube Does
Your Set Need?

(Continwed from page 1137)

point is reached where, on loud  signals,
serious distortion oceurs, owing to the fact
that tuhes of {his type have a comparatively
high amplification factor, so that signals of
even moderate intensity drive the grid posi-
tive.  This overloading, in the case of the
201N type, ocenvs long Liefore the volume
hus reached a point commensurate with the
requirements of the listener, and  bhefore
sufticient current is flowing in the plate cir-
cuit to reprodiee aceurately the hass notes.
In a broadeast stations for example, only
sighals of little more than telephone inten-
sity are expected from tubes of the 201A
type; whereas, in the set of the average
ridio enthusiast, they are expected to fur-
nish imtimited vohime,

When Radio Turns Street
Lamplighter

(Couticaed from page 1120)

months. The receiving eiveuit is exteemely
simple and requives no luning or adjust-
went.  In other words, it is an antomatic
receiver and the DX fan would seoff at the
service of such an ontlit, operating at only
one fregueney or wavelength—40 kiloceyeles
or 7500 ineters—which is ontside the hroad-
st band.

This marks the first conmnercial applica-
tion of radio as street Lnnplighter, bt a
somewhat similar radio serviee is operating
in Washington, . C.. where the clectric-
power distribnting  company  has installed
two small broadeast stations and equipped
its repair trucks with radio veceivers, for
the purpose of maintaining communication
hetween lreadguarters and the repair forces
afichd. “Fhese, and developments of a like
vein, snggest the daily unfoldings of vadio
in strange fields and likewise explain the
rush by various industries for government
licenses to nse short waves,

STORES IN OUR
APRIL ISSUE:

The Story of the Days to Come,
by II. G."Wells. We are always
inferested when we read a story
of the far future, and of the
wonders that might he in store
for our descendants. But when
such a sftory is written by Wells, it be-
comes all the more realistic and the more
ahsorbing.

The Miracle of the Lily, by Clare Winger
Marris.  Insects  are  awd  were man's
greatest eneny. What if they should gain
ascendancy over human beings ence more?

The aunthor, whoe was the third prize
winner of our $500.00 contcst. weaves a
fuscinating story around this idea.

The Return of the Martians, by Cecil B.
White, Being ati astronemer, our author
is well informed on the subject and in this
sequel to *The Retreat of Mars,” he gives
us & most unusnal, 2s well as powerfully
written, story, which is net too technicai,

Baron Miinchhausen’s Scientific Adven-
tures, by llugo Gernshack. Our resourceful
Baron. ap his guest for further frst-haml
information about the universe, lands on
Mars.

The Ancient Horror, by 11al Grant. Pre.
historic monsters are no novelty in lters
ture, hut here is one so totally different
you will not be at all sure that it is not
entirely truth.

And Others.

Amew'Ground
ntenna

Gets Everything but Static!

Brings in Far Away Stations
Loud and Clear Regardless of
Static Conditions

oans everywhere are replacing their troublesome
and static’ gathering up-in-the-alr aerials with the
marveious new GROUND ANTENNA—Aer-O-
Liminator. Radio engrineers and hundreds of users
testify that Aer-O-Liminator gets better long dis-
tanec reception, uimost unbelievabie freedom from
outside nolses, far greater selectivity and marvel-
ousiy true, clear sweet tone quallty.

John E. Christenson. Radio Engineer, Chicago,
writes: 1 have tested and thoroughly approve the
Aer-O-Liminator. I find it increases seleclivity
and volume without distortion, practically elimin-
ates static, gives good clear tones. both on local and
distant statlons. I would recommend the use of
the Aer-O-Liminatot to eévery radio owner to get
the best recebtlon from his set.”

FREE TRIAL

Make this thrilling test at our risk!

Install an Acr-O-Liminator (Ground Antenng).
Leave your old overhead aetlal up. Try outon &
night when static Is bad. If you do not get &
wonderful lmprovement in freedom from static,
greater selectivity and clear sweet tone without
interfering nolses, it you can't get good reception
on statlons thar are drowned out by static on your
old aerial, you need not Pay 118 & red cent for this
test. Send coupon at once for sclentific explana-
tion of Aer-O-Liminator (Grotindt Antenna) proof
of performance ancd our conclusive iron-bound
guarantee and remarkable Free Trial Offer—Miail
Couron TODAY!

Endorsed
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154 East Erie Street
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WHOLESA

WHOLESALE
RADIO CATALOG

i nf items in standard radio
parts, Kits, Accowories, Complete Sets, Iur-
cte. Every Sct Tullder and denler
should have a copy. Real wholesale prices. Send
for your ecopy today.

THE HARCO COMPANY

1257 So, wabash Ave. Chicago, Nl

wS

b S The HARCD OO, w2 L XIS e ST

e

- ==
100 Volt Edison Eicracnt.
Nob Destructive, Recharpeable “[* tery
i|  charger. Shipped dry with solution, $12. 140 Volt
chatrer. 817. Free sambie ccli. See how it operates.
I SEND NO MONEY—PAY EXPRESSMAN
Write for our Free fliustrated 28-page Booklet
|  SEEJAYBATTERYCO., 9158rook Ave,, New York
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Insure your copy reaching you each month.

Subscribe to Science and Invention—$2.50 a year.
Experimenter Publishing Co.. 230 Fifth Avenue, N. Y. C.

www americanradiohistorv com


www.americanradiohistory.com

1162

Radio Fans!
set together

with

Amateurs’ Handibook

and get the
big things done!

ERE is a brand-new edition of the

selected articles that have ap-
peared in Radio News, Radio’s Great-
est Magazine.

These are the big things—the
high lights in Radio achievement!

Plenty of the latest circuits, with
diagrams, construction details, and all
necessary data for the set builder.

All the latest—most far advanced
methods known to the Radio World—
amplification, shielding, parts-—every-
thing!

This is the greatest Radio Handibook
ever published. Size 9 x 12 inches—116
pages—fully illustrated—elaborate cir-
cuit diagrams—everything convenient
for the fan.

S0c.

ON ALL NEWSSTANDS

If your ncwsdealer has none on
hand, write direct

EXPERIMENTER PUB. CO., INC.
230 Fifth Ave. New York City
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How to Pick An Audio Amplifier

Continved from poge 1142
(i,

cireuit shown in Fig. 3 illustrates the way
in which it is accomplished.

USE OF AN AUTOFORMER

I'ig. 3 shows one stage of an impedance-
capacity-coupled amplifier in which an awuto-
former is used in place of the usual audio
choke coil in the plate circuit. The auto-
former is identical with the usual audio
choke coil, except that it is wound with
more turns of wire and a separate tap has
been provided for connection to the plate
of the tube. s the circuit is arranged, the
entire winding of the autoforner is con-
nected in the grid cirenit of the tube; bnt
only a part of the winding is in the plate
circuit. This arrangement produces a volt-
age step-np in much the same way as does
a transformer, the increase in voltage being

NEXT STAGE

Q
B+ A-B- At
FIG. 3

[Phen antotransformers are used in place of

impedance  units n an  impedance-capacity-

conpled amplificr, the above circuit arrange-
ment is omploxyed.

determined by the ratio of the number of
turns in the entire winding to the number
of turns in the plate section of the winding.
In a cirenit of this type the amplification
per stage is often as high as one and one
half times the amplification factor of the
tube,

TRANSFORMER COUPLING

Fig. 4 presents the schematic wiring dia-
gram of a standard two-stage transforner-
coupled, audio-frequeney amplifier. This is
probably the most popular type of aundio
amplifier in use today, and the reasons for
it¢ popularity are not difficnlt to understand.
It provides a very simple wcethod for se-
curing maximum amplification from a given
number of stages. Tt is more foolproof
than c¢ither of the other two systems de-
scribed, and provides ample volume with
two tubes. However, it will introduce dis-
tortion if equipiment of the highest quality
is not sclected.

From the wiring diagram it may be seen
that the tubes of the amplifier ave induc-
tively coupled together hy wmeans of a trans-
former, the primavy of which is comnected
in the plate circuit of one stage and the
secondary in the grid circuit of the follow-
ing one. In the drawing T1 and T2 are
the two interstage coupling transformers;
and T3 is a l:l-radio output transformer
which prevents the plate current of the last
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tube from passing through the windings of
the loud speaker.

H s not within the scope of this article
to discuss the problems of transformer
design, but it may be said that the quality
of reproduction obtained from a  trans-
former-coupled audio-frequencey amplifier is
largely dependent upon the eleetrical char-
acteristics of the audio transformers which
are uscd. Of course, the selection of the
proper tubes and the use of the corrvect
grid and plate voltages is just as important
in this amplifier as in any other amplifyving
apparatus, but it is equally necessary to
have correctly-designed transformers.

PROPER TURN RATIOS

In the transforuer-coupled amplifier the
amplification per stage is cqual to the am-
plification constant of the tube multiplied
by the ratio between the turns of the sec-
ondary and those of the prinmry windings
of the transformer. Thus, if a 2014 tube
is used in the first stage and the coupling
transformer has a turn radio of 3:1, the
amplification of the stage will be cqual to
3 multiplied hy 8 or 24.

Several years ago, when the public learned
the fact stated above, it gained the impres-
sion that, in order to increase the volume
of a set, it would he only necessary to em-
ploy a transformer with a higher turn ra-
tio; and the poor results which were ob-
tained with high-ratio transforincers were
largely responsible for the “black eve” which
transformer-coupled amplifiers received at
the time resistance-capacity coupled ampli-
ficrs were first introduced to the radio set-
building fraternity.

It has already heen explained that trans-
former design is too large a subject to cover
in this article; but it must be pointed out
that the turn ratio of a transformer does
not determine its quality.  The fact is that,
the higher the turn ratio of a transformer,
the more difficutt it is to buikl a unit which
will give pood reproduction.  Usually it
will he found that transformers with a high
turn ratio have insufficient turns on the
primary winding and have a large capacity
effcet between the primary and secondary
windings, with the result that the instru-
inent gives very poor efficiency on both the
high and the low tones and in the middle
range the amplifieation is full of resonance
peaks which distort the music. Voice and
musie from such an instrument is often
distorted to a point where it bears but slight
resemblance to the original.

On the other hand, the reader shoukd not
gain the opinion that all low-ratio trans-
forniers give good quality, for such is not
the case. There are many good transform-
ers of the low-ratio type, and there are
many which do not give ideal reproduction.
TFor an example;, we will say that one manu-
facturer makes two different types of 3:1
ratio transformers. Both transforiners are
the same size, shape and approximate
weight; but one delivers only average qual-
ity and sells for about $3, while the other
delivers practically perfeet quality and sells
for §10. In the case of these two trans-
formers the color of the case is the only
way in which they mmay he distingunished by
external examination; so it wmay be seen
that the person who desires hest results
must buy  quality cquipment and cannot
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judge the efiiciency of a transformer him-
selt,

It must alse be explained that the range
of frequencies over which uniform amplifi-
cation is obtained in a transformer-coupled
amplificr is never as great as in a resistance-
capacity-coupled-amplifier, However, this is
not always an undesirable characteristic, A
modern broacdeast  station  transmits  fre-
quencics only within the band of 30 to 5,000
cyeles; and there is no reason why the
audio amplifier of a radio reeciver should
reproduce over a wider band.  In fact, when
an amplifier reproduees sounds having a fre-
queney of 8,000 cyeles, many circnit noiscs
and hissing sounds ave amplified; and these
cause interference with the music, There-
fore, if a transformer which amplifies efti-
ciently over the range mentioned is selected,
it is possible to have reproduction which
closcly approaches the original.

Home Radio Photography

(Continned from page 1103)

would be of henelit to people who live in
plices where newspapers arrive too late in
the day to inform them of the current pro-
Erams.

At the present stage of affairs, radio ex-
perimenters enunot hope to build photo-
radio recciving apparatus of the kind de-
seribed in this article.  The Moore neon
Lunp, which is the heart of the equipment
and which is absolutely necessary for its
snceeessful operation, is not  available at
all; and, according to sueh high offivials of
the Radio Corporation of America as David
Sarneft and  Dr. Alfred N, Goldsmith,
it witl not be available for private use for
several vears,  Besides, special mechanical,
optical and photographic apparatus, such as
ouly o very fullv-equipped physics labora-
tory wonld possess, is essential for the eon-
struction of the picture recciver.

Ramo News, therefore, requests its read-
ers not to write in for furtber details of
the systemr deseribed in this article,  No
consirnetionat information of any kind can
be obtained from the designers of the ap-
paratus, and even if it were available, it
would be of little practical value,  When
television and  radio photography  develop
out of the laboratory and single-demonstra-
tion stage, and when regular experimental
transmissions are inaugurated, then Rapio
Nrws will supply its readers with practieal
data which will enable them te construct
working machines,  Until such a time, the
editors will disconrage the publication bof
half-baked information dealing with  so-
=alled television and photo-radio equipment
~vhich never existed outside of the designer’s
imagination, and the materials for which
can be procured only by someone possessing
a skeleton key to the General Llectrie
lahoratories.

A VOLUME CONTROL
T.oud speakers, gramophones and dogs are
forbidden in some West Surrey flats. We

lowed to play eards, on the condition that
the game is whist—ZTLondon “Humorist”

MODERN MOTHER GOOSE
Ren Rimxe Hoon: “What big ears vou
have, grandmother
Guaxmiornen: “All the better to listen-
in witl, my dear.”—Popular Wireless, Lon-
don,

|
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“l  Fhave wsed
Acve  Parvorr
Condensers  for
many years and
have  never  had
ouz break down.”

Swllead,

Showing the well-known L. C. 28 wived for A. C. power supply. Only the finess paris
are specified in this high dass ser including PARVOLT By.Pays Condensers, ACME
PARVOLT Filter Londensers are also recommended for wie in the power end.

6%ﬁ)hether You Buy or Build

a Power Supply Unit for Your Radio
PLAY SAFE WITH PARVOLTS!

HEN you buy an electrified radio

or power supply unit for your re-
ceiver, look for Acme Parvorr Con-
densers; they are your guide to quality
in all other parts., They cost the
manufacturer a trifle more, but they
are both his and your guarantee against
costly condenser break-down.
Should you build your own power
supply, be sure to use AcmEe ParvoLr
Condensers and be safeguarded against

Condensers  rapidly replacing ord'-
nary condensers in electrified radio.
Ihese condensers are wound with
the verv finest insulating papers,

the possibility of break
down, Remember that
poor filter condensers
causeduntoldthousands
of dollars worth of loss
in the past year or two,
for blown out conden-
sers mean blown tubes,
burned out transformers
and frequently the ruin-
ation of speaker units.

Just as Parvort By-
Pass Condensers have
been used for years ip
high-grade receivers, so
are ParvoLt Filter

ACME PARVOLT FILTER CONDENSERS
In all required mfd, capacities for 200,
409, 600, 8co, 1000, ard 1500 Folt D C
requirements, Supplied singly or in com.
plere wircd blocks for the importanmt
pewer supply units,
ACME PARVOLT Bv-Pass CONDENSERS
Supplied in all required mfd, capacities
and for all standard working veltages.

combined with highest grade foils.
Every detail produced m one of
America’s  most  modern  plants
and under the supervision of
experts 1n  condenser design and
manufacture.
Uniformity of capacity and uni-
formity of sizes are
two big features. Ac-

curacy of all ratings,
based upon the R.M.A.
standards, 1s another
guarantee of uninter-
rupted service. Play
safe with Parvorrs!
Made by THe AcME
Wire Comrany, New
Haven, Conn., manu-
facturers of magnet and
enameled wire, wvar-
nished insulations, coil
windings, insulated tub.
ing and radio cables.

ACME PARVOLT CONDENSERS

Made by the Manufacturers of

ACME CELATSITE WIRE

ENAMELED
AERIAL WIRE

CELATSITE
FLEXIBLE and SOLID

Enameled copper oire in both stranded and  For all tvprs of radio wiring, High

solid types. Also deme Lead-ins, Battery
Cables, Indoor and Loop Aerial MWire.

insulation value; won-inflammable.
10 colors.

SPAGHETTI
A superior”cambric tubing for all
praciical radio and other elecirical
requircments. Supplied in 10 colors.,
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arn be wived
in a few minutes

An amazing value that can’t be beat! Lat~
est six-tube tnned radio frequency circuit.
Extremely selective, marvelons sensitivity.

ree stages of radio frequency, detector,
and two stages of low ratio audio frequency
for improved tone guality. Two-dial control. Strafzht-
line frequency condensers, All metal chassis. Shielded.
Clear and realistic reception guaranteed. Beautiful b]ﬁck
front panel in. x 18 m.%; orpamental design. de=
cree and kilocyele marki n gold. Metal panel and
sub-panel. Comblete chassis, No ez§trn barts t&buy. All
Prls mounted, Sxmql_y connect a few wires. No special

ools needed. Kurz-Kaseh indicator knob%. New ‘in 3
UX sockets, All hook-up wire and colored battery cable
included, Value 86000 our price, $16.95.
TESTED AND APPROVED ’

Severe laboratory tests have proved the remarkable
efficiency of this se wuers everywhere are sending us
letters praising jts wonderful receplive gualities, ““VWired
set ni’short arder, Getting stations all over the coun-
try. Plenty of vohune, The set sure is a dandy.” B. J.
Gillis, Denver, Colo, Telegram from M. A., SsTacuse.
N. X.: “Ship at once two more Suberphonics.””

. SIMPLE WIRING DIRECTIONS

Very easy to wire this set with the instructions we fur-
nish. Just connect a few swires, All you have to do s
to follow numbers. That is all. Can be
wired in a few minutes by anyone. No
radioknowledge needed. Make money
by wiring these sets in your spare time
and selline them to vour friends

Jast write your name and address on o post card and
ask us tn send yon this great outfit with six tvhes, We
ship richt away, Upon arrival pay only 6,95, plus a
=mgall delivery charge, (Foreign countriessend $19.50 with
order. We pay shipping chorace,)

Radic Equipment Co., Dap.12-p 549 S.Wells St., Chicago

Changes Your Set
Into a Short-Wave
Receiver

Sent postpaid an¥where in
U. S. upon receipt of 515.00
M. O.. or C. 0. D. plus
postaye, upon receipt of
$1.00 to guarantee carrying
charges.

When ordering state kim!1
of set so that detailed di.
rections for use may be
given If necessary. Also
state type of tubes, such as
ux199, uv1, WD11, or

201A.
The SUBMARINER

Regardless of the kind of set you have, this device will permit
You to listen to short-wave stations between 26 and 68 meters,
Operated with sets such as T. R. F., Neutrodyne. Super-lictero-
dyne, Tegencrative sets, and many other types. No additional
tubes or batteries required. No chapges to the wiring of the
set. A short acrlal and ground is connected to the “Sub-
mariner.” amnd a cable and plug attaches it to the set.
Requires fess than o minute to attach or detach., Operates
28 3 wmv'e changel with Super-Heterodynes, and as a detector
unit, with others,
SHORT-WAVE RECEPTION

Is practical because they penctrate better, and there is less
statlc. There are several powerful statlons using the wave band
covered by the ""Submariner”' for broadeasting I)mﬁ:mms. You
may » learn code by listening to amateurs from all parts of the
worid. You wili have a highly efiicient short-wave receiver when
the “Submariner’” is attached to your set. Nothing elge like it
on the market. Take a trip in the low waves on board the

*Submariner.
ORDER TODAY

We gnarantee 0 refund i the ' Submariner fatls to operale

ADDRESS
J-M-P MANUFACTURING CO.

Dept. 120 Milwaukee, Wis.

MAKE RADIO PAY YOU
—HE DOES!

This man is a “Y"’
| graduate., As a
4 radio operator, he
. has interesting,

well paid and
r— 1P

pleasant work,

M You, too, can suc-

i ceed in radio. Our

courses quickly qualify vou. Write
today for frce booklet on

“OPPORTUNITIES IN RADIO.”

West Side Y.M.C.A. Radio Institute
319 West 57th Street. New York. N. Y.
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The Old Dréy Mare

{Continued from page 1111)

the rush act. ‘They tries to pocket her, bnt
don't succeed; again I wins, this time $230.
Little Joe is very happy.

I don't even sce The Master all morn-
ing, thongh I mingles with the gang at the
fair exhibits, and eats hot dogs until '
barking.

At noon it starts to clond up, and for
about half an hour it rains. Not hard, tut
enough to muddy things up considerable.
I tries to locate Jerry, but he’s disappearcd.

The rain stops before race time, and the
sun comes out, but the track’s slow, and I
ain't got any dope on how Fuse Plug acts
in mud.  Finally, T decides to slip my morn-
ing's winnings on the mare, and take a
chance, although she’s the favorite and the
best I can get is even money. I'm figuring
strong on the external hmpulse.

There’s only seven in this race, and none
of them seems to be a nnudhen. They starts,
with Fuse Plug bringing up the tail end, no
better nor any worse. They’re slowed, but
as a whole; up and around the bend they
splushes, the mare trailing, until they comes
abreast of the lab truck.

Then the nag gives the expected lunge—
and how! Tuse Plug takes half a dozen
frantic leaps, forges to the front, her mouth
frothing. Twenty feet from the tape, four
lengths ahcad of the rest, Fuse Plug stops,
flops, and slops—in requicm, so to speak.

The grandstand rises en masss as the
field thunders past, hnt Fuse Plug has been
blown out.

They carts her remains to the stables,
but hefore they can do anything The Master
exhibits his deteclive badge—he’s an em-
ployee, and valued, of a well-known inter-
national ageney—and makes for the corpse.
'The owner and trainers make futile efforts
to hold him back, hut with the aid of the
local sheriff he gets there.

Quickly he removes the saddle and ex-
amines it.

“As I thonght!” he exclaims, triumphant.
We're shown two small copper contacts,
about three inches apart, on that portion
of the saddle that is directly over the horse’s
backbone,

There’s a noisc in the erowd, and a big,
portly guy brcaks through. Ile cves us
sternly. “What’s this?” he demands.

Jerry shows his badge. “I have been en-
deavoring to ascertain the secret of this
horse’s former spurts of speed,” he ex-
plains. “I have found out.”

He shows the fat man—who happens to

he the mayor—the saddle. The official
grunts.  “Battery, ch?”
The Master shakes his head. *“To the

contrary, no. Strange as it may seem, Fuse
Plug was controlled by radio!”

This statement gets a stir outa the
crowd, but nebody gives him the bird. The
mayor squints at Jerry, and spits out a wad
of tobacco.

“Radie?” he querics. *Whadda ya mean,
radio?”

“Just that,” replics The Master, e rips
open the saddle, displaying a network of
fine insulated wire, the two ends of which
terminate each at one of the copper con-
tacts.

“This,” explains Jerry—and, give him
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credit, he holds his audienee—=is a sec-
ondary coil, part of an alternating-current
inductance. It is half of an ingeniously-
contrived step-np transformer.

“Shortly after the first race, when I had
by test established the method that was be-
ing employed, I scarched the old stable
across from the turn. Concealed thercin,
and plugged into the lighting cireuit, T dis-
covered the primary that actuates the sec-
ondary here in the saddle. There was other
apparatus deftly connected with it, in snch
a manner and so wired that when the cur-
rent was on, and the horse passed the barn,
she received directly through her spine a
very strong shock—I have not yet deter-
mined the exact potential. But it was suf-
ficient to spur the marc on and, as the
pressure lessened with distance, common
sense ‘nmst have kept IFuse Plng running
until the distance eliminated the induction.”

There’s a round of applause, Dbut the
mayor’s still there with a question.

“Yon said radio,” he reminds.

Jerry smiles faintly. “Indeed I did. You
sce, when T first heard of IFuse Ilug T sur-
mised to an extent the method that was be-
ing used. On her first race Tuesday I veri-
fiecd my hunch. ‘This morning, before the
first race, I discovercd the apparatus in the
barn. I didn’t have time to open a box
that contained some part of the device, bw-
canse I had to get back to my truck to get
set for the first racc.

“I saw nohody enter the barn, and all en-
trances were visible from where I was
parked; when the primary functioned, and
with no one to operate it, I was puzzled, but
only for a moment.

“Immediately after the first race this
morning I returned to the barn. No one
was there. DBut this time I took apart the
box that I previously had not had time to
look into. This box contained a radio re-
ceiver, tuned to one wavelength, and operat-
ing the main switch to the primary!

“The actual control was indeed remote
Tt took me an hour to find the wavelength
the receiver was sct for; I returned to my
trnck, arranged my own recciver as near
likewise as possible, set up a loop for di-
reetion-finding, and waited.

“On the last race I had but a few seconds
to tune and get my directions in, and it
had to be done against the interference of
the operating primary. But I located the
transmitting station—in the Delvedere Hotel
across the street!”

No sooncr said than a deputy comes up
with a small, seraggly guy handenffed and
surly. It develops, after questioning, that
he is the genius behind the fracas.

Until then it hasn’t dawned on me that
’ve lost all that I made. I turns to The
Master, forgetting our agreement.

“Say, Jerry, how come the nag passcd
out*”

There’s others that want to know, too.
The Master smiles, and then gazes sadly at
the renuiins of the horse. Jevry loves ani-
mals.

“In planning theiv radio control, the con-
spirators were very clever in making plans
for their personal safety,” he states. “But
evidently they thonght their scheme so sc-
cure from detection that they didn't even
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bother to visit the barn to look at the ap-
paratus before cach race”

“Didict dave,” mutters the radio operator.
“Looked suspicious.™

The Master nods. “As T surmised. But
the rain leaked in on the wiving, and caused
a ‘short® when the switeh was thrown in.
since water increases the natural econduce-
tivity of carth, and the ground at that end
of the track was almost a suall pond, poor
i"nse Plug got L coming and going. It was
o bit too el for her old cavcass. She
tricd to get away from it by crossing the
tape, as experience had  taught her she
ronld.  Bunt this time the mare couldn't
quite nmke it.”

The mavor shakes hands, and asks us to
stay for the big danee in the evening, but
The Master hates being stared at, so we
breezes back to Long Istand, me minus my
long green.

“Why didn't you tip me off?” I démands.

“After all your good advice on the sub-
Jeety T never thought you'd het on a horse,”
declaves Jerry., “How mueh did youlose?”

I grumts. “Oh, I'm even—just lost what
I made. But like a fool 1 got gencrous last
night and promised Dovis o new set of fur-
niture for the parlor.”

“*What kind does she want?™ asks Jerry,
“Mohair?”

“No* T growls, “horschair !

(Copyvight, 1028, by Rebert Francis Smith)

The Radio School Teacher
Is Here

(Continued from page 1117)

the expression of all sehool activities, These
wttitudes were rvefleeted in the conduet of
the children on the way home from school,
in their homes and in their commmmities.
Duna 8 Merriman, mmsical  diveetor  of
WTC, and ather members of the station
stnfi are entlmsiastie over the success of
he conrse.

Anyvone who follewed a group of pupils
from 1heir school to o home, wheve they were
nivited to listen to the radio musie lesson,
wonld laive noticed that the well-bred ones
showed  their good mamners and that the
mnderprivileged guickly imitated thenr They
all removed their rubbers outside the door.
The boys courteansly waited for the givls
fo enter first. Each thanked the hostess for
her hospitality as they left.

CONNECTICUT SIIARES IIER BLESSINGS

Other states benefit from Conneeticnt’s
radio course,  The conmmissioners of edu-
cation in - Massachusetts, New Hampshire
and Vermont appointed musie supervisors
to act with the advisory committee appointed
by the Commeeticnt counnissioner;  schools
in Maine reecived the lessons also.  Private
and  pavochial  schools and many  homes
heavd and appreeiated them.

Radio undoubtedly will play a larger part
in o schools in the fiture. A large munu-
her of schools have heavd President Coo-
lidge's  addvesses, by means of vadio 1e-
ceivers loaned for the oceasion.  One state
school afficial is using radio as a means of
“visiting™ his schoolss he ean reach more
thin a hundred at a time. The broadeast-
ing companices are ready to cooperate with
the sehools, especially beeanse the schools
can be rveached in the morning and carly

Tested -- Proved--
Over 35,000 Times

We defy anyone, anywhere, to matech the quality and per-
formance of the Townsend "I Socket Power—perforimance
that it is your privilege to obtain for only $6.85. Thousands
of reports show astounding results beyond the capabilities of
many of the highest-priced B Eliminators. Convince
yourself without delay at our risk.

A.c.'.D.c.'.Any cy¢le

Delivers up to 100 volts on any set.  Full tone, clarity,
and volume, Sold on REAL GUARANTEE OTF MONEY
BACK IF NOT SATIRFIED.

SEND ONLY °1°°

Simply fill out the coupon and slip it into an envelope with
only $1.00, and mail at ence. Your Townsend "B’ Socket
Power Unit will be sent promptly. Depoesit only $5.85 plus
postage with tle postman. Try out for 10 days—then
if 1t does not do everything we say. return it to us and
purchase price will be refunded.

TOWNSEND LABORATORIES
713 Téwnsend Street Dept. 25 Chicago, 11

Townsend ‘B’
Socket
Power

Approved
and passed by the
rigid laboratory
tests of Popular
Radio and Radio
News

Gentlemen:
send at once
Unit,

Name .....

Send for i City .

MONEY BACK GUARANTEE

i
f-Address) .y g e e e e e

11

“The Enminator bought from You
some time ago is every bl what Yon
claim it 10 be. Get grealer dislance,
volume and seleetivily 1han 1 ever
did with ~*B" baiteries.

Charles Hoather, Kingsville, Ont.
*The Eliminator purchased from You
some time ago is very satisfactory
and in constant use.”

A. T. Alexander, Canby, Ore.
“The Eliminator reccived last June
is stitt working fine on our 1. C'.
current.” Sgt. J. MeKinney, €.3.C,
Alcatraz, Callf.
*The Eliminator 1 bought from You
about a year ago has glven good ser-
vice. No hum or any of 11e noise You
get from run-down batteries,”
A. L. Habermeh), E. St, Louis, 1L
""Your Ellminatcr is certainly work-
ing fine. 1 get better receptlen than
I have had since 1 owned the sel.”
» Id. Beaudry, Holyoke, Muss,
I have mueh pleasure in telling vou
that I have had complete satlsfaction
with the Ellminator purchased from
Iast May.”

you last May.
\ D. H.W.Taylor, Verdun, Quebee. )

Coupon

Chicago, IIL
Kindly
Socket Power

= State. it

Ltrerature e e e o e e e 2t o e e b+

Attach Only
$1.00 to this

65

Sensational
SHCC eSS o

{ Read These! \

 GER D PEE P IR SRR S ML U RO SR ML AL BN vvm M BN SEN e e

TOWNSEND LABORATORIES
713 Townsend St., Dept. 25
Attached find $1.00.
Townsend “B"
C.O.D. for $5.85, plus postage, on
guaranteed 10.day free trial.

—— . e ———

HOTEL
FORT SHELBY

Lafayette and First,
DETROIT

Let me show you how

| 152125 Wees

Batteries ¢
s You

22 stories; 900 rooms; beautifully
every convenience.
Shopping, theatrical and financial
districts practically at the door.
Comfortable rooms at $2.50. $3,
$4 a day; also higher-priced rooms
and suites overlooking city, river,

furnished;

and Canadian shore. Servidor | :E%“"“:’Tﬁés“:;fefﬁ: FREE nBOtOK

) . LE ief Engineer, Dept. R.N
tl]raughout. Quests cars delivered e e
without special service charge. | 5116 Ravenswood Ave.  Chicago, il

J. E. FRAWLEY, Manager

tc make big moncy '@
right from the start. %
I've prepared a FREE

book explaining alt details. First
week's profit pays for all equip-
ment. You can get all the battery
chargin businzss in your communily with my
Service Station Charger—it's years ahead of or-
dinary chargers — handles 509, to 70% more
batteries. 1 explain everything—start you in a
business of your own and put you onthe way to &
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TELEVISION
| Wonder of
the Age

Complete Apparatus
Not Costly

Any -Amateur Can
Build One! ¢'

EVERY day TELEVISION
§ is gathering momentum—
i the shadow of its greatness is
already here.

Now is the time to develop
with it—and as with Radio, be
carried to the top of success!

BE A PIONFER-— J
BUILD YOUR OWN! |

| One of the greatest electrical

| companies has announced that it

will be five years before the first

i commercial set can appear, but

this book, ALL ABOUT TELE-

VISION, will show you how to

| build a fine, workable set of ‘

| your own—economically. And

with it, you can take an active

part in the experiments that are 1

being conducted daily.

|| This is the latest book on the

subject—it contains all that is i

116 pages—9 = 12 inches—fully
illustrated — diagrams — construc—
tional details—~parts

ALL ABOUT TELEVISION

50c

on all newsstands

If your dealer has none on hand
USE COUPON

EXPERIMENTER PUR. CO.
230 Fifeh Ave., New York, N. Y.

Gientlemen: I eaclose 50¢. for one ¢opy of
TELEVISION.

ADDRESS ... .-

CITY........

afternvon when the air is unerowded and
many stations lack an audience.

IF YOU WERE IN SCHOOL TODAY

Think back to your own school days.
Education has progressed, but still it fails
unless it can secure attention and excite
interest. ‘There are 5,000,000 within our
borders who seem to be in the same fix
as the Florida cracker, who said that there
was only one thing that stood in the way
of his getting an education. That was “them

durned .ABC’s—there was so many of ’em

he conldn't learn ’em.”

The burden of education rests ultimately
on a teacher with a roomful of restless,
squirming boys and girls. They have to be
coaxed ov forced through text books from
which the breath of life has been crushed

Radio News }‘or April, 1928

by excessive condensation.  The out-of-doors
is calling.

A vaundeville arlist has to entertain his
audience for about twelve minutes, and he
faces a new audience every time he does his
act. A school teacher—and many are very
yvoung and inexperienced-—~must interest her
group five or six lours a day, five days a
week, forty weeks a year, and there must
be no deviation from the straight and nar-
row path that men higher up have laid out
for lher.

Whether you were a teacher or a pupil,
would you welcome a lesson by radio, with
nmusic?

Would you like to hear Coolidge, McAdoo,
Al Smith, Will Rogers, Byrd. .Amundsen,
Lindbergh? Would you?

‘The State of Connecticut has shown us
what to do about radio education.

A Nation-Wide Experiment in Radio
Music for Schools

O NE of the most ambitious experiments
with radio as an adjmect to its regu-
lar teaching facilitics was made by the
New York public school system on ¥Febru-
ary 10 last when Walter Damrosch led the
New York Symphony Orchestra in a con-
cert for school children. 'The program, last-
ing one hour, was radiated over a network
of twenty-threc stations, including WJ7,
and heard throughout the entire Xastern
half of the United States.

Mr. Danwosch’s audience numbered at
least 500,000 pupils in the seventh and
cighth grades. New York City alone was
represented by 110 schools, whose com-
bined audiences totaled more than 100,000.
Telegraws reporting reception of the con-
cert were teecived from as far West as
Fairbury, Neh.

A wmessage from the Listencrs League
in Nes Moines, Iowa, said: “All the city
schools listened to your program. Children
and teachers are enthusiastic.”

This telegram was typical of scores of
others that flooded in from the West, South
and East and from the New England States.
In Worcester, Mass., the pupils of sceveral
schools which were not cquipped with re-
ceiving sets marched in a body to the City
IHall, where the program was reproduced for
their benefit. From Council Bluffs, Iowa,

four separate messages from the pupils of

different schools requested Mr. Damrosch
to continue the programs in the future.

PLANS FOR NEXT SEASON

Inmnediately after the concert Mr. Dam-
rosch expressed himself as pleascd with the
response which was pouring in by mes-
sengcer, telegram and teiephone, Ile spoke
optimistically of his plans for the coming
year.

“My plan fer next Fall, if consummated,”
he said, “is to conduct twelve concerts for
grammar school children, to be offered dur-
ing school hours and to be broadcast as
widely thronghout the country as possible
at that time. I hope we shall be able to
go as far West as the Rocky Mountains—
perhaps even to the Coast.

“Over a like period I hope to conduct
twelve conecerts for students of high school
and college age. The idea is not 1o pre-
sent music in these programs which will
difer widely from that which was just

www americanradiohistorv.com

broadcast for the children, but to make ex-
planations move suited to listeners of more
matured minds. 'The lecture concerts will
be accontpanied by scts of questions and
answers in order that instructors may, if
they choose, give exantinations on the course.

“I should like to bring out most clearly
that what ¥ plan is not designed to sup-
plant whatever musieal training may already
be in the course of instruction but rather
to supplement the teachers’ work. Tt is ‘the
little red school house’ in the rural districts
that interests me most of all, for these are
districts wheve good musie by a great or-
chestra is so seldom heard.”

SPECIAL INSTALLATIONS

Many cities thrvoughout the country in-
stalled radio apparatus in the schools es
pecially for this event. Ainong these weve
Des Moines and Davenport, fowa; Nash-
ville, Tenn.; Baltimore, Md.; Worcester,
Fitehburg and eighteen other cities ar
towns in Massachusetts. Other telegrams
reporting enthusiastie reception of the con-
cert came from Georgia, where radio has
been used in the city schools of Atlanta for
more than two years.

The enthusiasm outside of New York,
however, was no greater than that displayed
in the 110 schools of that city which heard
the concert.  George II. Gartlan, dircector
of music for the board of education, said:

“The children who heard the concert were
delighted, and we arc already making plans
for the broadcast next Friday. There is
no question of its cducational value. We
are recommending to the hoard of cstimate
that all new school buildings be equipped
with radio. Equipping the old schools with
adequate receiving sets is a matter that
will require some time beeause of the great
expense.

“From time to time I have suggested to
local neighborhood organizations, chambers
of commeree and other civie organizations
that it might he advisable for them to inter-
est themselves in the movement to cquip
schools in their districts with first-class
receiving sets. Up to the present time
these appeals have met with but little ve-
sponse. The enthusinsm with which the
children received today's program should
do much to stimulate interest among these
hodies.”
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Whispering Across the
Hudson River

(Continued from page 1123) SM And he

Yhe units operating the loud speaker are |

of the eleetro-dynamie fype and of a new toow s from
construction.  In its present form the lowd 3
speitker uses a huge horn, as may be seen
- Miss i/
- A

in the aecompanying illustration. "The mov-
ing diaphragin or armature of the receiver
i< not made of magnetic material, but con-
sists of a sheet of very light aluminum alloy,
about two thousandths of an inch thick and
so censtrueted that it moves back and forth,
somewhat as a piston.  Attached to the dia-
phragn is a sinall coil of strip alwninun
wound edgewise and insulated with varnish.
This coil Hes in the field produced hy a very
powerful electromagnet. (See ig. 1 for
the disposition of the varvions parts))

ONCE upon a time—to make
a long story short—a man
living in Missouri didn’t believe,
he had to be shown. So he
bought a 630-SG Shielded Six
kit. The first night he listened to
WEAF, New Yorg, and KFI, Los A(;'Aggles
hc had about thirty-five more—near an ar,
Then oncanngming, at about 3:00 A.M., he tuned in KGU in

Honolulu, and he lived happily ever after.
That is the story of not one, but literally hundreds of owners of the new

During the operation of the speaker the
voice current passes through the small alu-
mwinm coil, causing the diaphragm to vi-

brate to and fro.  Because of the plunger- Shielded Grid Six. The set is absolutely so good that there is practically
lilke mation of the diaphragm and the spe- nothing like it. Coast to coast with a small l°°§’ﬁ‘z"ﬂ:‘al:c'£°°tf;‘d;‘:"a‘:é
cial shaping of the air c¢hamber between tenna, under average conditions 1s regu.lar P - i % -

¢ shapng * * Australia fairly regularly on the west coast; east and west coasts, z_mada
the diaphragm and the mouth of the horn, | Cuba and México from Illinois—these arc the reports that pour in day

after day. The Shielded Grid Sixes are easy to tune—only two dials—no

the resulling efliciency is many times greater repeat points—no wide spreads on locals—tonal beauty that is startling in

than that obtained in other types of loud its natural reproduction. They're the closest ‘to the “ideal” set you'll

speakers, The la rge ltnul-('ur\-_\'ing capacity he*“{"oi?: g;:::‘l’él:dd(a}};i:iosc&n;:' ready for you in ¢ither of two models. Tll:c

of the speaker arises from the faet that the 630-LSG is the generally preferred loop model kit; l‘ssg“; %B sgig‘i?i,a::c;nf

aluminuim coil lies very close to the heavy 630-5G, which is the antenna model kit, lists #f RIS o

: 1 o : A ; ol ditionally guaranteed against mechanical and electrical defects.

iron pole-picees of the eleetromagnet. 112 Kilocycle Amplifier Catacomb for Screen Grid Tubes
This loud speaker is designed expressly Now Silver-Marshall offers for immediate delivery the famous 112 K.C.

D R e cvete . . 5 e time signal amplifier catacomb, improved and refined to take full advantage
for public-address systems and for the re UL g“emmgous amplification possibilities of the new screen grid R.F.

production of speech and musie in connee- amplifier tubes. Every experienced fan and professional set builder knows

i i “tallki + (R the remarkable efficiency of the famous S-M 440 amplifier, with its high
tion w ith ) talking moving _pie fures. ) It amplification, absolutely accurate peaking, and perfect uniformity, and the
s interesting also becanse its reproducing new 440-SG model of this famous ur;nt. dcstsl)cg Estpecmltl% fon :‘;‘:;e‘;gﬁ

alitics are ns {3 i H ety is o tubes, is capable of providing greater amplification an .
qualities are as fine as its ¢ apacity is cnor- Jgng-'wiuezmph'ﬁefever marketed. The 222 type screen grid tubes are
mous. It reproduces frequencies from 60 to used in the three individually shiclded low-loss R.F. amplifier

; Sele ‘i istorti q T stages, followed by a super-sensitive detector (UX-200A),
G000 exeles without distortion, and repro cus%xio:ned vocket. The amplification is tremendous.
duces down to 10 cveles and up to 8000 the selectivity hair-splitting, yleé tone is wt::l_l.

weles wi istorti 3 aH . HAS nigh perfect, The 440-SG amplifier catacomb 18 i
eveles w ith d}.dmlmn S0 .~.].|ght that it is laboratory tuned and calibrated to exactly 112 ]
almost impossible to deteet it { K.C.,and either two or three R.F. stages may be |

used at will. Itis 15 in. long, 5 in. wide, and 5‘/'4 s ;
in. high, with removsblelcover, 'ﬁmst};fd 1!12 ;};a‘al:::i = i
o . & fully burnished copper. It requires three 5 La:
A LE¥SON IN QUALITY one 200.A foe mggs’ & volts at .65 amperes, 135 [
volts B at only 6 milliamp-res and 432 volts of |
dry C battery for operation, Its current consump-

During the recent exnibition e musieal tion is so low it may be operated on batteries, yet 3
qualitics of the speaker were displayed by no finer amplificr can be had for use wherever a ! -
P i : . sharply tuned long-wave amplificr is needed. U "

using i to reprodoee the pure notes of an Unconditionally guar- '

l anteced against mechanical and electrical defects,
the 440-SG amplifier catacomb stands un-
I equaled in the long-wave amplifier field.
I Price $40.00, ready to use, less tubes.
|
]
!

deve-t 1c0e 1 - 9 » "y g hic -
1|((||1(.|} l)b(.I”.ltUl. the frequency of .\\lu( h I SILVER-MARSHALL, INC.
was varied from the lowest to the highest | 348 West Jackson 8lvd., Chicago.

. . B o *or the enclosed 10¢. please send
pitches. ‘The importance of using such a T

me fule fllfmn:iﬂ%? on A!l\e mll‘lclde:ll
i i ini f 3 ¢ Ampifier an
reproducing device for olitaining good musi- G i, e asehnll dovaiop-

SILVER-MARSHALL,Inc.

cal quality was demonstrated by entting out ) ments.
& 5 - .. .1 enclose 25¢. for complete blue .
from nmsical selections certain frequencies U brats ana buliding atructions on | 848 West Jackson Blvd. Chicago, Il J
| (he Shicidea Grid Sixes. -

by means of cleetrie filters.  With these fil-
ters any frequeney or hand of frequencies

L
. o Adldress ..
an be taken from the musie or voice. For | o000——

example, in the case of voice reproduction,
it is possible to take ont all the sibilant L E a R N T H E c o D E a T H 0 M E
("s7) sonnds or, in mausieal seleetions, te — - WITH

== OMNIGRAPH

climinate ecither all the high or all the low
notes, cte. This is a striking objeet lessor THE OMNIGRAPH Automalic ‘Trunsmuter wil
in the nat - of “qualitv.”® teach you boith the Wircless and Morse Codes—
1 natnre o quality, right in your own home—quickly, caslly and inex-
Eenslvely. Connected  with Buzzer. Burrer and
hone or to Sounder, it will send you LDlimiled
messnges at any s , from 5 to 50 werds 3 minuie.
TIIE OMNIGRAPRH i5 not an experiment. For more
than 15 yvears it has been gold alt over the werld
with a money back guaranice. The OMNIGRAPH
Ilf‘ i Ibyf scl\-c'l:;:l ii)emnnu-ms of the U, S Govern-
cni=in facl. the Department of Commerce uses the
OMNIGRAPH to test all applicants applying for a
Radlo license. The OMNIGRAPH has been success.
lulI’v adonted hiy the leading Univershics, Colleges,

An interesting gide-light on the demmon-
sthration was obtained when an engineer in
New Jersey spoke into a telephone con-
nected divectly with the laboratory on the
other side of the river.  This phone was
connected o the input of the giant speaker

and the engincer across the yviver heard the Send Ec for Catalog. : ‘bo l?"?d!?o%gn\?!&
Gargantuan ccho of his own voice, five or THE OMNIGRAPH MFG. CO. 15 HUDSON STREET, NEW YORK CITY
six seconds after he had pronounced the 11 you own a Radie Phone sel and dow’t know the code—you are missing most of the fun

eyl c H a H a - T | o RIG
words. It tools this leneth of time for the Short-Cut your way to BI

—_— = —
sound waves to travel back from New York Ri !szwﬁlgig“'a‘::‘:!"ﬂ:: RADIO
to the New Jersey shore from the waouth of Eox. B8 Dogre '3‘2;:’(""" T o w E R PRODUCTS

e . Com,
Eluct.l'llllt. lyr. BigBookFree

the horn, though the cleetrienl reproduetion Est 1905 ejps, you_plan your life,
. o T T, . nnriu f‘?d“‘.":ncnﬁun ane
had been practieally instantancons. | gHQI?O*F‘“EyﬁLEEEmNG B e W, ! ON SALE EVERYWHERE
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Send for Free Blue Print of the
NEW VICTOREEN
A. C. CIRCUIT

The "lagt word in Super Circults—o.
Victoreen using the new A. C. Tubes.
Here I8 sensitivity, selectivity, and tone
ualily such as yon have never known
before. If you wunt to build the Thost
remarkable Tecelver of the age, send for
¥ree Blue Print, nnd complete con-
structional details.

~-  VICTOREEN
R. F.TRAKSFORNERS

Matched and

tuned to &
precision  of
ole-thitd of

one per vent,
they arelarge-
1y responsible
for thematch-
less T perform-
ance of the

VICTOREEN
$112" Audio Unit

Combines two stages In the one case,
I:l?oduccs murvelous tone quality,
Prive 522.00.

New “Vietorcen Filament Transformer,
mr“\lse l.(l‘l the A, C. Set. Price 522.00.
New Victoreen Switch and Plug Unit—
for use in the A. C. Set. Price 54.75.

e GEORGE W-WALKER Go
2018

maRcHanOistan TeRcon masme
CRESTE|

R AVENUR CLEV!LAND OHIO

Enjoy Louder, Clearer
Better DX at our Risk

Why lsten-in on weak, issisy, scrat.
chy, squealy LIr srrarea s

on a| K

ln‘hgla af ll
combplat. er:]:; :l(::gll nn?ny wit
the old style *‘nerial’ ond enable:
any set to get dlsnnt lt.-mon: tbn
it never cmﬁd get

Approved by Thousands of

Fans and Leading Engmeers
Joho White of Brookiyn, taln-
Iy received both M-lbvurno ln Syd-

INA
z‘o l"h rimluth.wha]? . n?)i 'nerul" be
ra n nothing but noise. vana,
| Busnos Alzes, 5. A on s Subnnternnl CR' oytv:I.Rndh; (A;:a
B o rmart sgd spicr lpads ie’h Ned e
uban
Writo at once for particulars H""" RIAL c’ﬁﬂ'n’fﬁgr':i:“é?‘?ﬁn

w eh trmlt;gou to test SUBANTENNA on your set entirsly at our

"“CLOVERLEAF MFG. CO.
2711-C Canal St. Chirago, Il

Witeless or Morse—at home with
thc TELEPLEX Automatic Code
Instructor. No Dbetter method
for self Insiructlon exists, Quick—
18y Tlmruugh Endorsed by

U8, Navy. The only Instru-
ment that REPRODUCES

actual sending—rnessages, radic-
Erams, pte,  AnY . Complete
Course furnished. Mrty iimes a8

many werds as any other instrument. Avail yourself of the
TELEPLEX for a qulck mastery of tho code. Write for bookl(‘l
R---TELEPLEX CO.. 7€ Cortlandt Sl., New York, N. Y.

'SOLDERITE]

Insurc )our radio conmection by using
LDERITE soldering fluid.

ABSOLUTELY NON-CORROSIVE
2.ounce trial bottle 25¢. postpaid.
SOLDERITE, 22 Green St., Newark, N, J.
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The Radio Beginner

(Continued from puge 1125)

of voltage between the filament and grid
which may be compared to placing a charge
on the grid.

As ‘explained hefore, the plate curvent is
continnally changing in accordance with
whatever variations are present in  the
original signal from the broadcast statiou;
and, therefore, these electrical variations
are transformed into sound wariations which
may be heard in the telephones, and repro-
duce the sounds orviginally converted into
clectrical variations by the “microphone”
in the broadcast studio. A vacuum tube
used in this manner is called a “detector.”

No matter how rapid are the fluetnations
that arc impressed on the grid, the plate
current faithfully follows these. Fven such
extremely rapid variations as “radio fre-
quencies,” thousands of tines wore rapid
than the nwsical or speech (“audio™) fre-
quencics, may be successfully amplified also.
Ifor further anplification, it would be neces-
siry only to connect the grid and filamnent
of another tube in the position occupied by
the head telephones in the case described in
the previous paragraph, and the incoming
mudio-frequeney  pulsations could be still
further amplificd by the second tube. There
is no limit to the ampliﬁcatinn that can be
obtained, but various “extrancous” or out-
side noises are also amplified; so that enor-
mous amplification may give too much im-
portance to nseless noises.

VARIOUS USES

Althongh the action of all conmon radio
tubes is the same in principle, there ave
other factors which determine which fype
of tube should be used for a given purpose.
Certuin features of construction ar the spac-
ing of clements may adapt a tube to some
particular use. Different materials and de-
signs in filament wires may bhe used; so
that different tubes vequire different bat-
tery voltages to operate them. Certain fila-
ments reqnire more current than others for
proper heating and “evaporation;” sone
tubes successfully operate from alternating

current werely “stepped down” from the

housce-lighting circnits, while others require
batteries or power mnnits which coutain
rectificrs.

For detection, a small quantity of cer-
tain gases, introduced inte the glass bulb,
often gives a tube greater sensitivity to
small grid charges, “weaker signals” A
tube to handle large amounts of power, and
such are necessary for good lond-speaker
operation, must be of special construction
so that the plate voltages necessary and
the power handled will not owverloed the
tuhe; overloading. may give rise to tube
failures. or distortion in the specch or musie.

One of the governing factors in the use
of 'a tube as a radio-frequency amplifier
is the capacify between the clemients of the
tube. A special construction may, theve-
fore, give better results for such purposes.
It is evident, therefore, that the design of
a tube is greatly influenced by the use which
is to he made of it; it may justly be said
that therc is a particular tube for each and
every use in a radio receiver if hest results
arc to he obtained.

CARE OF TUBES

The filmment of a tube is designed to give
hest results at a definite voltage or cur-

rent, and at this value, a certain length
of life for the filament is obtained. If the
tube is operated at a {ilament voltage

higher than the rated value, the electron
u'apmdtmn is greatly increased, with little
useful gain; Lut the life of the filament is
very greatly reduced. Some filaments do
not actually burn out when the voltages are
execeeded, but they beeome “deactivated;”
that is, the useful material has disappeared
fromt the surface of the filament. This
may often be restored by turning on the
tube with somewhat above normal voltages
on the filament, and =with the plate (“B7)
battery lemporarih/ disconnected; but pre-
vention is much casier than a eure.

The new “sereen-grid” {ube makes use of

This type of circuit drawing explains more clearly the mewning of the different parts

o
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diagramed in Fig. 4, the connections being exactly the same.
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a second grid, which surronuds the plate
completely, and shickds the first or control-
arid from the plate. It thus makes negli-
gible the “eapacitive”™ ctiect hetween grid
and plate, which causes complieations in
the use of ordinary tubes for radio-fre-
gqueney amplification. The  scereen-grid
tube, when used as a radio-frequeney ani-
plitier, has this sccond grid counected to
a source of positive voltage, about one-
third as high as that applied to the plake,
The capacitive effeet within the tube is thus
reduced to a negligible amount. The action
of this tube is otherwise the same as that
of the ordinary tube, which has heen de-
seribed. (The scereen-grid has been ex-
plained in more detail, in the article in
IFebrnary Rapio News, mentioned hefore.)

TIIE ACCESSORIES

The tube socket is designed so that the
fube may be ecasily removed from it, in case
replacennent is neeessary, and is equipped
with convenient serews for attaching the
"lead™ wires from the external circuits to
the sockets the springs of the sockets in
turn complete the connection to the tube’s
prrongs, which lead by wires inside the tube
to its clenents, respectively.

T'wo prongs in the ordinary tube connect
to lhe ends of the filinent, sometimes des-
ignated as “plus”™ and “minus™ when in use,
and ane cach to the grid and to the plate,

The most conmmon type of socket is the
“UNS T is often necessary to have a
sockel whieh is “spring-supported” or “cush-
joned ™ so that ringing or “microphonie”
noises from tubes are climinated.  Proper
internal  construction, resulling in greater
rigidity of the tube's elements, has done
mneh toward eliminating this effect.

A commen Aypes of tnbes it into the
ordinary “UX" sockels bt diftevent tubes
requive diferent vesistances in series with
the filuments to reduee the valtage applied
to the ends of the filinent when nsing a
miven “A™ voltage, such as that furnished
by a stovage hattery, Resistors of various
types are available for this purpose and
may  be changed abont for the different
luhes, by merely  plogging units of  the
proper resistance value inlo the convenient
holders.

POWER SUPPLIES

As explained before, the filament ot a
tube must be heated: this is done by pass-
ing throngh it a current of the proper
villne,  Various means arve used for fur-
nishing sueh filament-heating currents; the
stornge battery has heen widely nsed and
the direet current thus furnished is usu-
ally very steady and noiseless. Tubes have

Station

WRNY

EW YORK

326 METERS—920 KILOCYCLES
and 2XAL—30.90 METERS

is ouned and operated by the
publishers of this magazyine
Our Editors will talkto you

several times every weck~

See your Newspaper
or_details
E IN ON

HAMMARLUND
“Midline”
CONDENSER
Soldered brass plates with tie-bars;
warpless aluminum alloy frame; ball
bearings; bronze clock-spring pigtail;
full-floating, removable rotor  shaft
permits direct tandem coupling to
other condensers.  Made in all stand-
ard capacities and accurately matched.
Write for Folder
HAMMARLUND MFG. CO.

424-438 W. 33rd St., New York
Canadian Represenlative

WHITE RADIO COMPANY, Ltd.
41 West Ave. N. Hamilton, Ont,

ACCURATE CAPACITY
VALUES ASSURED

Here is a machine, designed and built by Hanunarlund,
that cuts the slots in which Hammarlund Condenser
plates are firmly soldered.

One operation cuts all slots, thus assuring uniform spae-
ing as the first step toward aceurate capacity values.
It is such precision wethods that have given Hammar-
lund Condensers world leadership and that guarantee
to you the quality performance for whieh all Hamnar-
Jund Products are famous.

- Fo'v Betteh, Radio’
ammariund
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Ready?
Of course!

CARTER

Adapter Harness

For Converting
Battery Sets to
A.C. Tube Operation

Without any structural or
wiring change in the sct.
Change can be made in a
few minutes. Complete, elim-
inates “C” batteries.

Write for illustrated folder
giving full information,

y  Tosrermegece]

MEMBE

JECEETRASE
'—-_a

should go with
every Radio!

It is concerned with radlo
parts—their functlons—
where they are — and
their names. It glves the
syinbols uswcl in radio
hook-ups, so 1hat you
will be able to read any
diagram and ulerstamd
it. Tt discusses air wnves
—the acrlal—then takes
you through every Rudlo
part—and  finully  the
aetual  reproductlon ot
sound.

This is a book that
will give you a full under-
standing of your set.

ALL ABOUT RADIO PARTS

514 x 744 inches, fully illusiratred
Gl it from any ncwsstand or dfrect

THE CONSRAD COMPANY, INC.
230 Fifth Avenue New York City

This handy_ book I
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Unit :

Hums, line noises, ete.,
this new advanced unit.
acid and noiseless.
voltages plainly marked.
dry cells,

lug in and forget.

Simpler to
Operates any type set 1 to 12 tubes.

60 _cycle current.

00 volts, $12.75;
$17.50; 15734, 2 o

210.50; 180, 324.00; 202
additional, any slzc above.

ments. Simply say—ship C
| ing literature, testimonlals, ete,

334 Washington Ave,

B. HAWLEY SMITH

Danbury, Conn., U. S. A,

90 Volt Power

&)ositi\'el.\' impossible with
N Non- |
All detector and intermediate
hook up than

Greater volume and clearness guaranteed. If not thoroughly

satisfied refurn after using 30 days for complete refund,

Guaranteed further 2 years. For 110-120 volts A.C. 25 to

11204, $15.25: 133,
s, $26.00

Also bullt for D. C. current 110.and 32 volts at only 83.00
Ample stocks—same day ship-
.0.D. or write for my Intercst-

—_ - —
BUILD YOUR OWN

llEXPd

___ This maryelouy 1752
96-In. air colunnn ca
easily Luilt by any ¢

We (urnish  you
~ o set of FUL

been  aceurately
sclemtifically worked

and nail and pghee

MOST EFFICIENT TONE PRODUCER
Send $2.00 for a set of these fullslzed puterns
complete instruetions, or we ¢an furnish you the COM-
PLETE KIT, which includes the wood eut to fit, the nells,

Iatest and

the ghie. our large-sized CON

Ask Your Dealer

RADIO PRODUCER COMPANY
1245 Jefferson Bidg.

NENTIAL HORN

1-ln.,

exponential horn with a

n be
R~

teur of 14-In. soft. wood,
which preduces the most
wonderful tone quality.

with

L-51ZED
PATTERNS, which have

and
out

accordinz [0 the exponen-
tial prineiple. SImply saw
out the wool to the size
f and shape of 1he patterns

to-

pgether and yon haeve the

and

CERT UNMNIT, and full
Instructions. All comnl{tcwhh postaze prepaid for $11.75.

=

Peoria, W, |
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<< the dawm’ng
Anew field For men.

J

instructive books

PRICE
$5.00

700 Pages
500 Illustrations

Contents of each chapler—

Aircraft Types. II.
Lighter - than - Air Craft.
IIl. Early Airplane De-
signs.  General Design
Considerations. IV, De-
gign aml Construction of
4 . Acrofoils. V.,  Arrange-
ment, Fabrication and Bracing of Airplane Wings. VI.
Airplane Ifuselage and Landing Gear Construction.
VII. Airplane Power Plant Types and Installation.
VIII. Aviation Engine Design and_Construction,
Air-Cooled Engines. IX. Aviation Engine Design
and Construction. Water-Cooled Engines. X, Avia-
tion Engine Auxiliaries. XI, Aireraft Propeller
Construetion and Action, XII. Airplane Equilib-
rium and Control Principles, XIII. Uncrating, Set-
ting Up and Aligning Airplane. XIV. Inspection and
Maintenance of Airplanes and Engines, XV. De-
tails of Modern Airships and Airplanes, XVI. Sea-
planes, Flying Boats, Amphibians and Other Air-
craft. XVII. Some Aspects of Commiercial Aviation,
XVIII. Aircraft Instruments and Aerial Navigation.
XIX. Standard Nomenclature for Aeronautics
Report No. 240, Part I.

This book is written in simple, understandable
language.

AVIATION
ENGINES

This treatise, written by 8
recognized authority on all
of the practical aspects of
internal combustion englne
construction, _ maintenance,
and repair, fills the need
98 no other book does.
I'ie matter is logically
nged; all descriptive mat-
ter i simply exi and
copfoudly illustrated, so that
anyone can understand air-
Mane cngine operation and
repair even if without
vious mechanical trai A
‘This work Is lnijgva]uable for

;

anyonc desir| to become
an avlator or gviator mechan-
iclar. -
274 PAGES PRICE $1.25
A.B. C. OF
AVIATION

This book describes the basic
rinciples of avlation, tells
0w 8 balloon, ot dirigible is

made, and why it floats in the

air, ibes how anairplane
files. It shows in detall the
different parts of an alrplane.
what they are, and what they
do. Describes all types of air-
planes and how they differ in
construction, as wcll as de-

ling the advantages and
disadvantages of different
types of afreraft. It includesa
complete dietionary of avia-
tion terms and clear drawings
of leading airplanes,

PRICE 81.25

Remit by cash; stamps, check, or money order
No C.0.D.’s

Wec Pay Postage On All Books

CONSRAD COMPANY, Inec.
230 FIFTH AVENUE NEW YORK

been developed which employ small dry
batteries; and others which operate from
the electrie-light socket by means of a sinall
transformer, which changes the available
house-lighting voltage to a low value for
this purpose. The tubes which operate from
the light socket, in this manner are very
convenient to use, and proper circuit design
has practically eliminated the troublesome
“hum” occasioned from the rapid changes
in the direction (“cycles”) of the alternat-
ing current.

A still higher voltage must be available
to furnish the potentials neccessary on the
plates of the tubes; and this may be de-
rived from “B” batteries, which are simply
many small “cells” (usually giving 114, volts
each) all connected in series and enclosed
in a suitable container. A “B” socket-power
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unit consists simply of a transformer-and-
filter arrangement which gives the proper
direct voltages when merely plugged into
the house supply. It is possible, therefore,
to have a set which is entirely operated
from the light socket. Such sets, although
somewhat more expensive in first cost, are
very convenient and economical in the long
run; the only replacement needed on such
sets is the tubes and these should last, with
care, as long as ‘clectric-light bulbs, or con-
siderably more than a year, under conditions
of ordinary use,

(An elementary explanation of the more
intricate action of a vacunm tube as a
defector will be found in the “I Want to
Know” department of this issue of Rapio
News, on page 1151}

Some Suggestions About Resistance

Coupling

ITH the advent of better “high-

mu” tubes, reliable resistors and

high-voltage socket-power opera-

tion, the resistance-coupled method
of ammplification once more comes into its
own as a means of obtaining excellent tone
quality together with ample volume,

In the first place, the all-iinportant thing
with resistance coupling is to employ high-
nm or high amplification tubes. Today, for
this very purpose, several tubes are avail-
able, such as the 240 type, with a mu or
“amplification constant” of 30 as compared
with about 7 for the usual 201A type, and
20 for the high-mu tubes previously avail-
able. Therefore, the present high-mu tubes
give a step-up effect 50 per cent. greater;
which is essential in a system in which the
amplification is solely a function of the
tube, without the step-up transformer to
help out, as in transformer-coupled am-
plification.

SELECTION OF RESISTORS

The second consideration is the use of
proper resistors; not only in the matter of
correct values, but particularly in assuring
stability of operation. Resistance coupling
is particularly susceptible to changes in re-
sistance, which alter the results and some-
times introduce serious noises. Ior this
reason it is desirable to employ heavy-duty
resistors which are capable of providing ac-
curate and lasting resistance values, even
when handling considerable currents, with-
out danger of resistance changes to cause
noises.

The third consideration, and one of great
importance, is to have available suflicient
plate voltage. It is often overlooked that,
in resistance coupling, the voltage impressed
on the plate of the tube must pass through
the plate-coupling resistor, the value of
which is usrally 100,000 oluns and over; in
the case of the 30-mmu tube, the plate-
coupling resistor is of 250,000 olims. Obvi-
ously, to overcome this high resistance in the
circuit and still have sufficient voltage to
operate the tule efliciently, it is nccessary
to start out with high voltage (preferably
180 volts) on the plate-coupling resistor, or
at the maximum-voltage tap of the usual
radio power unit. If “B” batteries are em-
ployed, there should be four blocks, of 45
volts each and of the heavy-duty tipe, to
provide the necessary current over a long
period of service.
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An excellent resistance-coupied amplifier,
using present-day components, is shown in
Fig. 1. It will be noted that, thanks to the
30-mu tubes now available, three stages of
ALF. are no longer required, provided a
high-mu detector is employed. Also, it will
be noted that a speaker filter is cmployed
(preferably in the form of a choke coil and
series-condenser arrangement) to avoid in-
troducing distortion and also to keep the
direct-current component out of the loud-
speaker. The spcaker filter promotes the
use of maxinmun voltage on the plate of the
power tube, since the plate current does not
have to flow through the high-resistance
winding of the lond spcaker, as it must
wlen the latter is connected directly to the
amplifier output.

RESISTANCE VALUES

The resistance values indicated in the fig-
ure do not run as high, in the case of the
grid leaks, as those usually specified for
the present high-mu tubes. While there is
a slight loss in volume, which is certainly
not noticeable, there is better assurance of a
grid leakage ample to avoid any possibility -
of “blocking” or the piling up of successive
signals.

The layout shown in Yig, 1, comprising a
30-mmu tube for the dctector, a 30-mu tube
for the first stage, and a 171 or 210-type of
power tube for the second stage, will pro-
vide ample volume, with a tone quality
noticeably better than the average trans-
former and at comparatively low cost.

R.E CHOKE
L0t f. A 1, 4rnf.
240 \
o005
m™f.
FIG. 1 - K+ ‘B- ‘B+1@0 B+ 500

" A iwe-stage resistance-coupled amplifier, wusing
“high-mu" tubes.

The use of a high-mu detector tube serves
to obtain considerable amplification as well
as signal rectification. A 3-mcgohm metal-
ized resistor should be employed for the
detector grid leak, in combination with a
.00025-mf. grid condenser.
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PUSH-PULL CIRCUIT

Yo those sceking enormous vohumme, to-
wether wilh o remavkable depth and detail
of tone, resistunce coupling presents many
interesting possibitilies in conjnnetion with
present-diiy high-voltage socket-power oper-
ation.  In Fig. 2 we present an interesting
development in the way of a powerful pnsh-
pull amplifier, with excellent tone guality
in conjunction with & goeod speaker capable
of handling the full vohuue, Indeced, this
amplifier provides the volume of a small
orchestra, with a realism that is quite start-
ling, even to blasé rvadio enthusiasts. The
cost of this amplifier is surprisingly low.
With resistance coupling employed in this
nuahiner, we remove the possibility of over-
loaded tubes and therefore the last vestige
of distortion in power amplification.

1+ mf.
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Camplete details of a circnit applving the ad-

vamtages of push-pull action te a resistances

conpled amplificr. The constants given muy Do
modificd by cxperiment,

The diagram is virlually self-explanatory.
It is best lo nse 214-watt power rvesistors
for the 8,000-ohim nnits employed in coupling
the onlput Lo the loud speaker, in order to
Landle the considerable enrrent without ma-
terial change of resistanee valne.  Because
of the power handled with this amplifier,
none bul reliable vesistors can be employed.

POWER UXNIT

It will he noted that the power must he
supplicd hy a radio power unit capable of
delivering 425 volts for the plale cirenils
and 714 volls ALC. for the filmnents of the
large tubes. One 216-B-type rectifier tube
will be rather heavily taxed if made to
supply two 210-type power tubes, and lhe
plate voltage is apt to drop helow the valne
neeessary Lo operate these tubes at proper
cficieney. A 281-type rectifier, substituted
for the usual 216-B, will help out in this con-
necelion.  However, for best results the radio
power unit shonld have two 216-B or 281-
type reetifiers arranged for full-wave recti-
fication, which will snpply ample plate volt-
age and current for the operation of two
210-type power tubes,

If we change the “C” battery to 15 volis
and the plate vollage Lo 200, with the output
plate resistors 5,000 olins each, good results
will he obtained with two 171 tubes in place
of the 210 tubes, for those who must oper-
ate on “B™ batteries or on moderate voltage
radio power units.

While the values given in these diagrams
have been found highly satisfactory, there
is considerable room for variation,

Incidentally, in Fig. 2 we have not indi-
cated the filament-supply current, Int it
goes wilhout saying that the first-stage tuhes
are of the 210 type, operating on 5 volts of
hattery current, while the two power tubes
arc operated on cither 7134 volts raw ALC.
if of the 210 type, or 5 volts raw A.C. or
hattery, if of the 171 type.
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Seattle and Australia Talk;
World’s Radio Phone Record

Special to The New York Times.

SEATTLE, Wash., July 2.—Ra-
dio telephone communication has
been established between Seattle
and Australia, setting a new world
distance record, ‘This was an-
nounced today by Frederick G.
Simpson, Seattle engineer and
owner of Station TXF In the
Grand Trunk Dock.

A two-hour voice conversation
was held by E. J. Lesser, manager
of the Simpson Radio Corpora-
tion, and J. W. Robinson, an Aus-
tralian amateur. Robinson lives
at Concord, about 200 miles from
Brisbane, His station is 2RN.

211 South Street

Makers of Motor G s and Dy

The distance, aboui 8,000 miles,
is the longest over which a two-
way conversation ever has been
conducted. It is all the more re-
markable because the power was
only 100 watts. Most broadcasters,
with ranges of a few hundred
miles, use from 1,000 to 5,000
watts. The wave length of both
Seattle and Australiap statlons
was 38 meters.

Mr. Simpson was using a Standard
Item 35 as listed in Bulletin 237D.
Write for your copy of this bulletin
today.

ELECTRIC SPECIALTY COMPANY
Trade “ESCO” Mark .

Stamford, Conn., U, S. A

s with the least ripple and the most miles per watt,

A. c.

=
T

OPERATION!

HE Type 440-A Transformer illustrated is
designed for use on 105-125 V. (50-60 cycle)
A. C., and is rated at 65 watts.

The following

voltages and currents are available:

2Volts. .. ... ... ... 10 Amperes
3.5 Y 5 ¢
T 2.5 o
7.5 2 ¢

Type 440-A Transformer
Price—$10.00

30 STATE STREET

The use of this transformer, together with the new A. C. tubes, and a
dependable plate supply unit such as the General Radio type 445
Plate Supply and Grid Bias Unit, makes the conversion of a battery-
operated receiver into one operated from the light socket very simple.
If you do not care to undertake this change yourself, go to your
community set builder. He is well qualified to serve you.

GENERAL RADIO CO.

Write for Bulletin No. 929

CAMBRIDGE, MASS.

REE Vﬂ orﬂ'l’ubeﬁmgf:zd
Lo/ RADIO G

from big, reliskilsg (up to 250 volts). It gives
maker (8th buczpasy | speaker a chance to oper-
yean) . Al -y {atc at its best. Attached

T
Ir.'.'c:f‘e‘a?g'; . :

Freelareies o
0| mibweSt kabio CoRFORATION

I §i Ruild f Sata
Arents | 404D MiracoBidg. Cincinnatl.0.

SPEAKER

—

| _The Craftsman

(of the DC
F

bill NOW!

CRAFTSMAN RADIO PRODUCTS
Newark, N. J.

9 Orchard St.

$700 WILL SAVE YOUR

Dollar
Speaker Filter is Guaran-
teed torelieve your speaker
late current

“ in a second. Send collar

$21 WARREN

For 1 to 10 tubes. (‘omplete with tube.

VERITAS RESISTORS

CONDENSERS and

Guaranteed, \\’:n‘s $33. Now DIRECT Stand up on their Jobs
to you, 821.00. Write: ~
WAREEN ELECTRIC CO., Dept. R.N., Peorial,Ill. obe Deutschtnann Co.,  Cambridge. Mass.
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and Republocrats alike. 1t comes from the
hasty, though oracular, state of Oklahoma.
Audie Robertson of Alex, Okla., is the dis-
coverer.

Radio “Bugs”

HAT is, probably, the best “bug?
which the intrepid explorers of Radio
Land have discovered for the edification of
our readers is given below; and the sceptic
who cares to trace the lines will find it a
real cirenit. The contributing entomologist,

Gonner
Gabinets
REDUGED

Entire factory stock of Conner Conven-
ient Cabinets now being closed out at

25%

REDUCTION
Prices NOW
$26.25 to $74.75

Jacobean, Renaissance
# and Sheraton designs,
done in beaurifully high-
# lighted walnut and ma-
hogany. Fronts open
i down into convenient
desks. Write today for
iliustrations.

A Conner Cabinet assembles every detail
of your receiving set, batteries and ac-
cessories, in a scientifically convenient
atrangement and encloses everything in
anexceptionally beautiful piece of period
furniture. You can secure one at this
emergency bargain fpru:e if you act quick-
ly. Write today for illustrations and
details.

#“The Younger Generation—Whereto on Roller
Skates?™

Madison, Wis., is a co-cducationally-col-
legiate city, and affords opportunity for the
observance of coruscating youth at the most
plastic period. We may suppose, therefore,
that this conple have been drawn from life
by James W. McGrath of that eity.

The DX Hound is famous in radio lore,
but his habits are distinctly nocturnal, so

Conner Rapio Casiner Co.
New Albany, Indiana

FROST-RADIO
GEM RHEOSTATS

Rheostats the minute you
set ey a ou them. They are
what have n]wnys
W .mted—mtah!u good small
rhecstals. Metal framne con-
struction. with resistance
element securely wound on
flexibie Bakelite strib. Gem
= Itheostats arc Il inches
in dlameter. Supplied in
wide varlety of registances
rrum 2 to 30 ohms, and as
0 and 400 ohm poteén-
llumetcrs. Also made with
ﬂlﬂmcnl, switch at slght

S S awieen, 5100,
7 With sw!
FROST-RADIO ¢ d

Mail Coupon for Twe Frost Booklets

Fil t and mah coupon below and we Wwill send ¥ou
Fllzllil"lrjl tlﬁ?nmn Frost Boo pol.lcts “What Set Shall I Build?”
and **For Better Reception.”

HERBERT H. FROST, INC.
Main Ofices and Factory:
Elkhart, Ind.

Chicago

| HERBERT H. FROST, In
| 160 North LaSalle Street, chlcago, .

Please send me free Your two booKlets, as adver-
tised in Radio News for April.

YOU will like Frost Gem i

New York City

ealer-Set Builders! Save Money!
Send for this book of b; ins, E ing 4
in Radio—nll the newest Eook-nps. ts, o
1 kits, , cabinets, consocles and sup- -:
plied. If you want the best for
d money, ¥ou nced this catalog.

@ least

SHURE RADIO COMPANY

Chicago, il

329-¢c West Madison St.

and Suppressors are made by The Langbein-
Kaufman Radio Co. (Dept. N). 62 Franklin
St,, New Haven, Conn. Write for prices and
tables of values.

Francis ). Johnston of Pittsburgh. chooses

| the somewhat intriguing title: “A Dry-Bat-

tery Manufacturer’s lmpression of a ‘B’
‘Eliminator.” ”

“A Lightning Kick on the Grid-Iron” is
the title selected by I*. Beck of Herriek, 11,
for this scene of action. It seems to us,

—
—
e

| however, that this terrific kick is being be-

stowed on the filament, which niay not sur-
vive the indignity.

At the right is a grim hunter; we might
have been at a loss to name him, but Jack-
son Edwards of Tucson, Ariz., supplics the
data: “This is a Lou Pantenna, found only
in the wilds of Laboratoria. His eves can
detect anything, and he is holding a Peri-
dyne, a weapon against the tribe of Poo
Receptionia.”

Whether or not the political events of the
vear will confute the prophets, time alone

ey

ldo not Ch

can tell. This sketch of “A Breoad-Tuning

| Receiver,” however, will appeal to Demicans
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that he has hitherto escaped observation.

The animal, however, has been drawn dur-
ing a brief moment of hesitation while stalk-
ing his prey.  *A true specimen,” comments
Joseph W. Sine of Salt Lake City. “Ob-
serve the distance-getting nose, the crystal-
line ears and, last but not least, his tales,
which pass all undevstanding.”

Carl Sipe of Anderson, lnd pictures a
parade of the .l“hormtul Soldiers, which

:/'r-nz -&-mm?rm-vﬁw-ni

=
== 5§ = E
= B
= = = =
== 5= - &3 &=
§Fz 8% % £% £
S e fF 2572 5%
LI LY B

hardly needs the brief explanation: “fhe
Nine-in-Line.” Long leads are evidently
conspicuous by their absence.

A. J. Manson of Nelson, B. C., pictures a
pair whom we took at first glnnpsc for The
Heavenly Twins. The legend informs us

CLAEA & ruL)”

of their full names: “Clarifier and Elimi-
nator get good reception.”

Some of our bugs are far from home; this
spirited scene. with Tilden on the left and
Suzanne on the right, comes from A. Haer-
tct of Offenbach, Germany. But while Herr
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Haertel is fair DX, he is not to be com-
pareedd with the two which close our sym-
posium,

1. G. Castro of Manila (Philippine
Tslands), sewds in *The Ham's Covered
Wagon.,” Whether it is drawn by a broncho

or a carabao, we cannot say;
dently on its westward way.

A companion picee shows the ceffect of
progress. "The radio automobile is the work
of a fellow-Filipino, Fnrigue G, Hinlo of
Manapla, Oce. Negro, Pending returns from

but it is evi-

Kerguelen, Macguarie Ysland, and the South
Sheltands, we award to these contributors
the prizes for greatesl distance covered by
transmission.

Entowologists, for your
cause of radio science,
the radio public—yonr
you!

labors in the
and on behatf of
public—we  thank

A FILAMENT ELIMINATOR
There wes a youny radio student
Who was told to be careful, but wouldnw’t;
On “A4" ke placed
“B 0" in haste—
Then he tried to tune in, and he couldn’t!
—J. Hope.

TUNING OUT
1Lix voice was full of static—
“Oh, can’t you learn to eare?”
Ifer anvicer was emphatic:
Said she, “Get off the airl”
—Darolthy Powaall,

RADIO TERM ILLUSTRATED

2+4= 6
2edz 8
Totat=1d4

-3
L= -

“A Control Switch.”

Watch the Last Stage

LARGE pereentage of the distortion,
in most radio reecivers, is caused by

overloading the tube in the last stage of
audio amplification.  When tubes of  the

201\ or 112 type are used, the only ways
to reduce the distortion may be to substi-
tule o larger tube or to deercase the vol-
ey but with tubes of the 171 and 210
types, the distortion ean usually he remedied
by correetly adjusting the grid-bias voltage
(“C” battery) on the last stage. The in-
struction sheets, which ave packed with the
tube, give approxiwalely values of grid-
bins voltage sunitable for use with various
plate potvntml.\), hut, in order to make sure
that the tube is not being overloaded, it is
necessary to connect a nullmunnctn in the
plate circuit of the last tube.

If there is no appreciable movement of
the needle of the milliinmeter when loud
signals are being veecived, the grid is cor-
rectly biasced.  On the other hand, when the
needle of the meter oscillutes as the intensity
of the signal is increased, the tube is being
overloaded and the bias must be m(udsed
or deercased, as the case may be. If it is
itpossible to prevent the needle from oscil-
lating by any adjustment of the grid bias,
this fact indicates that teo neh volume is
beitig obtained from the amplifier,

The meter used for this purpose should
have a range from 0 to 25 milliamperes, and
the maximum flnctuation of the plate cwr-
rent should not he greater than 109, of the
total current.  In the case of the 171-type
tube, the plate cnrrent should bhe 20 mil-
Hamperes with a plate potential of 180
volts, and the correct grid hias is approxi-
mately 40 volts. With the 210 tube, operat-
ing with a plate potential of 425 volts, the
proper plate current is 18 willimuperes, and
the  grid-bias  potential approximately 33
volts.

Use of Separate Amplifier

HERE is no unanswerable reason why

the audio-frequeney amplifier of a re-
ceiving installation should be built as part
of the radio set; while, on the other hand,
it ix often more satisfactory to construcet it
as a separate unit. The practice of com-
bining the audio amplifier with the “B”
socket-power unit is now becoming very
connuon, and has received the endorsement
of a large number of radio engineers.

With the amplificr and “B” supply de-
viee in one unit, the installation is much
more  flexible; as it may be connected
quickly and casily with any type of cither
radio set, phonograph pick-up unit, or mi-
crophene. In addition, this prevents the
neceessity of rebuilding the audio amplifier
every time one builds a new set, and climi-
nates the (I.mger involved in having exposed
high-tension wires hetween the “BY-supply
unit and the power tube.

The reproduction obtained will be no less
sutisfactory. when an external amplifier is
used, provided one simple precaution is
taken in the design of the reeciver; ie., an
R.I%. choke coil and a by-pass condenser
must be connected in the plate civcuit of
the detector tube. "Uhe by-pass condenser
should hitve a capacity of approximately
L00L-mf. and be connected hetween the de-
tector plate and the “A—" Icad. The R.F.
choke coil should be mounted near the de-
tector tube and connected directly in series
with the lead to the ALF, amplificr.
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' Used in :
Every ngh Grade Circuit

or Receiver Today!

INCLUDING

Strobodyne, Loftin-White Constant Coupled. Qualitone 6,
Impm\c’('l Arlstocrat, Oliver Lodge, Best's Super-Hetero-
dyne, B-T Power SIx, Hammmriund-nobens Y)e'tlly News

4, wWorld's Record Super, Goodwin Aperlndle Detector
Clreuit, Quadratormer 6, Best's 1927, Siiver’s l{nockout,
and man¥ others.

MODEL “N”
VARI0-DENSER
Micrometer ade
Justment easily

assures ex-
mmllhdon con-
trol. Qulek, easy
tuning, more vol-
ume, clcarness and
stabilivy. 8Capncl',y

Obtains thie proper grid capaclty on
Cockaday cl:'culplg. filter and ﬂl

iate frequeney tunipg In supef-
helersiyne and posltive grid blas In
all  sets. Three variabic  capaclty
|ranges.  Price commiete, with grid
clips, $1.50

X-L NEW BAKELITE INSULATED
PUSH POSTS

The perfect binding post at laat! Convenient, slmnle
permanent conncctions.  You don't have to remy

to tlghten them. Tush down the X-L. | wlre
remove Dressure. Conhectlon fs tight and will rxt!aﬂ

tight. No vibrations can looscn. Releases ¥,
Standard markings, or boxed ln complete scta. Price
each, 15 cents.

FREE Blc new up-to-date hook of wirlng diagrams

of all Imdlmz clrcult.s Write today for copy.
Investiente the Good odic Circult. This i3
anplicable to any set fmd a a stage without ndded
tuning controls.

X-L RADIO LABORATORIES
2426 Lincoln Ave., Chicago, 1l

s _,___
- - -
implifies-
1. Tube control—No Enobs
2. Wiring—Short leads
3. Panel design—DNo drilling
4. Tuning—No hand rheostats
Only AMPERITE can automatically kecp the tems
perarure or voltage of the filament constant despite
vatiations in A" battery voltage. Particularly es-
sential with eliminators. Proved for 6 years to be
indispensable in every radio circuit. Do not con-
fuse with fixed filament resistors. Accept only

PERITE. Price $1.10 with mounting{inU.S.A.,).
At all dealers.

Write for Free "Amperite Book” of season's beat circuits
and latest construction data. Address Dept. RN-4

AMPERITE

G o B maT OFF

The 'SELF-ADJUSTING" Rheastat
TR R BT T

E Rapi0o (ATALOGUE

To

Dealers—New.  [lustrated 102§

Wheolesale Radio Cahlog gives lowest
prices on acepss l;lc.!. and

kits, packs, parte
sets. Features m bullt single control radlo
seta for bm.h bacu-ry and all-electrie operation
Full showing of “A™ and “B"" Eflminators and
thousands of other freat vatues, Write on bust-
nesa jetter-head for this frce book today.
HAMWTON-CARR RADIO CORPORATION
711 West Lake St.. Dept. 396, Chicago, .
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HOOK-UP

The new improved
Consrad Pattern Book

The Strobodyne, the most sensational
development of the age, is the greatest
Super-Heterodyne ever designed. The
best known features of Radio construc-
tion have been incorporated in this
amazing circuit.

And Consrad, the famous Pattern
publishers of Radio, have printed the
entire constructional details for this
ultimate development in up-to-date
Radio efficiency in a new and most
convenient form. The new Consrad
creation, a handsomely-bound booklet,
contains all the details in complete
simplified form.

In this Pattern Book are four complete,
full-size blueprints and all necessary
constructional data required for as-
sembling the Strobodyne—step-by-
step instruction.

Write now—get your Pattern Book—
vou will enjoy building this marvelous
circuit—you will enjoy the results
which are sure to be yours with this
epoch of radio development—the
STROBODYNE.

THE CONSRAD CO., INC.
230 Fifth Ave. New York City

THE CONSRAD CO., INC.
230 Fifth Ave., New York City

Gentlemen:

Enclesed please find 50e, for which Dleas: send
me_ the  Consrad  Pattern  Book for  the
STROBODY N1:.
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An R. F. Short-Wave Broadcast

Receiver

(Continued from page 1130)

operating on wavelengths between 10 and
550 meters. Six different types of coils and
two coils of each type (12 coils in all) are
needed to cover this wide band. Ilowever,
all the coils are not required if the builder
wishes to limit the wavelength range of the
set to a narrower band. The waveband
which each of the six coils covers approxi-
mately is as follows: coil No. 1, 10 to 25
meters; coil No. 2, 15 to 38.5 meters; coil
No. 3, 3L.5 to 68 meters; coil No. 4, 57 to
133 meters; coil No. 5, 125 to 250 meters
and coil No. 6, 235 to 550 meters. If it is
desired to increase the wavelength range of
the set to 725 meters it is possible to do so
hy connccting a .0001-mf. mica fixed con-
denser in shunt with cach of the tuning con-
densers (C1 and C2) when coil No. 6 is be-
ing used.

In constructing the coils the secondary
windings must be spaced. The chart in the
drawing gives the number of turns, the size
of wire and the length of each secondary
winding; and with this data the builder can
determine the proper spacing hetween turns
by experiment.  The tickler and primary
coils are wound with insulated wire and are
not spaced. 'The primary coil consists of

.10 turns of No. 24 S.5.C. wire wound on a

form 214 inches in diameter. The tickler
coils are merely glued inside the secondaries,
or held in place with a few drops of sealing
wax or paraffin from a candle.

The following is a complete list *of the
parts required for the construction of this
short-wave reeciving set:

LIST OF PARTS

1.1, 1.2—Two sets of coils (sce drawing for
details) ;

Cl, C2—Two S.I.F.
.00014-mf. 5

variable concensers,

C3—One S.L.F. variable condenser, .00025-
nmf.;

C4—One mica fixed condenser, .00025-mf.;

T1—One¢ A.F. transformer, 3:1 ratio;

T2—O0ne A.F. transformer, push-pull input
type;

T3—One AF. choke coil, push-pull output
type;

R1—One grid leak, 5-megohm:;

12, R3, R4—Three filument-ballast umts, 5-
volt, Yj-amp. type;

R5—One filament-ballast unit, 5-volt, 14-
amp. type;

116—One 500,000-ohm volume-control rheo-
stat and filament switch;

RFC—One R.F. choke coil, 60-millihenry;

PH—One oscillation control, variable re-
sistor-condenser typce; :

V1, V2, V3—Three vacunm tubes, 201A-
type;

V4, V5—Two power tubes, 171A-type;

SW—0One jack switch, D.I2.D.T. type;

Three tuning dials, vernier type;

Five vacuum-tube sockets, U"X-type;

One panel, 7 x 24 x 3/16 inches;

One sub-panel, 7 x 23 x 3/16 inches;

Three brackets, 8 inches high;

Twelve binding posts;

Two coil mountings (see drawing for de-
tails).

FREE BLUEPRINTS

A set of full-size blueprints, covering all
the constructional details of the flexible
short-wave receiver deseribed in the fore-
going article, may he obtained free of
charge at the officc of Rapro News, 230
I*ifth Avenue, New York City. Readers de-
siring to have these prints delivered by mail
should send ten cents in stamps or coin to
cover the ecost of mailing.

Short-Wave Broadcast Information
By E. T. Somerset (England)

N view of the difficulty experienced by
most people in obtaining a comprehensive
list of short-wave radio-telephonc stations,
and the fact that a large number of the
readers of Ranmio News have coustrueted
the short-wave broadcast receiver featured

by this magazine, the writer has compiled

the list of stations given below, grouped
into three divisions, corresponding to the
tuning coil which must be used with that
wavehand,

Of course it must be realized that the
hands overlap; for instance, 2XAF may
he found to come in at the extreme upper
end of the seale with No. 1 eoil, as well
as at the lower end of No. 2. This is ex-
plained also by the fact that different tubes
and detector voltages will cause an altera-
tion in readings.

Should the reader be unfortunate enough
to experience trouble with what is known
as “Threshold Oscillation” (that is to say,

www americanradiohistorv.com

the set bursts into oseillation after a sta-
tion has been tuned in and the hands re-
moved from the dials) this may almost cer-
tainly be eured by inserting an extra R.F.
choke in series with that used already; and
hy-passing the sceond choke to “A—" with
a .0003-mf. fixed condenser on each side.

If there is trouble with body-capacity
cffects, however slight, an improvement
can always he obtained by taking a scpa-
rate ground lead direct from the “A—"
hattery terminal to the ground hinding post
on the set, and also by grounding the fila-
ment end of the grid inductor.

The following list is. of course, subject
to changes, as these transmissions are
largely experimental; by the time it ap-
peavs, WJ7 will probably be operating on
22207 and 18.715 wieters.  Likewise, Nor-
way’s and Denmark’s short-wave transmit-
ters will be on the air, and as well PCJ}J,
which has been removed from Eindhoven;
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bul the wavelengths are not at present
detinitely known,

Mcters
Oceun Towuaship, N. T, (WX]*). 13.88
Rucky l'oint, N, Y, 2Nt 1602
Bandoeng, Java (AN 17.00
Gerlin, Gernany (AGL) 17,20
Malabay, Java e, 17.40
Kootwijk, Ilolland (1'CLL) 18.70
scheneetady, N Y. (2NAD) 21.96
Richmond 1L, N. Y. (2XIF). 2210
Fort Wayne, Indinni..... 22.80
Toulton, Maiue (2NXAN 23.00
Chelmsford, England (353W 24.00
Pittshurgl, Pa. (KDK.\) 27.00
Sydney, Australia (2MIF) 28.50
Hilversum, Tolland (PCJ1) 30.20

(Temporarily silent)
New York, No V. CNAL) s 30.00
Berne, Switzerlud (FI1 9 OC) . 32.00
Sydney, Australia 2FO)... 32.00
Brinnmondville, Canada (U1F). 32.00
Zurich, Switzerland (L1 9NI 32.00
Johanneshurg, So. NMrica (J13). 32.00
Caterhan, England (2NM)....., . 32,30
Coil No. 2 (31308 meters)

Scheneetady, N, Y. (2NN 3277
S Praneisco, Calit,. (0NAR 33.00
Madabiar, Favi v 33.00
Mellourne, Anstradia (ILO) 36.00
Tomsk, Xiberin (RA19).... 37.00
Pari-, runee  (Radio-Vitn 37.00
Taipch, Formosa, Japan (JF 39.50
Lyons, Franee (Radio Lyons) .. 40.00
Yos Anpeles, Calif, (ANDBRY (portable). 40.N00
Stuttgart, Gernmiy oo 42.00
Pittshurgh, Ta. (KDKM. 42,95
New Dreonswick, N, J. (W2 43,33
Langenherg, Germany (L), 43.90
Rome, haly, (1AX). 13.00
Ocean Tp, No )0 (W2 46.48

Short-Wave

ADIO stations in miany parts of the

world sire now hroadeasting on short
wavelenglhs  (fe. helew 200 mceters,: but
hecanse most of their transimissions aee still
only of experimental nature, Ramo News
tas found it ditlicult 1o obtain, ¢ven from
the stations themselves, accurale informa-
tion  ahout their  operating  fregnencies,
honrs of broadensting, cte. Readers own-
ing short-wave reecivers are therefore re-
quesled  to peport e Ramo News any
strange short-wave broadeas!  (nol code)

Konigswusterhausen, Germany .. 52.00
Cineinnati. Ohio (WLW)., 52.02
Jrooklyn, N. Y. 54.00

Columbus, Ohio

Melbourne, Australia (3AR) 35.00
Nanen, Germany (AG])...., 50.70
Bound Drook, N. J. (3NX() 60.00
Couneil  Blufls, Towa (9XU). 61.06
Fast Pittslargh, 1'e. (KDK.Y) 62.50
Richmond 11ill, N, Y. (WALC) 64.00
Newark, N. J. (2NDBA}... 65,18
Inglewood, Calif, (6N AD) 66.04
Coil No. 3 (37—133 meter
PPerth, Australia (6\WF). 100.00
Spokane., Wash, (7NAB). 103.90
Richmond Tlill, N. ¥, (22 106.00

lLos Angeles, Calif. (6NBR) (portable)
Tilton, New Tlampshire (INY )
Transatlantic phone.

WEATHER BROADCASTS FROM NAA
On February 1 the U, S, Weather Burean Degan

a series of daily transmissions, in Morse code, from

the high-power radio station at Arlington, Va, by
means of remote control.  Thesa schedules are as
follows, in Eastern Stamdard Time:

8:15 a. ni. on 747, 37.4 and 24.9 meters,

10:00 o, m. on 2,677 and 18.6 meters,

11:00 a. m. on 24.9 meters,

8:15 poom. oon 747 meters,

10:0% . mo on 8238 and 2,677 meters.

11:00 p. m. on 74.7 meters,

The &:15 broadensts, morning - and evening, are
in the regular Weather Dnreau code: those at
11:00 in the Internationai code, especially for the
use of European weather bureaus. and are re-
peated  from the Eiffel Tower in Paris.  Further
details may e obtained directly from the Weather
ureaun.

Data Wanted

stations they may hear; giving the wave-
lengths as closely as they ean guess the fig-
ures frem the dial scttings, by comparing
the latter with the settings for such eou-
sistent transmitters as KR, WGEY and
WILAW. These reports can he written con-
veniently on the backs of posteards.

Rapio News will publisly the data it re-
ceives, for the benefit of the many people
who have huilt short-wave reecivers and

wixh to be informed abont everything they

can expeet to hear with thenm

Convenient Phonograph Socket

FAN who attenipls to use the andie

circuit of his radio receiver as an
amplificr for phonograph music often finds
it inconvenient to remove the detecetor tube
cach time he desires Lo insert the plug from
the pick-up mnit in the deteetor socket. T'his
may he avoided by monnting an additional
vacumn-tithe socket on the basehoard of the
sel, and conunecting it in parallel with the
deteetonr socket, With  the  veceiver ar-
vanged in this manner it is necessary only
to turn ont the filunents of the detector
ated 1L tubes, by mieans of o vheostat on
the fromt panel, and insert the plug from
the phonograph in Ahe extra socket.

Special Sets for Navy

O prevent its senplanes when  foreed

down in flight from heing without means
of comummication, the United States Navy
will cquip them with short-wave transmit-
ters having hand-dviven gencrators for an
cemergeney. The standarvd frequeney will be
8,770 kiloeycles, to 3L10
meters.

carresponding

Wholesale Radio Lawsuit

AN unusual scene was staged recently in
i London courtromm, when a lavge in-
stallment house dealing in radio and other

cquipment bronght suit against 341 of its
customers whe had entered into “hire-pur-
chase”™ agreements, for balances due, vary-
ing from five shillings (£1.23) up to five
Judgments were given by
the presiding magisteate for pavments in
monthly amounts, varying from two shil-
lings (50 cents) up, accovding to the cir-

pownds (=25),

canustanees of the defendants.

An Obliging Radio Artist

e I, Sandman,” who earries sleep to

millions of tired litlle eves, is a very

real individual to the wee folks in and around
Brishane, Australia, where Tre Droadeasts at
titnes over the local station. More than
that, “he can sometimes be seen perched on
the top eof QG with a small scavehlight,
signalling to his little radio friends.  In re-
twrn, the yoingsiers acknowledge *Sandy's’

grecting by waving lights, indicating that

they have spotted the signals”
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They mahe

6,000

a year

The facts prove that
YOU can achieve
Success in Radio!

Radio News writes us:
“In looking over the dealer mail received
in the last three months we find that the
average income of all dealers who gave
us their income figures, 38 in number,
averages more than $6,000 a year.”

{Signed} C. W. EMERSON
* RADIO NEWS

Why don’t you think this over and
say to yourself, “These dealers are
no smarter than I am, If I knew radio
thoroughly, I could make that much
and more. I know that the Radio In-
stitute of America is America’s oldest
radio school—that it gives the fin-
est radio instruction obtainable any-
where, and the finest and fullest radio
equipment.

“I know that RIA is conducted by
the Radio Corporation of America
and is backed by General Electric and
Westinghouse—that their course in
radio is complete and entirely covers
every phase of radio, including op-
erating, broadcasting, in fact ever)-
thing inradio. I know thatI can make
progress because everything is told
so clearly. I can get this instruction
at home, and prepare for success in
radio without giving up my present
job. I can study when I please and as
longas I please. With the tremendous
opportunities opening up in radio
today, I certainly can’t
pass up this opportun- s

ity to learn more about jl
the RIA course. Here's |
one coupon I will clip. '

I_O‘rll.!ﬂl‘}
!' .| L |
I want the full facts.” '

Tearout the conpon and mail it now. m

RADIO INSTITUTE OF AMERICA
Dept. A-4 326 Broadway, New York City

- — o — —— — i — —

RADIO INSTITUTE OF AMERICA, Dept. A-#
326 Broadway, New York City

Dear Mr, Duncan:

Please send me your new catalog. I wanr to
know more about your new radio course.

Name.o..... .ooooovie.
Address
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New AERO Circuits
For Either Battery
or A. C. Operation

Proper constants for A. C. operation of the
improved Aero-Dyne 6 and the Aero Seven have
been studied out, and these excellent circuits are
now adaptable to either A. C. or battery opera-
tion. A. C. blueprints are packed in foundation
units. They may also be obtained by sending
25¢ for each direct to the factory.

AERO Universal Tuned Radio Frequency Kit

Especially designed for the Improved Aero-
Dyne 6. Kit consists of 4 twice-matched
units. Adaptable to 201-A, 199, 112, and the
new 240 and A. C, tubes. Tuning range be-
low 200 to above 530 meters.

This kit will make any eircuit better in selec-
tivity, tone and range. Will eliminate lostes
and give the greatest receiving efficiency.

Code No. U- 16 gfor 0005 Cond.)....... $15.00
Code No. U-163 (for 00035 Cond.). ...... 15.00

AERO Seven Tuned Radie Frequency Kit

Especially designed for the Aero 7. Kit consists
of 3 twice-matched units. Coils are wound on
Bakelite skeleton forms, assuring a 95 per cent
air di-electric. Tuning range from below 200 to
above 500 meters, Adaptable to 201-A, 199,
112, and the new 240 and A. C. tubes.

Code No. U- 12 (for .0003 Cond.) ...... £12.00
Code No. U-123 (for .00035 Cond.)....... 12.00

NOTE—AUl AERO Unitversal Kits for use in tm

1f you decide io add another R, F, Stage lo your s

A NEW SERVICE

We have arranged to furnish the home set builder
with romplete "oundation Units for the above
named Circuits, drilled and engraved on Westing-
house Micarta.  Detailed bﬁneprints for both
batter» and A. C. operation and wiring diagram
for eaclt circujt included with every foundation
unit free. Write for information and prices.

You should be able to get any of the above
Aero Coils and parts from your dealer. If
he should be out of stock order
direct from the factory.

AERO PRODUCTS, Inc.

Dept. 105
1772 Wilson Ave.

Chicago, I

| BIG RADIO CATALOG

From the “Big, Friendly
Radio House"

EW 1928 RBook offers finest,
newest well-known sets:parts,
elimlnators. accossories at lowest
WRITE FOR

%rlces. ALERS
HIS CATA LOG!

126 West Lake St., Dept. 14, Chicago, Iil. ‘

RAISE BEI.GIAN AN HARES

Chinchlline — Flnml-h Glants

INEY—W,

! llawin:
3 $2 esch—=New

8 | an:
h—Flemlsh Gian tl85
;20:1:- m‘.tnnd book, e-ulo

aiso copy of Fur Farming nm; e, tella how to
raise sxunk. mink. fox. etc,, for profits, all for_10c, Address
OUTDOOR EN“RFRISE €o., l.l 72 Holmes Park, Missourl

prices lor all

Metering The Popularity
of Programs

IT has often been asserted that the multi-
plicity of aerials in a modern city weak-
ens the field strength of a broadcast station
by their absorption effect, when all are
tuned in to its wave; and some time ago
test experiments were carried on in the
suburbs of Lendon by British investigators,
who reported confirmation of these theories.
It is true that in the United States the
studies of station field strength have shown
a much greater influence upon broadcast
waves by the huge masses of stecl and net-
works of cleetric wires in urban centers.
The English engineers are now debating
more or less seriously the question whether,
if a “load indicator” could be devised, show-
ing the output load on a broadcast station’s
aerial, it would not be possible to determine
the popularity of a program, locally at least,
by the number of nearby antennas tuned to
its frequency and absorbing power.

This would indecd be & welcome gadget
for the station owner, and solve by elimina-
tion the problem of luring the elusive “ap-
plause card” from the coy listener; but, un-
fortunately, it must be added, no such indi-
cator has yet been invented. There is an
opportunity for our ingenious readers, who
are always discovering new hook-ups; but
we will have to stipulate that plans and
specifications for such a device must be ac-
companicd by a working model before they
are considered seriously at the office of
Rap1o News.

HAUNTED!

“You haven’t forgotten Freddy, then?”

“No, no, even though we've parted for-
ever I still can hear his voice in the still
watches of the night.”

“Ah, that is the curse of memory.”

“Not at all, silly; it’s the curse of having
loved a radio announcer ”’—G@leason Peuse.

ALL BUT ONE THING

“Now, my dear, do you understand how the
set works?”
“Yes, Henry, but how often does the man
call to read the wave-meter?”
—Wireless Magazine, London
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SOMELTHING NEW

A Radio Trade Paper
Edited by You and For You

LL the latest trends of

the industry — modern
merchandising methods—
proven sales building prac-
tices that have been actually
tested by brother dealers—
a complete merchandising
service, having for its back-
ground years of experience
with both dealers and fans.

This is what RADIO NEWS
DEALERS PERSONAL EDI-
TION gives you. Be sure
and mail your order now.
It means bigger business—
bigger profits. Regular
price $2.50 (yearly subscrip-
tion). Special offer brings
this remarkable service to
you for $1.50.

ATTACH YOUR LETTERHEAD!

EXPERIMENTER PUBLISHING CO.
230 Fifth Ave., New York City

Gentlemen:

Kindly send me the Radio News—Denlers Persona!
Edition, for one vear, beginning with the next issue. I am
enclosing check lnr ‘one dollar and Afty cents to cover.
This I understand I8 a special reduced price, two dollars
and fifty cents belng the regular subscription rate.

PIN THIS TO YOUR LETTERHEAD
R e A T R T TR
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Dr. de Forest Talks on Radio

(Continned from puye 1113)

amplifieation and, particularly, hetter loud
speakers. 1 odo nel consider any of the
cones now on the market come anywhere
near the perfeet loud speaker, Cones in-
varinhly favor some frequencics at the ex-
pense of others and most of the cones, while
over-ciphasizing  the bass, put a sk of
“paper rnste™ over the higher frequencies.
Although more expensive, more chonsy, and
demanding more space, and allogether less
artistic, theve ave cerlain types of non-
metallic horns now on the wmarket which,
with proper lond-speaker amits, give far
belter reproduetion than any 18-ineh cone.
I strongly advocate a radio sct built inte
A large console cabinet with sufficient room
to take in one of the larger exponential
horns, 1 know of one or two such combina-
tions of radio and phenograph in one cabi-
net now heing developed, though not yet on
thie market, which give incomparably better
sound reproduction  than  anylhing  with
which the radio publie is familiar,

Mu., GerNsupack:—

Dr.de Forest, are you caonvinced that the
preseil-cuy alternating-currenl  set 5 a
step in the right direction?

D, e Foresei—As Lo the technical de-
veloptuents awaiting us in 1928, very rapid
progress has heen made by a number of
leading manuntactnrers in the solving of the
problem of applying vaw A.C 1o the fila-
wents of the tubes and several fivst-class
sels are now on the market using these
tubes, thereby heing made entirely  inde-
pendent of AT 2B and “C” batteries.
There is no question that the trend of the
industry is entirely in this divection and
that, during the ensning  twelve mouths,
we will see the storage battery eliminated,
except fov the cheaper class of sets. This
will e o development whieh every user of
radio must heartily appreciate. The slor-
age hattery has from the start been a very
serions nuisance in the home and will shortly
be quite superflions wherever clectrie cur-
vent, ALC. or DL, is available, The better
type of console vadio with Tuilt-in speakers,
parvticularly  the  higher-priced ones  with
phonograph  combined, will be wore and
more in denimd. And as prosperity be-
comes more widely distribnted, and particu-
larly as the edueative infliuence of  radio
works  its insimudive Dbenefits, more and
more will the radio publie favor the wore
expensive and properly-designed  amplificrs
and loud speakers,

Mu. Grexsiacr—

For the next question, Dr. de Forest, the
aeie wo-ealled “sereeu-grid” tubes wmake it
possible (o nse el less curvent than the
old-type tubes. Do you think malti-trbe
sels wilh Nitle batlery consumplion o pos-
xibility, and that baltery-operated sets might
et precail in the future?

Du. o Fonksr: — Notwithstanding  the
greater curvent economy' which the dounble-
grid tubes permit, 1 do not think that multi-
tube sets for battery consumption will ever
again be popular, T ihink the day of gen-
eral use of the storage hatiery and the dry
battery is rapidly drawing to an end. The
great convenience and sense of satisfaction
in knowing that yeu are not dependent upon
a battery which niay give out in the midst
of a pavticularly-desired program, will out-
weigh any other considerations just as soon

as the socket-power units and the AC. tubes
are a Jittle further perfected,

Me. Gerxspack:—

What ave your vieses on television, in wicw
of the past experiments by Baird of Lon-
don, and by the veseaiel engineers of ihe
dmerican Telegraph & Telephone Corporu-
tion? Do yon believe lelevision «livch-
menls to radio sels a matter of the near
future? If so, how soon?

Dr. pr Foresr:—I am quite naturally in-
terested, and have inspected the work in
{elevision which has been carvied on in this
country, particularly that by the American
Telegraph & Telephone Corporation, 1
must pay the highest possible tribute to the
ingennity and patient rescarch which has
made possible the system employed by the
American Telegraph & Telephone Covpora-
tion. 1t is Jittle less than a secientific mir-
acle.  Nevertheless, T know my views on
television have been somewhat disappointing
to those who wish to believe that in the

cnext few years every one can have a nmwowv-

ing-picture show at home, broadeast direct
from his taverite thealve, Frankly, T can-
not foresee sneh a niillenninm for the radio
fan.  Untlil some radically new discovery
has been made in physies, some hew prin-
ciple or operation of which we today have
no clear eonception,  television apparatus
wust continne {o he extremely  intricate,
delicate, reguiving the constant and most
caretul attention of highly-skilled experts,
and be bnilt and operated at very great
cost.  Until such a new discovery, theretfore,
I think we st limit onr- television ex-
pectations to an occasional demonstration
uwider the auspices of one of the few great
clectrical  engineering  and manufacturing
corporations.  ‘Pelevision in the  popular
mind means  radio broadeasts of  distant
seenes as Lhey trangpire,

E have little paticnee with some of those
whose nannes arve associated with the history
of this new development, who seem willing
to Tmpose on the gullibility which the pub-
lic evinees whenever the word “Television”
is used. A few years ago it was impossible
to get anyene to believe in wiveless teleg-
raphy, and later in the pessibilitics of the
wireless Lelephone,  OF recent years, how-
ever, the progress in popular science has
heen so phenomenal that general gullibility,
or willingness to aceept any prediction along
the lines of invention, takes the place of
the skepticisin which  formerly made the
wark of pionecrs so difficult.

Mur.,  Geexssackes—lecording  to your
thowughts, Duetor, [ presime what you wean
by a new Jevelopment in physies wounld be
a television apporalus withoul vevolving
parts, suel as That we huve at the presenl
Lime’?

Dr. ve Forksr:—Yes, T think that such a
developuient will eventually be wade, but
it will he the resnlt of some discovery as
radical and as unexpected as was the in-
vention of the N-ray hy Roentgen; and not
until we have another Roentgen or Michel-
son whe produces or makes a new discovery
as vadieal as the X-ray was at the time he
made it, may we bring into existence the
television  which we all wonld so gladly
weleome.

Mr, Grrxspacx:—I think vou are a liltle
too modest, Doctor, when you mention as
an example the X-ray. Why didn’t you say
the vacuum tube? You are the one who in-
vented that unexpected wonder. Let me ask
you the next ¢uestion,

What, to your mind, wiile we are talking
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electrily your set
the easy practical

K]-lapp way .o.-

metal cover in place. Operates on

The Kit comgletely assembled with }
105-120 volts AC, 50 to 60 cycles.

Knapp A POWER KIT

No expensive short lived AC Tubes, no
troublesome re-wiring, no annoying lhum.
Increase instead of dectease the efficiency
of your sct, 10 waiting « . the Kunapp “A*
Power gives you inusic instantly at the
snap of a switeh,

This absolutely dry ‘A’ Power is not in
any way a battery combination «.. not
sontething to add to your battery ... it
is the most efficient “‘A’’ Battery Klimina-
tor ever designed. It supplies unfailing
“A” current to any set using 201-A or 6
volt tubes, regardless of number.

Magic Silence
So silent is Knapp “A’’ Power, that you
can place a pair of head phones direetly
aeross the output and not he able to detect
a hmm. This is made possible by the
efficient Knapp filter system, consisting of
2 oversized cliokes and 2 condensers of 1500
microfarads each. A new discovery makes
these amnazing capacities possible in the
small space of 2x2x8 inclhes !
Absolutely Dry

There is not a drop of moisture in this absolutely dry
unit. ‘I'he condensers are baked 2o that not a drop of
meisture remains,  The nnigue, Mlly patented, solid,
full-wave rectitier is ahsolutely dry.  No water, .. N0
acid ... no alkali ,..no tubes ... no electrolytic

action.  Nething to get out of order.  Nothing that
powuds attention.

Assemble in Halt an Hour
The Knapp #A" Power Kit is so casily assembled,
that within hialf an hour after youn receive it, yon can
have it in aperation,  ‘I'be paris seem to fall i ace,
No drilling and very little soldering.  Fveryihin,
sapplied, even to the zerews, wire, drilled base-hoar
and meinl cover, It is so compiete, that even a plu
is supplied so that & *B** Eliminator may be operate
froml the sane switch. We have never seen such
simple instructions.

Big Protits for
Set Builders

Onr pregident, Mr. David W,
Kuapp, is offering the set
|1Ilill1l:l's of America, for a
limitedd time ouly, a imoney-
saviug, profit-making plan
which i= unigne in the annals
of radio. Send the coupon
today, Lefore it is too late.

Knapp Electric Corporation
Port Chester, N. Y.

MR. DAVID W. KNAPP, Pres.
Knapp Eleetric Corporation
312 Fox Island Road,
‘Port Chester, N. X,
Send me complete information regarding the Knapp
HAP Power Kit and your special discount 1o Set
Builders.
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Operating your A. C. Radio Set
with a worn or defective tube is
like running your car with a miss-
ing cylinder!

Replace the defectives with CeCo
A. C. Tubes. They will work in
harness with any other unworn
tubes you have.

But you’ll get better results,
clearer tone, greater volume, longer
life if you CeCo-ize your receiver
by putting a CeCo Tube in every
socket.

Your dealer will help you select the
correct types for your set. Ask him.

Write for

descriptive cireular

C. E.MFG. CO,, Inc,, Providence, R. 1.

Largest Exclusive Radio Tube Mfrs. in Werld.
OVER 3 MILLION TUBES IN USE

SINGLE DIAL CONTROL
OMPLETELY SH

GENUINE I.ICENSED CIRCUITS

anufacty under license grants o

RAD 10 COR'l:iﬂRtA'LION OF AI\IERICA
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rsé grants ins

rates all £ in
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and sensitive, Gets long
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elf — 3 ay Frae Trial
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ay Free | O
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f
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of vacuum tubes, iy the ideal vaciwn tube
of the future? What should be its out-
standing point?

Dr. pe Fonusr:—I think the ideal vacuum
tube of the future should operate without
batteries, it should he small, ruggeedly-built,
absolutely free of all tube noises and non-
microphonie. It goces without sayving, that
it should bhe operated withont overloading
and with absolute freedom of alternating-
current or direct-current neises. 1 lhink
that suech a vacumn tuhe will be produced
within the next two or three yeavs.

Mn. Gerxspacx —That is very interesting,
Dr. de Forest.

May I ask you, what are the latest de-
velopments on your “Phorofiln?” IHas it
been complately commnercialized, and where,
at the present, is it moxst used?

Dn. pe Forest:—Answering that question,
it has not been commercialized completely,
hut evervthing is being done to prove, to
most of the motion-picture magnates and
authovities in this country, that it is going

to occupy a very important part in almost

all motion-picture programs in the future.
In this respect, the attitude of the men that
control the industry has completely changed
within the last two yvears. I might say that
great technical progress has been made dur-
ing 1927 in perfecting talking motion pie-
tures, including the method using phono-
graplt recovds, and the Phonofilim ntethod
of photographing sound-waves on the mar-
gin of the film.  DBoth systems have been
amply demonstrated before the publie in
motion-piclure theaters, so that it is now
fair to draw certain conclusions relative to
the practical and conunercial possibilities of
the two—the one exploited by Warner
drothers as “Vitaphone,” and the other by
the Phonofilm Comipany and by Fox under
the name of “Movictone,” It is only fair
to state at the outset that Movictone is a
complete copy of Phonofilin, diflering in no
essential manner from the earlier method,
but having been exploited commereially to
a much greater degree.
vautages of the Phonefilm method over that
of the synchronized phonograph in produc-
ing, and also in reproduction, have been so
clearly demonstrated to those who are fa-
miliar now with the actual manipulation of
{he two metheds in studio and theater, as to
confirm beyond any question the correct-
ness of my prediction (inade in 1919), that
the suceess of the talking picture would lic
eventually entirely with the method which
photographs sounds on the film margin.
With the Phonofilm method an entirely new
art and technique had to be developed from
the very beginning; whereas, with  ihe
synchronized phonograph we had a highly-
developed industry of the past thivty yeavs
to fall back on. The first six years of
Phonofitit  pioncering resulted in  solving
the hasic problemns and demonstrating to
any unbiased technician that the wmethod
was practical and could witliout question be
eventually worked out to a point of perfec-
tion equal to, or excelling, the phonograph
art. DBoth the modern method of recording
and reproducing from the phonograph and
that of recording and reproducing from the
Phonofilm owe an inmmeasurable debt to the
radio art, or more particularly to the art of
vacunm-tube amplification. Without the
highly-advanced technique along this line
which the demands eof radio hroadeasting
have produced, Vitaphone or the Phonofilim
in their present states of perfection would
be quite inpossible. Bt taking full advan-
tage of what the radio hroadcasting art has
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Here are the
answers to all
your questions

There’ll be no
Radio Trouble

Wrinkles now!

Here are the solutions to Radio
Questions of every conceivable
nature.

| Have you a question to ask about
| Radio?—about this circuit,

that
circuit — this method or that
method of Amplification, Balanc-
ing, Regeneration, Transmission,
Set  Construction, Operation,
Speaker Design, Control Electri-
fication, Accessory Installation,
Antenna Possibilities—?

Then keep this book of 1061 Radio
Questions and Answers always
near at hand,

1001 RADIO QUESTIONS AND
ANSWERS—uwherever there is a
question or a doubt you are
certain to find a solution here.

These are the questions that the
readers of Radio News have asked,
are asking, and will ask—and now,
with this book in your home, you
can have them answered whenever
you ask them.

1001 RADIO QUESTIONS
AND ANSWERS

50c.
ON ALL NEWSSTANDS

If your dealer has none on hand

USE COUPON

- W T EED S e WS EEE S WS e

EXPERIMENTER PUB. CO., In
230 Fifth Ave., N. Y. C.

Gentlemen: Kindly send Immedla.telg Eour
1001 RADIO QUESTIONS AND ANSWEL
book. Enclosed is 50e.

D T
Street address. ... v v et ei i r e
(& 305 B0 0600000 B0 N 0880080800 0a5E State.........
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produced along these lines, there still re-
main very difficult and intricate problems in
Phonofilin; partienlarly as regards the light-
recording, sonnd-photographing meanss and
the successful taking off of sound from the
photographic record on the filn,  And in
brtween lic many prohlems in photography,
exposure, development, printing, and pro-
teeting the sound record.

Great progress has heen wmade in the per-
feeting of the “photion,” or gas-lilled Lunp,
which is placed in the camera and which,
when  connected  to the ontput  of  the
vaiieun-tube amplifier, veproduces perfectly
in light viriations the clectrical values -
pressed npon its terminals. The photion
tube, which I first conccived in 1918 and
patented in 1923, has thus far proved its
distinet superiority over other methods of
telephonie light control, such as the vibrat-
ing mirror and the “light-valve”  (The
tatter is a type of bi-filar Einthoven string
galvanoweter, acting as a shutter to “valve”
the light from a fixed sonree). While the
photion is not yet fully perfected, its re-
production, in light fluctnations, of tele-
phonie currents fpressed upon it is so
nearly perfect, throughout the useful range
of andio frequencies, as to justify our faith
in its continued supremacy in the field of
sound photography, Tts simplicity, compact-
ness, lightness of weight, and rnggedness, as
compired with that of the vibrating miror
amd light-valve, avgne powerfully  for its
continued use in preference to the other
typus.

Particularly do the above advantages hold
for portable Phonofihu or Movietone equip-
ment, where a light, casily-portable cantera,
to be quickly earried from a track and set
up at a moment’s notice for recovding
swiftly-passing topical events, is absolutely
essential. And the success of the audible
topical weekly is already so abundantly
demonstrated as to prove that, in the fu-
ture, this feature will become more and
nmore essential in every motion-picture pro-
graan,  Much progress has been made also
in the design of compact portable ampli-
fievs  for such recording of ontdoor news
events,

The difliculties in scenring perfeet motion
of the film past the light source in the
camera have been eliminated during the past
yvear; so that now it is possible to sceure
as perfeet filin motion with & cheap portable
projection machine as can be obtained with
the finest phonogreaph turntable,

lfor nse in the projection room of the
motion-picture  theater highly  improved
amplifiers with sound “fade-in” and “fade-
oul” devices have been largely perfected.
The Phonofilm amplifier for the theater has
heen made very compact and fool-proof, re-
quiring practically no skill on the part of
the motion-picture operator for its proper
manipulation. Back of the sereen has scen
possibly the most striking advances of any
in this art during the past year. New loud
speakers of entircly novel design, permit-
ting a naturalness of reproduction which
is almost uncanny, have been worked out,
A new form of screen, transparent to sound
and possessing the necessary optical prop-
erty to throw a brilliant picture, has been
found: so that the sounct no longer scemns
to cmanate from one side or the other of
the screen, but directly from the mouth of
the speaker, wherever he may be in the
picture. 1928 will see these various improve-
ments, which I have deseribed, exploited
and demonstrated to the puhblic in many
hundreds of theaters scattered throughout
the eountry.

The chief remaining problems in the talk-
ing-picture art lie, not in the theater or
engineering Iaberatory, but in the motion-
picture studio. 'There scenario writevs, pro-
ducers, artists and cameramen must gracu-
ally acquive working knowledge of the new
art and how to take full artistie advantages
of the countless and inineasurably rich pos-
sibilities which this new art has now brought
forth, for the entertaitonent and cultural
uplift of the motion-picture public,

AMn. Gerxspacr :—My final question:

On what particuler new thing are you
working now, and can you tell us something
ehout it?

Dr. ve Forest:—I am working exclusively
o Phonofiln and allied problems at the
present time.  Among these ave improved
audio-frequencey amplifiers and lond-speaker
devices which can be used in connection
with either Phonofilm or with radio, or the
electric phonograph.

What Constitutes Tone
Quality ?

(Continued from page 1135)

portion of the vibrator ncar BB. 'The lower-
pitched waves prodnced at the rear must
travel farther Dbefore emergence than the
higher-pitehed waves generated near Bj in
hoth  cases the necessary canditions for
amplifieation. It should be noticed that the
vibrator board, as a sound amplifier, func-
tions much as does the dise of a fixed-edge
cone.

“It may be scen that the horn described
is not a simple air-volnme vesonator, but
that it is a combination in a single instru-
ment of a series of air resonators, a reflex
horn, a straight horn, a curved horn, a re-
entrant horn, and a resonating diaphragm
or sounding board; and that it makes use
of hoth multiple and cross resonance, all in
the effort to secure as neavly as possible
uniform tone amplification,”

BREAKING INTO GOOD COMPANY

It is evident that Walter Damrosch, con-
ductor cmeritus of the New York Svinphony
Ovchiestra, derives great enjovment from
his fan mail.  Ile told with particular zest
of a South Dakota listener—a plainsman—
writing te say that when Mr, Damrosch was
broadeasting the “Pilgrim’s Chorns” from
Tounhaiser that he grabbed up “his old
celio” and joined in,

“T did that,” the plainsman confided, “so
that T could say 1 once played with Walter
Diroseh and the New York Symphony
Orchestra.”

LET THE BUYER BEWARE

A‘THOUGH Eurepean listeners are held
strictly to payment of a fec for the
privilege of owning receiving sets, in Ba-
varia they arc allowed a week’s free trial of
a sct purchased on approval, without taking
out a license. In Fngland, however, the
radio magazines complain, a nomber of pub-
lic functionaries seem to be of the opinion
that it is an offense against the.law to pur-
chase a radio set without having a license
in advance. This places vadio apparvatus
somewhat in the category of revolvers and
narcotics.
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NO “TUBES”’ - NO ‘“‘B”’ BAT-
TERIES - NO COSTLY
“ELIMINATORS”

WITH

THE SKINDERVIKEN
TRANSMITTER
UNIT

Simpie micropnone unit provides a most effec-
tive and inexpensive way to satisfactory speaker
operation. Easy to build and operate circuit.

Everybody cun do this mow with
a Skinderviken Transmitter Uhit.

The unit is fastened to the dia-
phragm of the speaker unit. It will
act as a "'microphonie relay.'" Every
time an_ incoming signal actuntes
the diaphragmn, the electrical resist-
ance of the microphone unjt will be
varied corrcsﬁondingh' and the cur-
o F rent from the battery, in serics
with it and the loud-speaker, will fluctuate necordingly.

Thus the problem of securing sufficient power
to actuate the Loud-Speaker is simply and adequately
solved.

The results from this very novel and simple unit
will astound you.

The expense of this hookup is trifling compared
to elaborate tube cireuits that give no greater actuation
of the speaker.

Besides this there are many other valunble uses in
Radioe Cireuits for this marvelous Jittle unit. Every
builder of Radio sets should have a few on hand.

LISTENING THROUGH WALLS

This Unit makes o highly sensitive detectaphone,
the real thing—you listen through walls with ease.
Plenty of fun and real detective work too.

CONDUCTING SOUND THROUGH
WATER

Make yourself a mininture submarine signaling
apparatus like those used during the war. Simple
circuit with this mierophone unit gives splendiil results,

12-PAGE INSTRUCTION BOOKLET

containing suggestions and dingrams for innumerable
uses mailed with each unit.

We Pay $5.00 in Cash

for every new use developed for this unit
and accepted and published by us.

SEND NO MONEY

Order as many as you want—use the coupon below
When the postinan delivers your order you merely
pay him 95c plus a few cents postage. If vou order
two units you pay him only $1.75, plus postage.

PRESS GUILD, INC. R-4-28
16-18-R—East 30th St., New York, N. Y.
Please mail me at onee...... ... .Skindervik,
Transmitter Units. for which I will pax the )‘)Os‘t:ngfl

95c. plus postage, or 8£1.75 plus postage il I order
two units.
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Converts
Any Set to

The KARAS
A-C-FORMER |

‘\IID batiery trouble:.o_cimd ;Hnllol'-} -‘f}f)l‘)‘ﬂllot‘s
hring your set up-to~date b R M=y
with this new Karas achieve- fﬁ:ms and 2-171
ment! Delivers correct volt- ' ]
age to the new AC Tubes 226

and 227, Does not permit ex- 75
cessive voltage and current |
fluctuations, insuring long lifc >

to your AC Tubes. Needs no
separate device for center tap.
Has plug-in connection for 3
Eliminator and loop of wire
Jor connection Lo panel switch,

LIST PRICE
Write jJor details to

KARAS ELECTRIC COMPANY |
4038C—North Rockwell St, Chicago, II1.

' Announcig the |
TABLE TYPE ||

SLAROSTAT

JI."}T the thing for the sct' Mlcromct,rlc resistance in
oomenicn ACCESIOTY need for extensive
changes. No need for u)o!s No need spending time and
effort. Just connect ln circuit by means of handy connection
corls and cormection block, and voll have micrometric
resist: 1:1(:(- at work Imbroving your results. Ideal for volume
conlral

Finishied in statuary bronze and nickel. Bakelite knob. [ |
Felt botton.. Two connection and tip ronnection
bloct:, AmBlc mlsmncemnge Sufficlent curfént-handiing
capacity. Resistance range fn several twms of knob. Holds
resistance setting. Foolproof. Durabie. A eepwine (laro-
stat, In a new dress.  And alt for S2.50,

W American Mechanical Lab., tne. | |
285-7 N. Sixth St., Brooklyn, N, Y.

Ask vour dealer to show you

this and other Clargstats,

,-\nd ask himy for hnol.im
“Radlo l"hqu(-lt(- or

secure  direct

from us.

Your Next “B”
Power Supply
Had Better ‘B’

NATIONAL BETTER “B”
NATIONAL CO., INC.

Bubid ing Seott -.\\ urlll sRecord Ten, Nine-ln-I. lue and Tyrman
“70" and all other kits. Send for lherature. Dept. N.
NORTHSSHOREESRII\DIOELABORATgRIES

£502 North Ctark Street Chicagoe. Il

FORMICA KIT PANELS

Drilled and decorated for leading kit sets are available through
leading jobsbers everywhere.

THE FORMICA INSULATION COMPANY
£614 Srping Grove Avehite. Cincinnati, Ohis

MALDEN, MASS.

Broadcasting in Foreign
Tongues

N the September, 1927, issue of Rano

News, one of our contributors, Charles
Magee Adams, discussed the cffect of radio
broadcasting on American speech, and com-
mented that foreign-language broadeasts in
this country, save for a few clementary les-
sons, scemed unknown.

He was corvected by the sponsors of Ger-
man broadeasting over station WIBO, Chi-
cago, who had put on vegular cultural pro-
grams on Sundays for those of German
speech; but since that time “Mike” secms
to have aequired the gift of tongues. Sta-
tion WCDA, New York, devotes a consider-
able portion of its time to the exploitation
of the wielodious Italian language; and now
WMBI, owned by the Moody Bible Insti-
tute of Chicago, has undertaken Scandi-
navian services on Saturday evenings and
Tuesday afternoons, German services on
Thursday afternoons, and Yiddish services
on Friday evenings.

The RFuropean listener may acquire a
radio familiarity with practically every lan-
gnage of the Continent. as lie sweeps his
dials from Moscow, Motala and Angora to
Madrid, Paris, and Covrk; perhaps the
American will have an opportunity to culti-
vate the linguistic faculty hitherto so neg-
lected in the TUnited States.

Possibility of Receiving
Europe

AVING the advantage of the time dif-

ferenee, Fauropean fans hear Ainerican
stations in the small hours, as Yankees
hear the Pacific Coast. Recent reports in-
dicate that on January 16 unusually good
reeeption of Amwerican stations, even as far
west as Quakland, was reported throughout
England.

While the distance from the castern
United States to Europe is not so great as
that from California to Japan, the Ameri-
can is handicapped by the fact that mid-
night in lngland, or 1:00 a. m. in Ger-
many, is only seven o’clock in the evening in
New York, For that reason transatlantic
reception, though highly intcresting, has
never been practicable for many American
listeners; especially as hitherto the highest
powered stations of Europe have been out
of the 200-G00-meter band, requiring spe-
cial coils in reccivers tuned to them,

However, during the past year there has
been a great increase in the number of
super-power mediuni-wave stations in Eu-
rope; and it is quite possible that in good
locations, free of othev interference, some
of these might be received early in the eve-
ning in parts of the United States.

Poland has opened a 10-kilowatt station
at Katowice, operating on 422 meters. The
short-wave transmitter of Daventry, Eng-
land, 5GB, has been increased to 30 kilo-
watts, it is said; though unfortunately its
wave is that of WEAF, 491 meters. Milan,
Italy, has now nich higher-powered cequip-
ment on 545 meters.  Hungary has a “60-
kilowatt” (25-kw. input) at Czepel in the
Danube, near Budapest. And headlines an-
nounce that Zeesen, in Germany, is to he of
higher power than the 100-kilowatt trans-
niitter at Schenectady (somcthing to be re-
garded with a grain of salt), and that
“Radio-Paris” contemplates going this bet-
ter, with a 150-kilowatt input.
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An FEfficient

ONE DIAL
RECEIVER

a realttq
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[ THE PERIDYNE, due to the
new principle on which its
construction is based, assures’
positive true Interstage Reson-
ance, and thus the perfect one-
dial receiver has become a
| reality.
Distance, tone, remarkable per-
formance under all circum-
stances—these are but a few
of the remarkable accomplish-
ments which can be had with
the Peridvne.
Note the schematic symbol that
had to be specially designed to
designate the Peridvne char-
acter. No other symbol of this
arrangement is provided in
radio practice.
B Full-sized blueprints and a
16-page instruction book.
Send today for the complete
! blueprints and constructional
data for the Peridyne—only 50c.
Build this set and prove to
yourself its remarkable features
’ and high efficiency.

| CONSRAD CO., INC.
230 Fifth Avenue New York City

CONSRAD COMPANY, INC.
230 Fifth Ave., New York City
Gentlemen:
Enclosed find 50c., for which kindly send me a
I complete set of blueprints and full constructional
data for the Peridyne.

.State
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What the Federal Radio Commission
Needs

1275 Nelson Avenne
The Bronx, New York City.

Fditor, Rapio NEws:

This letter shonld interest you, hecausc
it has to do with a great invention which
should revalutionize the radio industry, both
commercially and scientifically,

Lver since radio beeame popular, T began
to tinker and experiment  with  different
kinds of hook-ups and devices for the im-
provement of radio. It got me like a cross-
word puzzle, Onee I began, 1 just had to
finish, T spent almost us much woney on
triple bromides as I did for radio material.
Fdison paid large dividends last year he-
cause of me; because I stayed up every
night, every night until early morn, antil
my eves shut involuntarily.

But my cflorts have not been in vain.

[ have finally succceded in inventing a
deviee that will undoubtedly prove the big-
west and most anuuing vadio feature sinee
M:urconi sent the first message through the
clher.

My invention has heen tried out in a
practical way, and those few who witnessed
the first exhibition marvelled at its wonders,

You will marvel too when I describe what
this new invention can do.  itemember, I
have tried it out, and it worked.

Here's what this new device will do:

It will autematically stop any broadcast
station from broadeasting, at the same time
cansing 1hat same station to broadeast a
progtam sent throngh 1wy invention, hul
on the carrier wave of that station,

It will be impossible for any one to de-
teet who bas stopped the programs of the
station, and unless that station shuts off
its power, I will be able to send my own
program on the stalion’s carvier wave, 1
have done it, and it has proved entirely
satisfactory.

It took me almost four years to perfect
this device. Hard work and money hor-
rowed from friends and relatives are re-
sponsible for its success.

Two weeks ago 1 gave it a practical test
at a radio broadeast station, located in |
New Jersey.

My device had to be delivered on a truck
and had to remain on the truck as the ma- |
cliine, or Ficograph as 1 call it, weighs
about one thousand pounds. The 1icograph
is portable, especially so made on account
of its necessity of being moved from place
to place.

The machine consists of numevous coils.
water jackets, water coolers, heavy eables,
dry- and wet-cell batteries. tubes, dials,
switches, and other aceessories especially

|
| WLLEMKRLY «o

“The shrill, whistling sound ceased, and all that was heard was the carrier wave; a
gound similar to the one caused when steam escapes from « radiator.”

Mozart-Radioceive

Speakers and Speaker Units
FOR SEASON 1928-9

ANS who know that the Loud

Speaker Unit is the very heart
of any Radio, are demanding
better and better performance,
hence the reason for the Radio-
ceive Twin Balanced Armature,
far outselling all others in this
market.

Here indeed is true Push-Pull
Tone Reproduction at a fraction of
the cost it can be obtained in any
other way, and with the very mini-
mum of current consumption, and
voltages ranging all the way from

90 to 400.

And for those who want a good
cone unit at a lower figure, we
offer our single balanced armature,
which will outperform most others
selling at twice its price.

Or in a complete speaker, our
Mozart 26-in. Wall-Cone (not a
kit) and Drum Type with these
units, are guaranteed on a money-
back basis to excell in appearance
and performance all others in
their class.

Single Unit, 5 (t. cord {1150 ohms)....... $4.00
Twin Unit, 10 ft. cord (2000 ohms).. . 6.00
26-in. Wall Conc Speaker, Single Uni . 8.00
26-in. Wall Cone Speaker, Twin Unit T 10.00
Drum Type Speaker, Twin Unit. . ... .15.00

THE FERGUS CO.

239
ELIZABETH
AVENUE

www americanradiohistorv com

TRANS MITTING
APPARATUS

A Complete Stock at “Chi-Rad”

In addition to our regular broadecast
apparatus we carry a very good stock
of transformcrs, chokes, grid Icaks.
high test con(lenscrs, etc., for trans-
mitting purposes.

NEW SHORT-WAVE COILS

Specially built by “Chi-Rad.” Write
for descriptive bulletin and catalog.
Dealers and set-builders pleéase use
business letterhcad when writing for
discounts.

Chicago Radio Apparatus Co.
415 8. Dearborn St, Dept. RN, Chicago
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DIESEL & OIL
ENGINEERING
HAND BOOK

(Rosbloom),

Fourth Enlarged Edition

A remarkable book of great-
est value #o all engineers,
mechanics, and others in-
terested in Diesel engines
for land, marine, locomotive,
automobile, and aircraft use.
Over 300 tables, hundreds of
formulae, profusely illus-
trated with color and plain
views. Courses of instruc-
tion on all leading types.

830 pages. Size 5 x 7 inches.
Bound in flexible, semi-flex-
ible and stiff covers of very
attractive imitation leather
with reinforced back.

Price $5.00 Prepaid

Order Direct from Book
Department

EXPERIMENTER PUB. CO.
230 Fifth Avenue, New York

BUILD THE NEW SHIELDED

HMammarlund

ROBERTS
Hi. Q' SIX

Send 25¢ for Construction Book

Hammarlund- Roberts, 1182 Broadway, Dept. C, New York

WRITE
ForOhaer 32 -l:HH_'.'
Radio Instrument, Catalog
No. 15-62 -

D650 W aknir S,

e A fel

designed for this particular device.
are too numerous to mention here.

I will now give you a description of what
oceurred at the New Jersey broadcast sta-
tion when I made my first practical test.

The truck was placed about a hundred
vards from the transmitter. The station
began to broadcast a program of dance
music plaved by a fourteen-piece orchestra.

The station used a frequency of about
1010 kilocyeles. (I do not wish to mention
the name or exact frequency of the station
at the present time.)

The band got well on its way into the
middle of its first selectior, when I began
to move a lever, slowly, to the point on a
dial on the Ticograph where appeared the
figures 1010. ‘Through my receiver, which
was part of the outfit, I could hear a whist-
ling, shrill noise, becoming fainter and
fainter, until the pointer on the dial was
directly over 1010, the corresponding num-
ber of the transmitter’s frequency. The
shrill, whistling sound ceased, and all that
was heard was the carvier wave; a sound
similar to the one caused when steam es-
capes from a radiator.

That was wonder numnber one.

Of course, the staff of the station were
aware of what was going on. I was doing
all this with their perission, and they were
truly amazed, bewildered, astonished, and
puzzled. The six men, all radio engincers,
stood there, open mouthed, open eyved. They
were stunned.

I did not stop the experiment right there.
I went on.

Included in the outfit was a small portable
talking machine. This machine was mounted
next to a microphene of my own design. I
turned on the phonograph, and a record
was plaved.

I began to move another pointer on an-
other dial. As soon as the pointer was
over the figures 1010 of the second dial, the
receiver brought forth music being played
by the phonograpl.

That was wonder number two.

One of the men present skeptically asked
we if it weren’t possible that the Vicograph
also consisted of a transmitter which broad-
cast the phonograph music on its own wave-
length, and picked up by the recciver.

I suggested that we ride over about a
mile from where the truck and device stood,
and listen to some other radio receiver.

We got into a car and drove off to a
Chinese vestaurant. There we were per-
mitted to tune in on 1010 kilocyeles, and
sure cnough, we heard the song being played
on the phonograph. My assistant remained,
of course, to continue to play the record as
soon as it ended,

One of the men even called up the en-
gineer at the broadcast station to learn if
the band was playving. IIc replied in the
aflirmative, and also gave out the informa-
tion that an entirely different program was
being emitted from the transmitter’s radio
than the one being plaved by the band. He
too was puzzled,

Assured that my invention was perfect,
we all went back to the truck. Then I re-
adjusted the dials, and once more the sta-
tion’s program was heard. However, 1
went a step further.

We tuned into a powerful New York
broadcast station. An opera was going on.
I moved the pointer to that station’s cor-
responding wavelength. The music ceased.

Not only did it ecase coming through my
receiver, but when we inquired whether the
program was coming over the New Jersey

They
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your ownmn
LOUDSPEAKER,

r_l‘lllb? book, a complete history of
radio acoustics, has been compiled
by Clyde J. Fitch and many other
eminent authorities on loud-speuaker

construction. The dala thus assem-
bled is now ready to be presented
to you in the most comprehensive
manner yet achieved.

"Way back in the days of “canned
music,” those hectic davs when dis-
tance was all-engrossing to the radio
enthusiast, and up to 1ile present
time when tirue tome reproduction
is the objective of every radio fan—
through every phase of this develop-
nent—to each milestone of this
progress, this little book will 1ake you.

Every type of loud speaker—the
Exponential [Torn — the Cone — the
Piczo Electric Loudspeaker—Power
Speakers, and Roll Type Speakers, and
many more, fully explained. Complete
constructional data, diagrams, etc.,
assure positive results for the experi-
menting fen,

52 pages, 6 x 9 in., illustrated

2§ Cts.

On all newsstands—if decaler has none
write direct
—— - - L] — - - - -— -— L]

CONSRAD CO., INC.
236 Fifth Ave., New York City

Gentlemen:

Kindly send me a cop¥ of your -nteresting
new book, “Ilow to Build Modcrn Loudspeakers,”
for which I am enclosing 23c¢.
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Transmitlers  radio recciver, the operator

told us no,  We even triced out the reeeivers
of soue nearby dwellers, but there was no
program heard.  Only a earvier wave,

Some of the radio listencers thought their
sels had gone wrong, or that an 508 was
heing velaved, or that the station had some
technieal Lrouble,  But we let them know
that we were doing this i that everything
would he all right in a few minutes.

Aud evervthing was all right in a few
minutes,

I tried the experiment on at least thirty
stations, holh nearin® and distant, with the
same resulls, We even phoned several of
the docal ones asking if they had any diffi-
eully a few aninutes ago, and they all in-
formed us ves, Two told us that they had
many phone calls advising them that their
programs weve discontinued, but that they
could not understand the reason. They were
puzzled,

1 wasn't.

The other wen and T went back to the
fransmitter, then to Newark, te the studio.
There T was inlroduced Lo the real owners
of the stalion.

Soon, several alher prosperous  Jooking
men joined us,

The engineers explained the invention to
the neweomers and tor theiv benefit, T went
through the experiments again, They were
amazed Jike the first ones,

Before long, we began to talk about the
commercial value of iy mnazing invention,
ael soon an offer was made me, T refused
any offer. I told than so. But they in-
sisted that | sell the invention,  Of course,
it was palented, aud I had fifteen clains
on various patents,

They took the initintive and offered me
$250,000, T merely sat back and took an-
other pull on my Lucky.

“Well, gentlemen,” 1 said, 48 T am going
fo sell, T wouldn't consider anything less
than a million for the Ficogreph”

At that remark, several of the gentlemen
got up and went into a conference in one
of the corners of the spacious room, In a
few niinntes they rveturned to the table,
One of the men slood up and said, “Sir,
we have talked the matter over carefully,
and npon careful  consideration, we have
decided to pay you the mnount asked tfor—
a million detars”

Of course, T did not aect sueprised be-
canse T expeeted that amount, I knew
that somcoue would pay it, and I consid-
ered his party of men fortunate in having
obtained snech a wonderful device, a deviee
that will revolutionize radio,

One of the party took a small cheek Twok
frow his pocket, and with a quick stroke
of his fountain pen, wrote ont a check for
one niillion dollars,

T took the check, shook hands with all
ihe men avormnd me—and then T woke up!

Vieron W. Congx,
THE DEPTH OF DEBILITY

Mrs, Wi, Doovrerie: “My husband’s so
lazy he won't do nothin® but set to home and
listen to the radio”

Mres. UL S, Less: “Huh! My old man’s
so durned lazy he won’t listen in unless 'm
home to turn the dials for him.”

ENOUGE TO RILE ’EM
Tt is said that both NDempsey and Tunney
want to fight in England. We're not sur-
prised, considering the dreadfnl vadio pic-
tures of the pugilists published in this coun-
trv—TLondon Opinion.
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HORDARSON |

210 Power Amplifier Ry
and Plate Supply

Easy to build — Simple to install — Economical :
to operate — Quiet in performance :

"

IO T I I N T T e T T E TN T A IR I I LR N

[INITIARILIAN

LNl
T

ULL rich tonal reproduction with a generous supply of

power for the heavier tones. You can bring your receiver
up to these present standards of reception by building this
Thordarson 210 Power Amplifier and B Supply.

Easy to build. Every effort has been made to make assembly
. as simple as possible. The metal baseboard is equipped with
all sockets and binding posts mounted. All necessary screws,
nuts and hook-up wire are furnished complzte; simple pictorial
diagrams are supplied. You can assemble this unit in an hour.

Simple to install. No changes in receiver wiring are necessary.
This amplifier can be attached to set in 2 moment.
Economical to operate. Highly efficient and cool in operation.
Consumes less current than a common §o watt lamp.

Quiet in performance. The reliability of Thordarson engineer-
E ing assures you of unquestionable performance and quietness
‘ in operation.

FOR SALE AT ALL GOOD PARTS DEALERS
Write for this free booklet

LI IT IV EIRE

THORDARSON ELECTRIC MFG. CO.
500 W. Huron St., Chicago

GENTLEMEN: Please send me, free of charge, your booklet describing your
210 power amplifier on the metal baseboard.
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TORIES of other worlds—of
other people—stories of future
ages and future happenings—each
| one a gem of the imagination—
truly Amazing Stories.

dreamlike—carrying you fai from
this world to new places—mystical
beings—weird happenings. Ad-
venture — mystery — science — a
touch of each combined to make
one of the most remarkable vol-
| umes of the age. Tales by the
| most famous writers.

‘Tales never before conceived—

Some of the amazing stories
you will find in this issue:

THE MOON OF DOOM
By Earl L. Bell

THE ATOMIC RIDDLE
By Edward Shears
WHEN THE SLEEPER
WAKES
By H. G. Wells

THE PUZZLE DUEL
' By Miles J. Breuer, M.D.

and others

Don’t miss this amazing quarterly
edition of AMAZING STORIES.

150 pages—Ilarge magazine size, 9x12 in.
At all newsdealers 1

50 Cents

or write direct to the

EXPERIMENTER PUB. CO.
230 Fifth Avenue New York City

EXPERIMENTER PUBLISHING CO..
230 Fifth Avenue, New York City
Gentlemen:

|

|

|

| Kindly send me one copy of AMAZING

] STORIES QUARTERLY Enclosed is 50c. |
I

}

I

¥

Complete stock carried.

Prompt, efficient,
dependable service,
always,

[New Lits featured
| include; Aero— Bo-

ine—Camfield—Cit-
zens - L —|
nfradyne — Karas— |
Mejo—teald—Scott’s

Established
1918

123 South Weils Street Dopt. 71

CHICAGOS OLDEST RADIO HOUSE

Now Free-Send for yourcopy today.

The best in Radio—at a bi?
lavlng—all under one roo.
You don’t need to look else-
where. Contains all the in-
formation you need.

TELEPHONE MAINTENANCE €O,

s
e
s
e
/4

Chicago, Hiinois

2O mrbmmromi
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What’s New in Radio

(Continued from page 1119)

the current flows through the battery in the
correct direction. To do this, screw the
connccling plug into the socket and turn
on the switch; if the connections are corrcet
the anumeter should read “charge” If the
meter reads “discharge,” remove the cap of
the connecting plug (leaving the body in the
lamp socket) turn the cap oae-half turn
(180°) and veplace the cap in the body.
The meter should now read “charge,” in-
dicating that the circuit ¢onnections are
corrcet.

Center-Tapped Resistor For
A. C, Tubes

Sxperimenters who are rewiring their old
receivers for use with the new A.C. tubes
and those who arc building alternating-cur-
rent-operated reeeivers will find great con-
venicence in the use of a new type of center-
tapped fixed resistor. ‘The units are avail-
able in several resistance values, and so
designed that they may be fastened directly
to the filament terminals of any tube socket.
One connected in this way provides an ac-

/
DETAIL OF
WINDING

Drateing shows détails of newo “V type center-

tepped resistor wanit. It consists of tico wittls

of fine resistanice wire wound on an asbestos
core.

curate cleetrical center for grid-return leads.

The illustration on this page shows the
mechanical construction of the resistor unit.
It consists of two wires fastened together at
one end and forming a “V* shape, with
soldering lugs attached to their other cnds
for making councetions. Each wire is of
identical construction and resistance, and
consists of a core of ashestos cord on which
has Deen wound a single layer of very fine
resistance wire. The resistance wire is space-
wound on the asbestos core, in order to
give the unit a total resistance cqual to
that of the wire used; and each resistor unit
is covered with spaghetti tubing for insulat-
ing purposes.

I'he resistance units described way be
used in many different parts of A.C. re-
ceivers. They are available in eight sizes,
ranging in resistance from 10 to 200 olms,
for conncction dirvectly across circuits hav-
ing maxinmmm working voltages of from 3.5
volts {o 17 volts. For use in the filament
circuit of 226- or 227-type tubes a 10-ohm
unit should be used, in that of a 171-type
tube a 20- or 80-olun unit; and with a 210-
or 280-type tube a 50-ochm unit is required.
For circuits having higher voltages, the re-
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sistanee of the unils employed should be
inereased in proportion.

Two New Resisters Answer
Power-Unit Needs

Two nrew resistancee units, which answer
the requircniends of the builders of “B”
socket-power units, have recently been put
on the mavkel; both will be found illustrated
in these colunms, One is an adjustable
(tapped) resistor, designed especially for
providing a vollage drop to he used

biasing the grids of amplifier tubess and the
second is o rheostat potentiometer in differ-
ent values, for which theve are tiany appli-
cations in the vollage-dividing civenits of
power units,

Rear i of
liigh - resistanee
rheostat shons
mctiwd  of wmak-

ing  adjustment
with contact
arpl. The upits
are tartable in
To steps,  and
may  be  cou-

siected as cither
peteitionteters or
ricestals,

CEpT IR A L

Both the tapped resistor and the rheosiat
are made by winding a special wire whose
resistanee changes Jittle with the heat, on o
tube or base which is very heat-resistant,
md coating the cuntire surface of the wnit
with a glass-like cnamel. The cnamel is
applied by a method which is largely respon-
sible for the long fife and perwmnent ac-
curacy of wnils of this type; it covers the

LTI ST IO i

The high-resistance rhes

ostuat - poteutiometer 48

designed  for  onge-hole

moutiting, and is ad-

Justed by a small knob

located on ihe frout of
the paacl.

IR UCITR IR TN TS i

endirve surface of Hhe resistor aml, in a firing
process, is intimately honded willi the soy-
face of the resistance wive, I'he heat de-
veloped nnder the load, when the vesistor is
used, is jnstantly transmitied to the enamel
and from the enamel to the air. Heating and
cooling do not aflect cither the wire, the
enamel, the refraclory tobe or hases as they
all expand and contract alike, Also, Lthe total
resistance of the wnit renains practicaily
constant, regavdless of the tenperature.
Therefore, these nnits are excellendly suiteed
to the requirciients of ihe radio power
units.

The tapped fixed resistor has a total re-
sistance of 375 obhms and is capable of dis-
sipating 12 watts. 1t is equipped with theee
taps and the arvrangement is such that it is
possible Lo oblain 15 different resistance

This tapped vesistor may be wused to obiain
arid bias for powcer tubes] when a socket-porecr
it s wsed

Of (ourse.

You know that this is not a modification
of existing obsolete circuits.

S (COUBILED WiTh 2 9L2)
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s
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TUNINSG UNIT
Bcing onc-third of the circuil.

Perfect quality of reproduction
Absolute selectivity
Tremendous volume
Unlimited range

Stability of loperation
Simplicity in tuning

NP e W

with_the

A new basic circuit employing nine tubes.

sentatives

This is'in conjunction with the
original and new audio frequency and radio [requency units

Will have the ideal radio receiving “circuit [that will ‘give you —

Elimination of undesirable interference

SUPER-HILODYNE

Start Now and Prcpare for the Demand We Are Creating
World's latest—most

acclaimed circuit—the SUPER—HILODYNE—radical!y new—much
in demand—a sure money-maker for custom set builders.

Wanted

We want direct factory repre-
territories.
Write for details and our unus-
ual money-making preposition.

POTTER
PRODUCTS CORP.

15-17 W. 18th Street
New York City

i all

— i ——t Gt e o o —

| i

! POTTER PRODUCTS CORPORATION, I

| 15-17 W, 18th St., New York, N. Y. l

I Gentlemen: Please send nie immediately full ]
detalls of your plan to help me make Lig profits. I

! 1 understand this docs not olligate sne in any way

| WHAEVer.

; Y1 110 50000000 06660 00660 060008900 60800000000 I

| address...... e s

: City . .State

1

PYROHM RESISTANCES
will carry mor¢ current
withour undue heating.
Ask your deafer or write
us for information.

OVO

70 Washington St.,
Brooklyn, N. Y.

Operates

atories.
J. Fitch.

ELECTROMAGNETIC
POWER CONE UNIT

rent. Ior all size cone speakers,
Enormous volume — umazing
fone quality.
Pay nostman §12.50.

money-hack  puarantec.
proved by Radio News Labor-

FANSPEAKER RADIO CO.
74 Dey Street New Yok City

ont “A" battery cur-

8ent C.0.D.
10-clay
Ap-

Designed by Clyde

The E
Freshman

EQUAPHASE

at All Authorized Dealers

'DEALERS

See page 1176

DEALERS
PERSONAL
EDITION

ECTRIC Radio
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Follow the trend of ra-
dio — read the RADIO
LISTENERS'’ GUIDE and
CALL BOOK. Full con-
structional data for the
above circuits, also for
many others. The RA-
DIO LISTENERS’ GUIDE
and CALL BOOK is the
accepted chronicle of the
latest developments of
the RADIO WORLD.

Learn how to improve
your set by simple little
adjustmentsand changes.

Every radio fan or lay-

|  man should have one of

i TANAL

ol Radm Listeners G
Guide na(all Book [ OVERA = o

R o .
1y | s | :'I,"-' Q‘x g . I Q‘
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These are f/l(,’ circurfs fo burld /
FULL CONSTRUCTIONAL DATA.

these valuable books in
their homes at all times.
Besides the
tional data there
complete and up-to-date

construc-
is a

list of all radio stations
—their owners; call let-
ters, wave length and
power (watts), also their

locations.

No home is complete
without this accurate
guide.

The RADIO LISTENERS’
GUIDE and CALL BOOK
is revised and brought up
to date quarterly.

Over 200

Now!

Mail This

Coupon

CONSRAD COMPANY, INC.
230 Fifth Avenue, New York City, N. Y.

LISTENERS' GUIDE AND CALL BOOK.

illustrated

If your dealer cannot supply you
order direct

Price
Only

S0c.

pages, fully

On call newsstands

Gentlemen: Enclosed find 50c., for which send me a copy of the latest issue of RADIO

O KT L LR T PR PR P PR PR PP PE
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values between 23 and 375 ohms. ‘Fhe unit
is four inches long, approximately 5%-inch in
dimmneter, and provided with five soldering
fugs for terminals. It will pass a current of
300 milliamperes and may lLe used in any
“B3” socket-power unit without danger of
burning out. It is especially intended for
use in circnits where the entire plate and
shunt-resistor load of the socket-power unit
passes through the grid-bias-voltage resistoy.

The rheostat illustrated is made in thir-
teen different values, ranging in resistance
from 1 to 50,000 ohms. Iach type is of
identical construction, and is capable of
dissipating 20 watts when mounted inside
a cabinet or 25 watts when exposcd to the
air. The unit is provided with 16 steps,
and its slider is adjusted with a balkelite
knob; three terminals are provided, so that
it may be connected as a potentiometer if
desired.

Radio in Italy

1HI1LE in America, we are told, it is

up to the radio manufacturers to help
out the broadcasters, in Italy the broad-
custers are anxious to promote the sale of
radio apparatus. This is becanse cvery new
owner of a radio sct, no matter how small,
pays a license fee for the support of broad-
casting.  Accordingly, the Italian Broad-
casting Co. (Unione Radiofonica Italiana)
has announced a prize of 40,000 live (about
$2,100) for the hest new set design, pre-
sented by an Italian manufacturer, of a set
capable of hringing in all the Italian sta-
tions on the loud speaker, as well as adapted
to mass prodnction. A quarter of this sum
will he awarded as a prize for the best
home-built set, and an exposition of the en-
tries will be held. The company has heen
reorganized as the “F.LAR,” with a capi-
tal increase to $420,000.

The possession of radie reeceiving sets,
even for broadeast listening, has been pro-
hibited in several districts, such as the cities
of Fiume and “ara, ncar the Jugoslavian
fronticr. This is an extension of the foruer
forbidden district, and is made for military
and political reasons. .\ military as well
as civil permit riust be obtained for an ex-
ception from this rule. In addition, a group
of patents obtained by Manrico Compare
for radio inventions have been “expropri-
ated” by the Italian govermment for pur-
poses of national defense.  They include
combination telegraphic instruments for
radio or land-line use, which may be used
with a form of typewriter—FE. Z.

Care of Electrolytes

N order to obtain long life and satis-

factory service from rectifiers and eon-
densers of the electrolytic type it is cssen-
tial that nothing but pure distilled water be
added to the electrolyte. This rule is just
as essential in the operation of electrolytic
cells as in the case of storage hatteries; for,
if city water from the pipes in the house
is used, the mineral contents may cause a
chemical action which will destroy the ef-
ficieney of the unit. If the electrolyte of a
cell is evaporating too rapidly, it is possible
to correct this by adding a small quantity
of thin mineral oil; this will form a film
which retards evaporation,


www.americanradiohistory.com

Rudio News for dpril, 1928

The Listener Speaks

(Conlinned from page 1101)

Pruring the period of this flight, the writer
was at Delle Isle Station, which is sitnated
o arock #%% wiles long, and 3 miles wide,
Iving between Newfomndland and Labrader,
al the entrance of Belle Isle Straits, where
the Canadian Govermnent has  establisheed
A fllv=equipped high-power cammereial and
radio direetion-finding station.

When Conmiander Byrd flew in the plane
“Miss America”™ from New York to DParvis,
the writer was on duly up to midnight, and
look several radio bearings on the signals
citted by Lis radio apparatus (eall WTW)
so that if, by chanee, he had fallen into
the sea we could have plotted Lis position
fairly accurately. The signals of his anto-
matie transmitier came in very lawd and
clear amtil he was more than half-way
across, and conld even be heard until day-
light inlervened, T mention this as an ex-
atuple of the value of adequate radio ap-
pavatus on these Dransatlantie flights,

Now the point is, why is radio not used
more extensively in plines on tramsatlantic
flights. and alse why don't these ships of
the air carey experienced and  competent
ricdiomen, who are well versed in the handl-
ing of radio traflic, instead of men who
can harely reeeive 5 words per minute, and
whaose knowledge of radio traflic regulations
is practieally nil?

T have heard repeated eflorls of experi-
eneed wen on passenger vessels endeavour-
ing lo worle these planes, and cither due 1o
the ineflicieney of the receiving apparatus,
or the ineflicieney of the opevator on the
plane,  extraordinary  difficulty  was  cn-
conntered in the exchange of radio traffic.
IL is o well-known fact among conmmercial
operators that one or beth  shauld  he
impraved.

I would advocate the passage of a law,
if neeessavy, Lo make these planes canform
lo the radio Laws af {he United States, and
carry adequale radio apparatus, and com-
petent radia operators, similar to the occan-
roing steamships,

This wonld not enly ensure the safety af
lite, bul wonld be the means of saving the
U S0 Government, and other govermments
thensands o dollars whieh have been spent,
amd which will continne to he expended in
fruitless searveh for lost planes, which can
ouly be likened to “hunting a needle in 2
haystaek,”

M. C. Wuasox,
(Radio Operator)
77 Warren .lvenne,
Boston, Mass,

(While radio might not ensuve the safety
of flight in planes incapable of sustuining
themselves even lemporarily in case of «
forced luding, it wonld lessen the uneer-
tainty which at presenl exists as lo the fale
of many acrial expeditions.  In France,
where commercial flight is prore common,
radio equipment on passenger planes s re-
quired by lewe.—LYorron.)

Iditor, Ramo Nuws:

I live 150 miles north and a litle west
of Minneapolis and WCCO is onr “local”
stalion,  While listening to a national-in-
terest speech, sueh as the president’s ad-
dress, b have many times turned to WOC,
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ULTRADYIE AC. COIIZIMIZDER

‘AThoroBred |
‘Superﬂetﬂmdyne

The ULTRADYNE A C.
COMMANDER employs the
most modern engineering prin-
ciples backed by the quality

| ::g;fts bearing these trade i . = {er Mst word

o in Radio Reception.

‘ SANGANMIO CLEARER tone, greater distance, unheard of selectivity—

these are the final achievements now available in the new
BEN7AMIN Ultradyne A.C. Commander, an all-clectric improved super-

Tﬂo RSON heterodyne, which has set the whole radio industry agog from
AL PN, MGty

coast to coast. If only for its circuit, which employs the

(TYKMAM original Ultradyne modulation system, this set would hald its

ammariund own in competition, but it does more than that! It is a
thoroughbred in every sense of the word.

5@%’@'@’@@@ Here at last is a circuit that operates on A.C.without hum.

EBY It is receptive to the weakest distant signals and brings them

in with a volume that is almost uncanny. Coupled with the

PARVOLT Ultradyne Power Unit it equals the tone quality of any

: receiver yet designed.
CIéTF%\é(:EI:gT Complete construction article appears in March issue of

Citizens’ Radio Call Book.
BIRNBACH 74 STATIONS IN ONE EVENING
Carter~

The Ultradyne has an established record for distance which
cannot be surpassed. An Ultradyne owner in La Grange,
Texas, records reception from 74 stations in one evening—
Stations from coast to coast and as far distant as Australia.
Nine thousand six hundred miles away!

You can have the utmost in radio enjoyment and a real
thrill in the reception of distance if you assemble the Ultra-
dyne A.C. Commander or have your local set builder
assemble it for you.

DEALERS AND SET BUILDERS! Write for our
proposition. We are exclusive distributors., Parts not
available from any other source.

ULTRADYNE SALES COMPANY
509 South Federal Street, Chicago, Ill.

ULTRADYNE SALES CO. g
509 South Federal Street WIS 0006 0000600000060 0000000005400

The nr!x..in.:l Ullr-.nl\nc modulation
aystem, orl by IR, 1. Lacaull,
ls('mqu)e nl.hln new cireuit. 1 is
recognized as the most scnsitive
method of signal reeeption, Xt wili
bring in the weakest signals and step
them up to loudspeaker velumc
Distance and selectivity areno longer
probiems when the modulation 8ys-
| tem Is employed. Sensitivity Is as-
| surcd! This new Uliradyne again
proves the sunremacy of thie modula~
tion system, an originid Ultradyne
development.

Chicago, 1L
Geotlemen: Please send me FREE $-page Address. ..o i i e
constructional detail folder of the new
ULTRADYNE A. C. COMMAXNDER. (E§¥ 55000060 0a0aa00aa008000 90 Lo Suae
- — - | j—— =
Special Library of Information Nl NEW BOOKLET
on On Audio Amplification, A.C. |

RADIO PATENTS | and D.C. Power Amplifiers,

and Specially Developed Re- |
and ceivers—How to Get Better

TRADE MARKS Tone, Volume and Power.
ewest circuits. 30 pages with
JOHN B. BRADY "

diagrams and photographs
Patent Lawyer

Ouray Building Washington, D. C. [ FERRANTI’ Inc. ]

Cable address: Telephone:
.amu:unoi':(frc Main 4806 | 130 West 42nd St. New York, N.Y. l

Send 10c. to cover mailing cost

INVENTORS:#""% [EVERYTHING IN RADIO |

it vital facts before AT ATTRACTIVE PRICES. SETS OR PARTS.

Orders shinped exactly as ordered. Prompt Service.
anpiying 't"r,;:"mmgvmm]lmky 3}9:' SE':," ;";‘}"’sp"g",‘f" Write for Prices. Mail Order Only, Send Yaur Address,
W.nﬁ:eg[;on ;' e Established 1869 ALL RADIO COMPANY. 417 North Clark St.. Chicann
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Exciting—Original—
Scientific Stories.
Each one a literary

treat. The plausible

| i
[
3
[z
3

scientific background
adds greatly to the

remarkable interest

- AL

SR

these stories arouse.

¥

Each edition of AMAZING
STORIES is full of remark-
able tales by some of the
world’s best-known writers.
Stories, not of this world,
but of worlds to come. Huge
fantasies of the mind. In-
teresting, exciting, entirely
plausible from the scientific

P

AMAZING STORIES

o

STORIES by such
Famous Writers as
H. G. WELLS
JULES VERNE

G. P. SERVISS
M.].BREUER,M.D.
EARL L. BELL
can be found in the

monthly isues of
AMAZING
- STORIES.
viewpoint. These stories

make one of the most amaz-
ing collection of literary works
of the age.

Get your copy now. Read
these stories and feel the
excitement which they
arouse surge up in you.

per copy.

Newsdealer or
Mail Coupon

] 230 Fifth Avenue, New York, N. Y.

2 5 l EXPERIMENTER PUBLISHING CO.

Enclosed find (check <which you desire)

| Gentlemen:

for which kindly send me Amazing Stories.

|
|
]
{
ASk YOlIT I Name.... ..o e
|
|
]
]
|

] 25c. for one copy
[J $2.30 for one year subscription

MUTER CLARIFIER IMPROVES TONE

The Muter Clarifier and Tone Filter, designed to pro-
tect Speaker Umnits from the paralyvzing effect of high
3" voltage, assures strong, full, clear tone-quality.
You will be surprised at the amazing difference in
~gception with onc on Yeur set. Easily installed in a
few momnents without disturbing sct. See your dealer
or write for full information.

LESLIE F. MUTER COMPANY -’
76th & Greenwood Ave., Dept. 827-B, Chicaro, 111.

YO SET BUILDERS

Big New 1928 Catalog—4000 Bargains—Latest A-L
clroults. newest ideas in raudio, at starting low prices.
The sets and parts you want. Save moncy. Best parts,
kits, complete factory-bullt sets, Suppiles. Orders filled
same day. Write for free copy. Standard disccunis
0 dealers, set buillders. agents. Degt. A,

Barawik Co., 129 N. Jefferson St., Cnicago. U.S.A.

SPECIAL PRICES ONbm I:JARI}S
da; ivedd  Tubes, intermediate
e eomaensers, cte., peaked and matched. Dept.N.
NORTH SHORE RADIO LABORATORIES
ASSOCIATES L. R.E., A. A. A S,
6902 North Clark Street

" “Chicage, 11, |

C. L. PARKER

Ex-Examiner U, S. Patent Office

Attorney-at-Law and Soliciter of Patents
McGill Building, Washington, D. C.

Patent, Trade Mark and Copyright Law

Ty

USING SHIELDPLATE TUSES TYPE SPi22
Absolutely New and Differcnt
The fustest selllng kit on the market. Has been acclaimed
“America’s Greatest Receiving Set'” by Rad :
Designers, Editors, and Jobbers.
been nstounded by the revolutionary performanee of this
Write for details or ngk yourjdealer today.
TYRMAN ELECTRIC CORPORATION

143 West Austin Avenue Chicago, II'.

receiver.

BOSCH RADIO five standard tube madels—"A'"
Includes five A.C. {ube madels,
and "I Tower Units, Cone-Type Reproducers, and I’hono-
graphic Pick-up deviee.
AMERICAN BOSCH MAGNETO CORP.
Soringfield Massachusetts
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Davenport, or WO, Des Moines, Iowa,
275 miles away, or WOW, Omaha, 335 miles,
recciving the speech with equal elearness
and volume. The larger Chicago stations,
400 miles, are received consistently with
good clarity and volume. WWJ, Detroit,
512 miles, is usnally available, and WTAM,
Cincinnati, 700 miles, cotues in good but
not regular; some days it cannot be heard.
WJIZ and WEAL, 1019 miles, and KDKA,
850 wmiles, come in consistently, with good
clearness and volume, any afternoon when
there isn’t an electric storm.  For some
reason we cannot get KOA, Denver, 800
miles, with sufficicnt volmne in the daytime;
though at night it rears like a 50,000 watter.

The above is lond-speaker work; I haven't
uscd the headphones on this sct since test-
ing after building. 1t contains only scven
tubes with two stages of intcermediate fic-
quency. My advice to Mr. Woodruff wonld
be to either get a real superhet or move out
of the dead area. Or is Mayor Thompson
causing too much disturbance with his cam-
paign against the missing “haiches?”

Scriously speaking, there must he a large
absorption of radio waves in a large city
like Chicago. I know that interference is
terrible compared to out here in the large
open spaces. I had my superhet in Min-
ncapolis where it seemed to have equal
reach, but a whale of a difference in noise
pickup. When the static season comes
aronnd, and this seems to be one of its
favorite spots, for pleasurable radio en-
tertainment we are confined almost entirely
to daylight reception and would certainly
be highly disappointed if we could not veach
ont.

M. P. MasszUre,
Aitkin, Minn.

(The number of letters that Mr. Wocd-
ruff’'s inquiry has elicited is enormous, aund
it is evident thal there is much interest in
daylight broadcasting. Many stations have
been authorized to use much higher power
in the hours before 7 p. m., and do so;
this compensates to some extent for the
greater dissipation of radio waves in sun-
lit atmosphere. Incidentally, it must be
remembered in all comparison of DX rec-
ords that, while a good receiver has much
to do with them, a favorable location iz
also a most important factor—Eviror.)

Use of Long Aerial

Editor, Rapio NEws:

With reference to Mr. Woodruff’s Ictter,
the writer recently installed a  “Silver
Ghost™ receiver at the home of D. G. Ilaley,
'Terra Ceia, Flovida, and perfect daylight
reception was obtained fron Fort Worth,
Texas, and Shreveport, Lonisiana, at noon.
During the broadcasting of President Cool-
idge’s speech from Havana, WJZ and
WEAF were clearly heard at 10 and 11 in
the morning. From 4 p. m. on, programs
can be received from all over the United
States with great loud-speaker intensity. It
must be remembered that the temperature
at Terra Ceia runs around 80 in the day-
time.

Daylight reception is greatly assisted by
the use of an efficient antenna. At Terra
Ceia we used a 600-foot single wire, 50 fcet
high and running east and west. A sepa-
rate aerial is used for north-and-south re-
ception.

C. R. Levurz,
President, C. R. Leutz, Inc.,
195 Park Place, Astoria, L. I, N. Y.
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A Simple Test Device

HEN o radio set Ygoes dead” it is

often very diflicult to determine the
exiet locitlion of the troubles though fre-

yuently, however, it will be found that ene
of the tithes of the set is not receiving plate
current. . When such trouble is expevienced
o small magnetic compass may sometimes he
nsed to locate the defeelive eirenit, Turn
the set on, place the compass in ov uear the
coil or the transformer which is conneeted
in the plafe civenit of one of {he tubes of the
sely and then remove the lahe from ihe
socket, 1f the needle of the compass moves
when the tube is vemoved from the socket,
it incicates that & current was flowing in
the civenit, 'The experiment shouwld he ve-
peated with each tube until the faully cir-
cuit is discovered, 11 should he remem-
hered, however, that in the case of audio
transformers  which  ave  shielded by
gronnded cases Lthe compass will be unable
to deteet the flow of cureent. It is not
stuitable, however, for current neasure-
mends; o velinble milliimneter should be
nsed for this purpose.

The Community Aerial

N Gothenburg, Sweden, a new solution

for the apartment-house acrial problem
has been found, hy the suspension of awetal
ving in the convtyard of a multiple dwell-
ing, It is held tightly by steel wires; and
The radio aerials, to the number of {ifty, ave
attached o it—by insulatlors of course—and
1o the tops of the neighborving voofs, Lach
is of the T-lype, wilh o lead-in from the
centers and the assembly is said to resemble
a gigantie spiderweb, A charge of about
21,00 is made for conneetion to this svstem.
Tncidentally, it may be said that the Fuo-
ropean cuslom of depending upon one sta-
tiomn  for entertainment; as only the local
con be reecived consislently  with erystal
sels, prohably makes for less julerference
than woeuld be {hns eaused in an American
apartment neighborhoad,

Radio Term Illustrated

“INTERFERENCE”

The Listener-lu, Mellonrne.

Indian Program Numbers
W Auaneriean listeners have
imagined that they have

new high-power stations at Bombay and
Calentta, India.  Ilowever, the novelty-
scekers who are dissatisfied with the mo-
nolony of our own programs have a mark to
shool at. We take a few items from a re-
cent schedule of 7BY, Bombay, which ap-
pears in a late issue of the Indinn Radio
Times, wilh which a corvespondent kindly
supplies us:

“Ustad  Hamnnan Parshad
Yoeal musie in Purvi, Nat,
Kamod Ragas,

“Walwalkar of Balgandhavy
dali.  Dvamatic songs,

“Gopaldas  Purvshottamdas, Voeal music
in Bageshree and Yumankalyan Ragas and
a ‘T,

“Balakrishna  Buwa,  Vocal music in
Rugeshree, Latat, and Tilak Kamod Ragas
and a Twri,

“lavaram Achrekar. Voeal music.

“God  save the King-Emperor.
down.”

as yel cven
reeeived  the

of Jaipur.
Behag and

Natak Man-

Close

Now Broadcasting Checks

Clll'.h‘a is said to be the oldest of games

as ils partisans conveniently overlook
the claims of dice; it is also populdlly re-
puled, among those less familiane with it, to
be the stowest-moving,  This may account
for the fact that it as not been broadeast
by vadio until lately. The chess fans of St
Louis have shown some more of the spirit
which made that ¢ity famous; and chess
talks are now featured weekly on Tuesday
afternoons, hy KMOX of that cily, We
do not understand that theve is a popular
demand goflicient, as vel, to put them on the
chain programs heside bridge,

MODERN MARY
Our Mary's bought a Superhel—
My WORD, it s a WOW!
Mast any station it WIL yet:
Twill W ALK them in, and hose!

Poar Mary sold hey lomb and KOW
To KICK in with the KOIN,

Bul said, “I1s worth if, don'l nou sec,
The BCLs to juin”

Her erstwhile peaceful cottaye
Is now the srene of WARS;
The fawmily for the locals WAIT,
While Mary will WOO Mars,

Father soys, “Now KUT it out!”
Ie's a perfect WRIIC, you know:
ror WATT little sleep her poor Dad gets
Is WHN the batteries are 2L0.
—Joseph V. Sine,

RIGHTEOUS RETRIBUTION
The Queen of llearts,
She made some tar{s
From a radio vecipe;
The Knave of Iearls,
He stole those tarts
And sifered perceptibly,
==Populur Radio Weekly, Australia.
(Original source not given.)
THE SPRATTS
Juek Spralt liked Mike and Pat,
His wife liked String Quartefs;
And so betwint them both, you see,
TIIM/ hae two radio sets.
. P. AL in Newo Yark World.
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A New and Improved
Volume Control t
N, “AC” Circuits

Nk
\ \\\
A RX - 025 huwe
been built with

'E ﬂ Jexact taper of re-

= / sistance” to pive
clfectual control
of volume
< smoothly, with-
out jumps and sudden blasts,

When the RX-100 is placed across the
sccondary of one of the R. I, stages it
surely and positively controls the volume
from a whisper to maxbnum on all signals

-powerful locals notwithstanding, This
Radiohm will also control oscillation very
clictively,

The RX-025 has the exact taper of re-
sistance for a volume control when placed
in the antenna circuit, or across the
primary of an R, I, transformer.

One of these two Radiohms and the
Centralab Power Rheostat are essential
resistan les for all “AC” circuits. They
help to maintain the delicate balance of
voltages throughout the circuit and in
no way afle:t the balance between plate
and filament current, so necessary to
maximum efliciency.

Write for new folder
shareing applications
CENTRAL RADIO LABORATORIES
19 Keefe Avenue Milwaukee, Wis.

Centralab Radi-
ohms RX-100and

i3

Radio’s largest=
kit supply house

ESTABLISHED 30 YEARS

We Have Complete Kits
| for All Circuits

Now appearing or which have appeared
n “Radio News” and other publications

Set Builders

; It will pay you to send for our

Circuit Booklet and Catalog

l Qur Excellent Facilities and a Trained
Technical Staff are always ready to give
you the same service that has satisfied

| thousands since Radio became popular.

M. & H. Sporting Goods Co.

512 Market Street Philadelphia, Pa.

‘ & alred. !hda in another coom orcloset,sing.,
ke, 31.§ lnto the micronhone. Then the fun
egins. Ilpn jome Broadeaster ilaycnr nocket.
ity it at the next home party. 'a
|'ay tman $4.

plus -1 dtllefnr 'l!lll!l‘cﬁh(:‘ﬂc,
ug.
axtonsion Cor BFI:SDU&

nck zulnnnc. ELBA TS MIg. ax
726 Atlantic Ave,, 8'kiyn, N.Y., Deot.
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g st

these columus.

for 12 issues.

April 1st.

Classified advertising rate tweaty-two cents a word for each insertion.

Names and addresses must be included at the above rate.

placed by an accredited advertising agency.
Objectionable or misleading advertisements not accepted.

OPPORTUNITY AD-LETS

Follow these advertisements every month,

Advertisements

Reliable advertisers from all over the country offer their most attractive specials in

Ten per cent discount for 6 issues, 20 per cent discount
Cash should accompany all classified advertisements nunless
No advertisements for less than 10 words accepted.

for the June issue must reach us not later than

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION

EXPERIMENTER PUBLISHING CO., INC., 230 Fifth Avenue, New York, N. Y.

: )

Ageuts Wanted Help Wanted, Instructions Patents
e M d fast sales. Everr ow buys gold Earn §25 Weekly Spare Time, writing for Newspapers 1nventions Commercialized. Patenied  or unpatenied.
1..3?315 fnurm;?is e Sou viarge SL.an; make §1.35. Ten | and Magazines. Experlence unnecessars.  Copyrlxht Booki | wyrite Adam Fisher Mig. Co.. 278 Eurlght, %t. Lodls. \(;[n:

Avrite for parliculars and free sambles.

orders dally casy. 8 g
Co., Debt. 133 Fast Orange, N,

Aweriean  Monograin

Guarantecd Genuine Gold Leaf Letters anyime can ma]l:_ ore\
re

store windaws,  Larze prelits,  enarnus (ll‘lll‘mld.
satuples.  Metallle Leiter Uo.. 422 N. Clark., Clicago.

Sell subscriptions to magazines knewn the world aver.
Steady monthiy income with absolutely no ihvestwment re-

quired. Humlreds of selling argumenis cvery month. Sl:lrl.
now, Full Information sent free, uo obligation. Ageney
Division, Exberimenter 1'ublishing Co., 230 Fifth Avenue,
New York,

Agents—We slart you in business aml helb you sue-
ceedd. No cabital or experlence needed. Spare or full thne.
You can ecarn £30-8lon weekly. \Write Madison 1'roducis,
W0 Braadway, New Yotk

Bit bunch Mail, Vear 13¢. Calalogues, magazines.

Kentucky Agency. Covingtan, Kenlucky.

Our Superior Prapesition will net you 1 a week, every
week in the year. pment _and ear furpished.  No
rapltal ur cxpericnce ne Tuwmediate profiis \_\ rite
today _for partheulars, RICAN I"RODUCTsS COM-
PANY, 1303 Monmouth, Cinehmati, Ohio.

Business Opportunities

Inventiops Commercialized.
Write Adam Fisher Mfe. Co.,
Louis, Mo.

Iatented  or  Unpatented.
278 FEwright =t St

67 Ways to Increase Income. 94-page book “"Npare-
time Money TTandbouk™ conrains 67 practieal and coinplete
plans to oberate spavethne lmslness,  For everyone who
wan's more money,  Priee only Constml  Comnnany,
Ine., 230 FIfth Avenue. New York.

Cartoonists:
relling plan.

Make money in spare thwe with
Wryite Smith’s Service, Wen-

Amateur
new  eartoun
atchiee, Wish,

I'ree Dlook.  Starl little Mail Order business. Hadwil.
5A-T1 Cortlanvlt Street. N. Y.

§5.00—Astounding Chemical Offer—$5.00. We will shin
prepiaid  anvwhere In Unlied States our ehemical outfit
vonslsting  of 100 _exXpensive pure labopatory chemienls,
cash or C.OT., $5.000  Swiamer  Chemieal Company,
1300 =M, Mavks Ave.. Brooklyn, No Y.

Chemistry

Learn Chemistry at Heme. Dr. T, Q'Conor Sloane,
noted cdneator and scientific authority, will teach you. Our
home sindy correspondenec course fits ¥on to take a position
as chemist. see our full-page ad on_Dagoe 1695 of this

Issue.  Chemdeal Institute of New York, 15 E. 30t
Street, New Yook Clty.
Correspondence Courses
Used correspondence school courses sold on repurchaze
hasis. Also rented and cxchanRed. Money-hack guarantee.
Calalof free.  (Courses Lought), Lee Mountain, Pisgah,
Alaban.

Detectives
Detectives Needed Everywhere. Travel. Experience un-
necessary.  Tartleulare free.  Write, American Detective

System, 2108 I‘,mmlwn.y. N. Y,

Electricity
Electele Fun! Seventy stunts, 110 wvolts, $1. Cooberco,
Camphrell,  Callf.
For Inventors
laveations Commercialized. T'atented or Unpatented.

Write Adam TFisher Mfg. Co.. 278 Enright, St. TLouis, Mo.

“How to_write for Tay” Free. I'ress Reporting Inst..
v, &t Louis, Mo.

Do you drive a car? U
Carrier job

Chaueur-
Quadify’”

. & Govermment
pays $141-$175 month. “Hew 10

mailed FREE. © Write, Istruction DBureau, 251 Arcade
dg., St Louls, Mo.

Instruction
Learn Chemistry at Home. Dr. T. O’Conor Hioane,

notod  edueator and  selentilie authority, will teach you.
Our home study corresponddence course fits you to take a
posdtlon as chemlst. See our full-page ad on page 1085
of this 1ssue. Chemical Institute of New York, 16 E. 30th

sStreet, New York City.
Learn Photography at heme. Make big mon
new gystem.  New free booKlet. “"Simplified 1'1
AJux Studio & Latorateries, SRN tolombus
York.
Miscellaneous
1nventions Commercialized, Patented or npatented.

Write Adamy Fisher Mfg. Co., 278 Foright, 8. Louis, Me.

Save Meoney at Hame. You can builil many home neees-
sities yoursell, sueh as [urnliure, Kltehen utensils, deculu-
tive materlal. ete., thus saving many dollars, Al constriie-
tional informatlon on hundreds of things given in 116-page
book "'How to Make It.”" T'rice S0e. Experimenter Tub-
lshing Co., Ine., 230 Fifth Avenue. New York.

Send us your portrait and we will enlarge It fur $5 0.
Ben Griep,” Carthage, Mo,

Trensformer forms turned from weed,  25¢
sketeh.

e h Kenid
Mabry Radio Shob, Beaumont, Texas, 1912 Hazel

Ferms to Cast T.cad Soldiers. Incdansz, Marines. Trap-

pers, Anlmals, 151 kinds.  Rend 10¢ for jllusitned Cata-
fogue. 1L C. Schiercke, 1034 72md St.. DLrooklyn, N, Y.
LB

Musical

Play Piano by Ear. .\ Hound Nystem,
Bourher’s Hatmony Studin, Orta

Iiooklet free.

Canacla.

Old Coins

Old Coins. Large Spring selling catalofue of coins for
sale, frec. Catologue auoting prices pald for colns. 10c.
Willlam Hesslein, 101 K, Trcmont St., Doston, Mass,

Old Money Wanted

$2 40 $500 each pald for hondreds of 0ld or 0dd Colns.
Keep all old money, 1t may he very valuable. Send 10e for
New Mlustrated Coin Value Book. 4%6. Guaranteced prices.
Get posted. We pay Cash. Clarke Colit UCompany, 14
Street, Leltoy, N. Y.

Old Menev Wanted. W1 pay £lon.0o for 1394 Dlhne,

& Mint; $30.00 for 1913 Liberty Head Nlekel (not Liuf-
falo). TRig premlums paid for all rare relns.  send de for
Targe Coin Folder.  Ma¥ mean much nrofit to  ¥ou.

Numlsmatie Co., Dept. 112, Fi. Worth, Tex,

Patent Attorneys

Patents—Send for form “"Evidence of Conception’’ to be
slgned and witnessed. TForm, fee schedule. Information free.
J.ancaster and Allwine, Reglstered Tatent Atlnrneys in
};nltced States and Canada, 269 Ouray Bldg., Washington,

Patents—Send drawing or madel of your invenllon for
examination and Instructions. Adviee and booklet free.
Highest references. Best results. DPromptness assured.
watson E. Coleman, Patent Lawyer, 724 0th Street, N.W.,
Washington, 1. C.

Inventors—Sheuld write for our Guide Book. “How to
Obtain a DPatent” and Record of Inventfon Blank. seént
free. Send model or sketch of Inventions for our Inspec-
tion and Tnstructions Free. Radio, Electrical, Chemieal,
Mechanleal and Trademark Experts. ‘Terms Reasonable.
Victor I. Evans & Co., 922 Ninth, Washington, D. C.

Help Wanted

Nationa! Publisher, needs acenls, boys and shops to
help sell great natlonal magazines. No investment re-
anired, Rig oprofits, sparetimo work very succesfful.
\Write Ageney Divislon, Experimenter Pub. Co.. 230 Fifth
Avenue, New York.

See LaceV's ad. page
Washington, D. C.

Patent Sense=Vgluable book free.
1181, Taceyr Tacey, 831 F. St
Established 1869.

Wanted, !deas. Demand for novel devices, however small.
If patentnlile, may be the means of Your independence.
Patents obtained.  Sales negotiated. Advice free. IN-
;;E?“TOBS SERVICE BUREAU. Iox 1412, Washingron.
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M stacven ik

Frinting, Engraving and Multigraphing

200 Letterheads and 100 Envelapes, $1.10.

8 sthald.
OBERMAN COMPANY, Bax 1268, iicago. postalt

Muftigraphing, _two  dolars thousand. .\Iis--('l!;mcou;
Printing, Mayer Rev Corporation, Menuwuth, 1llinols.

Printing Outfits and Supplies

Print your owm canls. stutlonery, clrenlars, 1mper, ete
Complete outfits $8.85; Joh Presses §11, $20; Rotary $td44.

Irint for others, big lrofit.” All easy, rules senl. \Write
for catalog presses, tyne, DPaber, ete. Kelsey Company,
1-13, Merlden, Uonn.
B RO TEe )
Radio

,.Press and public concede it to be the best ever prochuced,
Radio Theory and Operating.”” hy Mury Texanna Luomis,
member Institute of Radlo Englocers, Lecturer on adio.
Lonmis Radlo Callege.  ‘Tharough text and reference Look:
S8 pages, 700 illnstratiens. Price $3.50, pasinge pald.
Used by Radio Schoois. Technical Colleges. 1'ul\'erslties.
Dept. of Connuerce, Gov't Sehools and Lnglneers. At
boakdealers, or sent on recelht eheek or money order.
l];:h'tmlls _ll;ubllishlnr Company, Dent. 1%, 405-9th S, Wish-
aton, . C.

100-voit Edisan_clement vecharzeable ‘I3 hattery kl_t‘
$RHL110-velt, $11.00°  180-volt, S14,00. “'13"" Cliarger
Lo Edison elements with welded connerturs S pair.

i
Sem) for at. Zied. 21 North Randolph. l'nil:ult.-lphln,I a.

b Knmk
Riddio 1marts

Transformers B30-7354, £330, a30-5, Shun,
down  pritary only no Write for lists.
Sales Co.. Orange. N. T,

Write ehout our efficient power devices. KIMLEY ELEC-
TR €0, 11 B, Ferry, Buffalo. N V.

Edisor Element ''1: Tiatterles. 1'rlees iwdueed. 100
volts complete, $0.50. Trickle Dattery Chargers.
G=volt 1-ampere Batterles, §5.8q40 M
2700, Hoffman, $21 Narth P

To highest bidders—Radlola Superbetrrodvie aml West-
r.‘-gln ll-.lll-rlrle Power Amplifier. \Vrite, leslle Frazer, Ivor,
relala

Wanted: 3en to work with Nuilonal Mtadio Service Or-
Eanizatlon.  No selling schen Uo-operative Liadlo Duc-
ters, Dept. X, 131 Essex 8t., Salem, Mass.

Salesmen Wanted

A paying pesition open to representative of rharacter.
Take orders ghoes. hoslery. diveet 1o wearer. Good fncome.
Permanent. Write now for frec book. "fietting MAhead.”

Tanners Rhoe Mg, Co.. ST4 So. . #t.. Boston, Mass.

Scenery to Rent

World's Most Beautiful settings for oberas, plays, min-
strels.  Amelia Grain, Thlladelphla.

Song Writers

Sone  Writers—Substantial Advance Royaltles are paid
on publishahle work. An¥one¢ having original {dea< for
songs may submit poems for examinatlon and free advice.
Walter Newcomer, 1674 Droadway, New York.

Telegraphy

Telegraphy—Both Morse and Wireless tauglt thoroughls.
Big  salarfes.  Wonderful opportunitles. Expenses low.
chance 10 earn part. School cstablished fifty years.  Cata-
log free. Dodge’'s Institute, Cour St.. Yalparalso, Ind.

Wanted to Buy

Full Value Paid for Old Gold. Jewelry, Watehes, Dia-
monds, crowns, bridges. dental gold, sflver, platinum, goldt
or silver ore: magneto polnte, old false teeth. Tackages re-
turned ff our offer is not enrisfactory. United States

Smelting Works (The OWl Reliahle). 39 So. State St.,
| Tept. 16, Chicago. Il
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Set Constructors’ Letters
(Continwed from page 1147)
and help,  D'lease be so good as to publish this,

as | am almost fnundated.
Of all these letters which 1 have received, only

a comparatively small number enclosed o stamp
for reply,  Those who did net 1 have not an.
swered; as 1 had to draw the line somewhere.

I am not a Member of Parliament or a1 Congress-
nuan, consequently T can not send my eorrespondence
“Iranked.”

let me say to these asked for infurmation and
that they will find complete information in
Oetaher, 1927, or Rabto NEws
IBlyeprint No, 31. 1 have done comsiderable ex-
perimenting with  the hook-npp and  made  ecrtain
changes which, in my opition, are improvements.
1§ any of your reiders desive this information it
may be obtained if they will send a dime for same:
no attention will e paid to letters otherwise.

Many correspondents report great difficulty with
distortion.  Let me say that I have the same
tronbde here: while a friend using 1 Short-Wave
receiver about a mile from ine gets the Short-Wave
hroadeasts with perfeet clarity,  The answer is.
evidently, location.  There is no remiedy known
exeent to move!

1 might meution that §5\W
land is mow om a regnlar from 7
®oamn, and 2 to 3 p, K T.. daily cxeept
Saturday wnd Sunday.  The broadeast is by remote
control fromn 2LO at Lowdon: anmouncements are
very infrequent. The wavelengzth is 24 meters,

Cane W, Derse,

146 Market Strect, Hamillon, Oatario, Canada.

plans
Rapto News for

at Chelmsford, Eug-
schedule 7oto

(Mr, Beese's offer s so plaiuly nof tatended
for profit, that it is given here: thongh this de.
purtment is obvionsdy not @ medivm for the sale
of iuformation and diagrams. The good mnature
of an cxperimenter who s twilling 1o fmpart in.
formation as to his results should not be fnposed
vhon by the mercly-curions, aud  correspondents
should bear in wmind that they maxy number ln-
dreds,  Tueidentally woe maey say that the October,
1927, dssue of Rapto Nuws has been cxhuusted,
proving the intercst of our readers in shortsweare
receplion.  For  that reasonr an execllent model,
soltich should prove cqually serticeable, is described
at length in this issue of Ravto News, e shall
be glad to hedr of the results obtained . —1iptror.)

AN UMBRELLA AERIAL

Editer, Ranto NEws:

I am enelosing a pictire of my resillence, show-
ing a type of acrial which can le installed con-
veniently where there is no room to string a long
wire. I have copied very good distance; reecived
IKIFT on this aerial, 1t contains over two hundred
feet of wire, (See page 1147 for picture.)

1Tarotn 11, 1lekLey,
Box 353, Lake Como, New Jersey.

(Uwder conditions such as those deseribed, it

is possible tu prt oy a svstem of Hhis kind, terth

considerablc  siyued-collecting  capacity. tn a small
area.  The length given, however. is rather too
mel for  seleclivity with an erdinary  receiver.

Foitor.)

THAT SIBERIAN TRANSMITTER
Fditor, Ramo Nrws:
I have heard the announcer of the Siberian short-

wave station at Khabavovsk giving eall of RSN
and  his wavelength in English last night. e
gave it as 36 meters.  This comes in on my set,

shich is fully shielded, at about 44 on the dials
with a 12-turn coil: amd KDK.A at 540 I have
heard G2NB and PCJIJ and one Japanese; others
teo weak.,
C. A Drackineros.

rangell, sluska.

(.1 Japawese friead. Mr. N. Mivake, favors us
wilh a weses  dispatel indicating  that " 'RFM
operating on 6012 anelers. has been heard  queite
distinctly i Japau cvery aight from abeut 7 to 9
poom” This is from 5 to 7 a. m.. U, 5. Hoestern
Ntandard Time. 11 is guite possible thal this 20-
kiloscatt phone station has been rvoving the short-
wcave band.—Enirox.)

MORE WORK ON THE PERIDYNE
IZditor, Ranto Nuws:

In answer to your request for letters from
huibiers of the Peridyne, here is mine, with very
many thanks for the guidance in setting it up, as
well as the good results. T had great faith in its
possiliilities of reeeption and performance, the first
time T saw the hoek-up, but it has really passed my
expectations.

The first night, KFI and nther distant stations
galore. 1 was listening to KFT this morning from

12:30 1o 1:30, very clesr and distinet, no fading—
just a little “steaming’” onec gets occasionally when
tuned to a distant station. There is great interest
being taken in it locally: but it gave me a thrill
when it perfored so faithfully at first,

I use two acrials: one in the bascment of 35
feet, and an outside one of 120 feet (too long).
The inside one gives me as far as Kansas City or
Lineoln, Neb.,, vte.  But the reproduction! Tt is
simply wonderful. LLeoNarn 19, ScotrT,

670 Jane Street. Teronto, Canada.

I Want To Know

{(Coatinwed from page 1152)

There is still another type of electrolytic recti-
fier which is very efficient.  This consists of 2
tantalum plate and a lead plate in a solution of
sulphuric acid and  distilled  water; this solution
shonld have approximately the same specific gravity
as that used i storage batteries.  The advantage
of this type of rectificr is that the tantalum does
not carromde as quickly as the aluminum, amd natu-
rally the cleetrades last lenger.  .Another advantage
is that this type of cleetrolytie veetifier does not
heat up as quiekly as the other.

i tul

SN ACKNOWLEDGMENT

The data schich form the answer to ques-
tiost number 2265, printed fu the T Want
to Know™ department of Ravro Negws for
february, 1928, zeere taken from the Radio
Liroadeast  Laboralory  Information  Shects
(Nos, 27, 28 and 65). and should have bee
eredited  to that source.  cckunotwledgment
it made hereteith to Radio Droadeast Maga-
zine for the valualle information

i

LI T TN T a0 L o s

Radio News Laboratories
(Continued from page 1119)

AWARDED TIHE RADIO NEWS LABORA.
TORIES CERTIFICATE OF MERIT NO. 2290.

MULTIPLE SPEAKER SWITCH

I'he detmonstrating unit shown is a very practical
switcking deviee which allows compavison of various
lowd speakers awd phones. It consists of a small
neat woolen box, 44 x 354 x 54 inches, carrying a
small bakelite panel 434 x 314 inches. On this panel
arc inotmted a switch and five contaet points, and
in it are drilled six pairs of holes to fit standawd
phone tips.  Five pairs of tips are for the instru-
meuts to be tested, aid ote for the output leads

Inside the lox,

receivesr,
which make coutact with the phoune tips
ranged in two rows: those in the first are elce-
trically connected together and to the correspond-

from the springs

are ar-

ten

ingr contact springs of the incoming lead. The other
five springs are comnecteld. each to a contact point.
and the sccond inpnt lead through its contaet spring
is connccted to the switeh. The operation of this
switch is very satisfactory,

AWARDED TIE RADTO NEWS T.ATORA-
TORIES CERTIFICATE OF MERTT NO, 2291,
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| Shipment will be made upon re-

NOW!—Lowest-Priced $

Quality Tube *“B* 18 0
Eliminator - - - - J

Since 1921 Ferbend Products have ¢ ~

Leen  famous  for  outstanding 3 Complete,
quality and  long-life eilleiency Including

at lowest prices—uprices " Within
Reach of AlIL™

The new ITEAVY DUTY “'B”
Power Unlt Is no exeeptlon. 1In
workmaaship, performance, ma-
terials and appearance it Is tha
equal of any. We INVITE
comparison,

SEE YOUR DEALER, OR
SEND DIRECT

Long Life Perfected
85 MIL. TUBE

Pellvers up to 180
volts on any sect

NO LIQUIDS
OR ACIDS

—

. 10 Days’ Trial

ccipt of price or . 0. D. Use for
thirty days to convinee yoursell—
then if not satisfled write us with-
in 1hat thne and purchase price
will be refunded. Order today. 9

FERBEND ELECTRIC COMPANY

425 WEST SUPERIOR STREET CHICAGO, ILL.

YAxr..l::‘.Y _

No.440 Full Automatic

Volta £e Relay

4

For automatically switching on and off your
B Eliminator and Charger, or either, and in
addition, automatically switching off your
Charger when the batiery is fully charged.

With the Full Automatic Voltage Relay
it is now practical to utilize the advantages
of a high rate charger and at the same
time control the switching of the charger
as well as the B Eliminator with the switch
or hlament control on the set.

Yaxley Mfg. Co.
Dept. N, 9 So. Clinton Street
Chicago, 1.

Big New 1928 Catalog — Shows latest A-C
eircuits. newest fdeas. 4000 leaders. Get sctsand
parts you want here, Sdve money. Parta, kits,
complete factory-hnilt. sets,  supplies. G P74
Qulek servier.  \Write for free copy. Leers
Standard diseornss fo dealers, sef milders, SE L
Qeais. Bavawik Co., 129 N, fefler~
son St., Dept. 804, <Chicago, USA.

AMRAD

ERSHON CONDENSERS
Tor tull information address Department RN,

THE AMRAD CORPO RATION w
Medford Billside Massachusells

==al acp
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WHOLESALE PRICES
~torDealers,(ommunity Set Builders, General Repairmen =
and Agents!

Be sure to get this great 128-page book
with net prices to the radio trade.

Radio Specialty Company is radio’s
oldest radio parts mail order house in the
country, and the new confidential prices
on standard radio merchandise are the
lowest of any radio house.

We are ready now to appoint additional
agents in all parts of the country, If you
are contemplating making big money
in radic merchandise, be sure to get in
touch with us at once.

WHEN WRITING TO US, USE
YOUR LETTERHEAD

et~
1928

ENLARGED
- S EDITION
'y :_ S "‘°-l8
%75 7], S 128 PAGE
, ¥ LaDi0
CATALOGUE

B lui from Radios Oldest Mail Order House!

We are the oldest established, exclusive radia mail order house in the country.  teous service. We carry a larger variety of radio parts, radio instruments,
All orders are positively shipped within twenty-four Liours; quick, prompt, cour«  accessories and radio findings than any other radio house in the country.

r . You wiil find in Catalog No. [8 the largest assortment of radio merchandise in this country. Radio Specialty
) ) as carries more radio parts and radio material than any other house in the country. You will find in this catalog
l positively the largest variety of radio merchandise.

If you are in need of certain small radio parts that other radio and mail order houses do not bother to carry,
get t{c Rasco Catalog and you will find the small parts there. anything from a screw to copper ribbon, tele-
phone diaphragms. as well as thousands of other small radio findings. Just to mention a few:

Lugs. nuts, jacks. plugs, all kinds of knobs.corda. panels, screws, sliders, washers, selenium, tinfoil, switches,
crystals. cap nuts, Litz wire. cord tips, brass rods, resistances, binding posts. switch parts, carbon balls,
switch points, Jock washers, carbon grains, ground clamps, metal pointers,
insulated tubing, low melting metal, antenna connectors, as well as thouasands
of other articles. We carry the Largest Variety of Small Radio Parts in
the World, BUT We also carry All Standard Radio Merchandise

ANYTHING p,
IN RADIO /

www americanradiohistorv.com
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For use on

110-120 Volt A. C. Lines

Uses

1The PEER-
1.1:88 ls small,

Siide
spaces. table type cabi-
nets. ete. Case 18 heavy
steel, maroon erackie tinish.

85 MIL.TUBE
Dellvers Comes complete with cord
and separabie plug.

180 VOLTS

Because of its very low price, don’t confuse the PEERLESS with
Eluninators which deliver only 90 or 100 volts. Also, don’t confuse
it withchemicaltype Eliminators. The PEERLESS uses thestandard
85 milliampere gas-hlled Raytheon or Q. R. S. rectifying tube. It is
dry. No water, no acids to add. Requires no attention whatever.
Delivers pure, hum-free “B” current of 2215—45—90—135 and
180 volts. Out-put Voltage taps are fixed. No adjustments. Will run
any set. Will operate any power tube requiring no more than 180
volts. Will not “‘motor-boat” on superheterodyne receivers. Operates
resistance-coupled audic amplifiers, when other “B’’ Eliminators
fail. In every sense of the word, the PEERLESS provides the finest
kindof “B” Eliminator performance —at only $12.45. Why pay more?

TUBE FREE

SPECIAL INTRODUCTORY OFFER

This is the first announcement of this neéw, super-powered, better
quality guaranteed “B”" Eliminator. Its regular price is $12.45 with-
out the rectifying tube. But, as a special introductory offer to get
thousands of these units out on sets, we will include, for a limited
time only,a genuine $4.50 Q. R. S. 85 Mil. Tube free with your or-
der. Think of it! A 180 Volt "*B’—a 2 year guarantee—the privilege
of trying it 30 days at our risk—and a $4.50 tube free—all for $12.45.
Mail coupon now.

The
MOST

Sensational

“B” Eliminator

Announcement
ever Made!

Now—you can buy as gooda“B"
Eliminator asis possible to build—

at a price that -won’t cramp your
purse. Now—you can enjoy the thrill
of lsuder, clearer, better reception
that a good “B” Eliminator affords.
And you buy the PEERLESS withoat
risk of any kind, for it is backed with a

2 Year Guarantee
This astounding cffer is without a precedent. Never
before has such a 7alue been offered. A 180" volt
“B"—a ‘B’ that will r1in your set and a power tube too

-—and guaranteed for two long years—at the ridiculously
low price of only $12.435.

30 DAY TRIAL

Read all ebout this great new, better, tube type *B'" Eliminator in the left
column of this page. Then order it at once. Hook the PEERLESS up to your
set. Compare the reception you get to that which you got before, or to that
which you can get from any other “B”™ Eliminator. Put the PEERLESS to
every test you can. Make it drive a8 171" power tube, if that’s the tube you
use in your set. Enjoy this "B" for 30 days. Then—send it back, if you think
that any other “B” —at any price is as good. We'll refund your money instantly.

DOW Mail Coupon

TODAY

Send only $1. A dollar bill will do. We’ll ship the PEER-_¢#
LESS "B Eliminator at once. Pay the expressman $11.45

plus small express charges. Remembuer—you order "

the PEERLESS entirely at our risk. It is yours ¢

to test for 30 days. You get your money 4
back promptly if within that time, for ¢\‘\‘°
any reason whatever, you don't want .-9“ aco’o
to keep the PEERLESS. Order & v‘e""
now. Fill in the coupon and \ﬁfi *
mail today. ’ g <&

o gz
PEERLESS MFG. CO. ¢o® 9 et -
3977 Cottage Grove '

Avenue

Chicago, Il
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FOR THIS
REGULAR'I2

Now—at a reasonable cost—you can build a set using

A-C tubes, or convert your present set into an A-C set.

This new, advanced type, better quality, heavy duty .,
b Hlament supply transformer is now available to
' at the very low price: of only $4.87—instead
‘f-the -$12.00 price at which it has always sold.
“You can’t buy the equal of this transformer any
place gz than $12.00 or $14.00. Why pay

S zavnen this unit is fully

L ’&‘r" e !
“Guaranteed to deliver the correct voltages at the
taps as marked—Guaranteed against def ‘ct in mate-

rial and workmanship— Guaranteed the best per-
iorming A-C filament supply transformer built.

TRY IT FREE

Test This Unit at Our Risk

Order it. Conneet up to your set. Check the voltages with an
accurate voltmeter, if you like. Put it to any test you wish.
1If you think, for any reason at all, that this unit is not the
best A-C filament transformer you can buy, send it back
and your money will be refunded to you #nstantly. You
are the sole judge. Order NOW. Attach dollar bill to
the coupon and mail right now. Pay postman 33.87
plus few cents postage when the transiormer arrives.
Then, make your tests. Remember—you take no risk.
Guarantee protects you. Clip coupon. Order today.

LOOP
for SWITCH
The Joep of wirm
shown ip back of the
transforindn guse is an
extension’ 2 8ide of

MAIL THIS COUPON

ILLINOIS TRANSFORMER CO., Dept. 101 |
223 W. Elm St., Chicago, IIL

O I enclese $1.00. Pleaseship me one Illinois A-C Filament Trans-
former for 226, 227 and 17] standard tubes. I agree.to pay
postman $3.87 balance and small postage. It is understood
that I can have my money back if not satisfied.

O 1lenclose$........ Ship me the [ollowing Illinois Audio Fre-
quency Transformers: ..........1'.tol; Ldtod;
. .5 to 1. I understand I can have my money back if
not satistied.

The
Famous
ILLINOIS “All-Frequency™

AUDIO TRANSFORMERS

LIMITED

OFFER 97c EaCll ] v
This is the most amazing radio value ever offered. Think of it! A $4.00 audio
transformer—a real‘all frequency’’ unit of the finest musical capabiiity, offered
direct from the factory for only 97c. Never before such a bargain opportunity.

Thousands have bought them. Sold with a positive guarantee of satisfaction or I
money back. Suppliedinratiosof 1<to1, 3to 1and 5to 1. Order now. Use coupon. l

ILLINOIS TRANSFORMER CO.

223 W. Elm St. Dept. 161 Chicago, I1L.
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