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Buys This

MARVELOUS 8 TUBE

ALL ELECTRIC

SELORAS

RADIO

( omplele With

SPEAKE

and

uaram}eed 8 T U B ES
o Gel the Dealers Profid,
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The result is the most phenomenal
offer ever made in the history of
radio—an 8 tube all electric, one dial

N

B R R R T R R IR T IO

I . .Tl:ilstls ﬂ]_elgf.ELilo-"rl{lAE A radio set manufacturer, a tube
humanized tone, mches hig maker, and a producer of cone

MAGNETIC CONE SPEAKER speakers, all well and favorably

matched to every receiver.

lknown throughout the industry for
the quality and efficiency of their
products, have combined to make it
possible for everyone everywhere to
own an electric radio. They have
organized their own selling agency,
eliminating distributors, johbers and
dedlers and pass the savings along to

control radio with all necessary tubes
and a life-like reproducing magnetic
cone speaker complete with nothing
else to buy, ready to plug in and
operate, for only $62.50, less than the
regular retail dealer’s price for a
radio set alone, and—the entire out-
fit is absolutely guaranteed.

the ])ubhc
Set, Tubes and Speaker Matched for

Perfect Performance.

Defore shipment, each and every tube

. The receiver itself is a thing of beauty,
is thoroughly tested and matched for the

size 1934 by 12Y by 1814 inches housed
set in which they are to be uscd. The in a most attractive Aquatex metal cabinet
same test is given to the magnetic cone which harmonizes with the furnishings of
speaker, so that the complete outiit, the any heme. One illuminated dia] simplifies
set, the tubes and the speaker are scien- operation and brings in station after station,
tifically matched for the most perfect re- clearly, distinctly and with all the volume
production of woice and music. desired.

Satisfaction Guaranteed or Money Refunded.

Take advantage of this unusual radio offer
now. Send ys Your check or money order and
complete outfit will bhe nhlpped to you ready for
immediate operation. There is nothing else you

Simply plug into your electric light socket. tumn
oti_the switch and yont will liear 2 most perfect
radio performance. Order vour Melorad Radio
Outflt today, and if after two weeks yon are not
need to buy. Everything you need 18 ineluded perfectly satisfied, jnst sav so and your money
at our wore than 509 off list prlce oﬂ'er will be eheerfully refumnded.

Here’s What You Get. o8

Mail This Coupoin Order Now

One Melorad 8-tube All Electric Radio Receiver with Phonograph . >
Pick-up, Regular Retail PIice . .......icounaniinieiiioinnnnns $ 75.00 | P R-:ld§°_ S;}(‘! &‘ *ll‘fgé tc°ﬂ’\-_- s
Eight Guaranteed Tubes as follows: Five 226-A-C, One 227 A-C, l roadway. ;;‘one\or:wderl v, B Y. »
One 171-A and One 280, Regular Retail Price....... 6 v w0 24.50 Enclosed find cliock for $62.50, for which
One Magnetic Cone Speaker, Height 19 Inches, Regular Retail Price 25.00 MEaE ship me c?.‘.;.fm5{&“‘3&:h"h1ﬂ?§§c’i€qr¥e§mi
One Complate Aerial ®it, including Approved Lightning Arrester.. 2.50 | and magnetic cone speiker. It is understopd that
: —_— if after two weeks trial 1 am nnt perfectly satis-
Total Regular Retail Selling Price...... SR R gE R - @ RypEET= S127/00 | gcd. fl I gy ety the outfit and my money will
Our Direct from Factory to Public Price. ........ooveinrersoern.. 8 62.50 Cr R nEe.
You Save (MORE THAN 50 percent). . ....... .ceceverirnrrnen. B 64,50 l Name .
Art Radio Sales & Mi Cmrp b Stredt Moo oo
r ee g. .’ I Town and State.... ...ciciviiineeniiss i vasira s
206 Broadway’ New YOl’k, N.Y. l 1f you desire further particulars check here [J
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Send Coupon Below for
FREE Radio
Idea Book

Easy Ways
2o Make’3%° an hour
in Your Spare Jime

nRADIO

. Each of these plans, developed by the Radio Association
of America, is a big money-maker. Set owners everywhere want to
get rid of static, to have their sets operate from the electric light
socket, the tone improved, and the volume increased, and trans-
formed into single-dial controls. Phonograph owners want their
machines eiectrified and radiofied. If you Iearn to render these ser-

vices, you can easily make $3.00 an hour for your spare time, to
say nothing of the money you can make installing, servicing, repair-
ing, building radio sets, and selling supplies.

Over $600,000,000 is being spent yearly for sets, supplies, service. You
can get your share of this business and, at the same time, fit your-
self for the big-pay opportunities in Radio by joining the Association.

Join the Radio Association
of America

A membership in the Association offers
you the easiest way into Radio. It will
enable you to earn $3.00 an hour up-
wards in your spare time—train you to
install, repair and build al kinds of sets
—start you in business without capital
or finance an invention— train you for
the $3,000 to $10,000 big-pay radio posi-
tions— help secure a better position at

bigger pay for you. A membership need
not cost you a cent!

The Association will give you a coms
prehensive, practical, and theoretical
training and the benefit of its Employ-
ment Service. You earn while you learn.
Our cooperative plan will make it possi-
ble for you to establish a radio store.
You have the privilege of buying radio
supplies at wholesale from the very first.

Earned Over $500.00
In His Spare Time
FrankJ. Deutsch, Penn.: *I have
made over $500 oul of Radio in
my spare time. Yours is a great

plan for ambitious men."”

A Radio Engineer
In One Year
Claude DeGraves, Canada: “T
knew nothing abou! Radio when
I joined the Associalion @ year
ago. I am now a member of the
engineering staff of the DeForest
Company and my income is 225%,
grealer than al the time I joined.””

Doubles Income
In & Months
W. E. Thon, Chicago: *You hate
an excellenl plan. Six months
after I enrolled I secured the
managership of large Radio store
and doubled my income.”

- --------------------------------.

ACT N ow—l i YOI-I WlSh the i Radio Association of America :
- g Dept RN-1 4513 Ravenswood Ave., Chicage,Ill. g

N o'co.St M emberShlp P lan ¥ Gentlemen: Please send me b retum’mail full details §

S e . . . B of your Special Membership Plan, and also copy of §

To a limited number of ambitious men, we will give Special Member- 1 your Radio Idea Book. 1
ships that may not —need not —cost you a cent. To secure one, write today. = :
We will send you details and also our book filled with dollars-and-cents B M
radio ideas. It will open your eyes to the money-making possibilities of Radio. : Narme :

1 ]

- - - ] ']
Radio Associationof America |« - '
4513 Ravenswood Ave., Dept.RN-1 Chicago,Ill. ! cis Store :
] T ]

Please say you saw it in RADIO NEIVS
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In Our Next Number
THE A.C. SCREEN-GRID PERIDYXNE: The latest this unit will furnish signals strong enough to fill

and most advanced model of a set well-known to a theatre and clear enough to satisiy the most
our readers. An all-electrie, ¢ompletely-shielded ¢ritical music lover. Uses a 230-type power tube—
broadcast receiver, self-contained in a metal cabi- the largest receiving tube made. Another lree
net. High sensitivity, selectivity and superb Rlneprint article.

tonc gquality are its features. A fine set for the

custom radio builder. Free Blueprints of this set Blueprint Notice

will be available. Readers desiring free blueprints of ‘the sets de-

A HEAVY-DUTY AMPLIFIER AND TOWER scribed in this issue must use the coupon on Page 701.
PACK: Attached to the detector tube of any set, No blueprints will be sent without it

RADIO NEWS is published on the 10th of each preeeding month. Thers are 12 obinined from the publishers. Copyrighted in Germany. Reproduction of atticles
numbers per year. Subseription price is §2.50 a year In U. 8. angd possessions, in Germany is reserved for Radio, Berlin 42.
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money orders  should be drawn to order of EXPERIMENTER PUBLISHING Et Cle, 40 Place Verte. Antwerp. Belgium.

CO., INC. . HOW TO SUBSCRIBE FOR RADIO NEWS. Send our name, sgddress and re-
All communications and contributions to this journal should be addressed to mittance to Experimenter Publishing Co., 230 Fifth Are., New York. Mention the

Liditor, RADIO NEWS, 230 Fifth Ave., New York, N. Y. TWnaccepted contribu- name of the magazine you are ordering. e alw Dublish SCIENCE AND INVEXN-

1ions eannot be Teturned unless full postage has been Included. All accepted eon-  TION, RADIO LISTENERS' GUIDE and AMAZING STORIES. Write clearly.

tributions are pald for on publication. A sbeclal tate is paid for_novel experi- RATES AND TERMS. The subseription rate for RADIO NEWS Is £2.50 per

ments: Eood pliotographs accompanying them aro highly desirable. Publishers are " 2 i Y
not responsible for 10ss of manuscripts, although every precaution is taken with %:lat:'r l‘tlEa;‘}:‘Tgc:;zrinsgq‘lhe&r?irgltttc'r?(flncxl!“ c:‘;hb{h:ohueic:‘l:'t;nneonr:{;i]mlr}"r;o;’srlbli:giS‘s“leg
2 ints, upon recelpt thereof. o Eviat) ; LT

such manuseri scriptions for less than_one year are not accepted. Subscription may be made in
RADIO NEWS. Monthly. Entered ag second-class matter, July 12, 1924, at the combination with SCIENCE & INVENTION, RADIO LISTENERS' GUIDE,

Post Office at New York. N. Y., under the Act of March 3, 1879. Additional entry and AMAZING STORIES.

at Dunellen, N, J. and San Franciseo, Callf. Title registered U. 8. Patent Office, POSTAGE. We prepay nostage In all parts of the United States, Mesieco and
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Azinl a av
to getinto ELECTRICITY

Don’t spend your life waiting for $5 raises in a dull, hopeless job. Now...and
forever . . . say good-bye to 25 and 35 dollars a week. ~ Let me show you how to
%ualzfy Jor jobs leading to salaries

0

f $50, $60 and ufl),
y correspondence, but by an amazing way to teach,

a week, in Electricity— NOT
that makes you an electrical

expert in 90 days! Getting into Electricity is far easier than you can imagine!

Learn Without Books in 9()pavs

Lack of experience—age, or ad-
vanced education bars no one.
Idon’tcare if you don’t know

an armature from an air
brake—1I don’t expect you
to! I don’t care if you're
16 years old or 48—it makes
nodifference! Don’tletlack
of money stop you. Mostof
the men at Coyne have no
more money thanyou have.
That’s why I have worked
out my astonishing offers.

EARN WHILE
LEARNING

If you should need part-time
work, I'H assist you to it.
Then, in 12 brief weeks, in
the great roaring shops of
Coyne, I train you as you
never dreamed you could be
trained. . . on the greatest
outlay of electrical appara-
tusever assembled. . . cost-

ing hundreds of thousands of dollars

. . « real dynamos, engines,

plants, autos, switchboards,
mitting stations. . . everything from
doorbells to farm power and light-
ing . . . full-sized . . . in full opera-

tion every day!

NoBooks -NoClasses =it o]

No books, nobaffling charts, no clas-
ses—you get individual training . . .
all real, actual work. . . building real

COYN

Prepare for Jobs

Like These
| Here are a few of hundreds of
positions open to Coyne-trained
men, Our freeemployment
burean gives you lifetime em-
ployment service.
Armature Expert, $100 a Week
Subatation Operator, §65 a wk,
Auto Electrician, 3110 8 Week
Inventor ... .. .+ - Unlimited
intenance Engineer,
D orx o v o $150 8 Week
Service Station Owner,
| ST PR Y a Week
Radio Expert ., . §100 a Week

NowinOur
New Home

This js our new, fire-
preoof, modern home
whereinisinstalled
thousands of dollars”
worth of the newest
and mest modern Elee-
trical Equipment of all
kinds.Wenowhavethe

power
trans-

tical efivetriciivinthe

world, Frary ser “irtand

sapvemlcpod has been ar-

ranged to make you

?ul‘wy and contented dur-
your training.-

b, batteries. .. winding real arma-
. tures, operating real motors,
dynamos and generators, wir-

ing houses, etc., ete. That’s
a glimpse of how we make
you a master electrician in
90 days, teaching you far
more than the average ordi-
nary electrician ever knows
and fitting you to step into
jobs leading to big payim-
mediately after graduation.
Here, in this world-famous
Parentschool-—and nowhere
else in the world—can you
get such training!

ob- Pay - Future

on’t worry about a job,
Coyne training settles the
job question for life. De-
mand for Coyne men often
exceeds the supply. Our
employment bureau gives

H.C.LEWIS, Pres., Dept. 19-77
500 S. Paulina Street Established 1899 CHICAGO, ILLINOIS

Please sav vou saw it in RADIO NEWS

I

il

I

ELECTRICAL SCHOOL !
I

www americanradiohistorv.com

Get This

you lifetime service. Two weeks affer
graduation, Clyde F. Hart got a position
as an electrician with the Great Western
Railroad at over $100 a week. That’s not
unusual. We can point to Coyne men mak-
ing up to $600 2 month. $60a week is only
the beginning of your opportunity. You
can go into radio, battery or automotive
electrical business for yourself and make
up to $15,000 a year.

GET THE FACTS

Coyne is your one great chance to get into
electricity. Every obstacle is removed.
This school is 80 years old—Coyne train-
ing is tested—provenbeyond a1l doubt—en-
dorsed by many large electrical concerns.
You can find out everything absolutely
free. Simply mail the coupon and let me
send you the big, free Coyne book of 150
photographs, ,, facts. .. jobs. .. salaries
S he PraIRIng and homs we anet L earn expensca
our graduatesin the field. This 77T

does not obligate you. Sosmct
atonce, Justmail coupon.

H. C. LEWIS, President

Coyne Electrical School, Dept. 19-77
500 S. Paulina St., Chicago, k.

Dear Mr. Lewis:

Withoutobligation send me your big free catalog and
alldetailsof Free EmploymentService, Radioand Auto-
motive Courges, and how I can “earn while learning.'"
I understand I will not be bothered by any salesman.

[, 7 State.eee.n.nen
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O the thousands of fans for whom the four-

tube, R. F. amplifier, regenerative detector
and two-stage audio amplifier is the time-tested
standard of receiver comparison, the new Silver-
Marshall Coast-to-Coast Four offers the finest
performance yet attained with this re garkable
A screen grid R. F. amplifier stage, immeasurably finer
coils than ever before, the new Clough high-gain audio system,
and an all-metal assembly like those of the finest of ready-made

circuit.

$150

Reception
. at a

$50

Price

sets, make the ‘‘740" the biggest $51.00 worth of radio set you've

ever listened to.

The Coast-to-Coast Four, at Chicago, plays on the speaker
New York, Florida, Texas, and California stations, cutting through
local Chicago interference only 10 or 20 kc. away.
is such as only S-M transformers can provide.
720 six, in the new S-M 700 table-model metal shielding cabinet,

it harmonizes beautifully with any home-
furnishings.

Despite this demonstrated superiority, in
every respect, over all other sets in its price
class against which we have tested the 740,
the complete kit of all approved parts costs
but $51.00 or the T40AC kit, $53.00 complete.
is $9.25 additional, or is included with 740 wired, $75.00; and
740AC wired, $78.00

The 700 cabinet

We go emphatically on record that no matter what set you build

Its tone quality
Housed, like the

as other high-quality apparatus.
catalog. Discounts to dealers.

S-M Parts Always in Stock

We always have a large stock of S-M kits and parts, as well

CLARK &

122 Chambers Street

Please saxw

or buy, the 740 Coast-to-Coast Four is the best dollar for doilar
value you can find around fifty dollars. It goes together easily and
simply, perf(_)nns with a vengeance, and for the professional set-
builder provides a low-priced set that will out-demonstrate ready-
made sets at twice its price.

IS N BN NN NG BN UK BEE N BEE BEE DN BEE EEE B S
j CLARK & TILSON |
I 22 Chambers St.,, New York, N._ Y. i
Please mail your catalog showing S-M part: kit

Send the coupon for our I and other high-quality ragdio appnagratus,paasr:;\?gtiseﬁ '
Try us for quick service. " January Radio News. k
1 3y T T R R S B0 86 B0 0068806006060 6000008308066 8008 |
TILSON g |
I City S l

................................ «..State......

New York, N. Y. B oo o o oo o o e R e o Ew

you saw if in RADIO NEWS
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“How I Laughed Myself
Into Success in Radio”

“I’m sitting on top of the
world! My bank account
is growing fatter every day
... my home is all paid
for ... ’ve just ordered a
new car . . . and my wife
and I can at last enjoy life
in real style. It sure feels
great to be earning big
money. And to think how
it all came about!”’

. . .

T happened on a rainy Mon-
day night. T was reading a
magazine while Mary was clear-
ing away the supper dishes. Sud-
denly a funny cartoon caught my
eye ... and I laughed outloud.

“Jim, you make me sick!” she
cried. “How can you laugh while
I'm nearly dying of weariness!”

“But Mary dear—"
“Don’t dear me, you idiot!”

1 was alarmed. “Great heavens, what’s
wrong?” 0

“Wrong?” she screamed,“here I drudge
all day, do my own housework, wash
all the clothes, take care of the baby,
and worry about your meals. 1 never
get a moment of freedom . . . and
haven’t a decent thing to wear even to
church .. .yet you never seem to care!”

I was ashamed!

A feeling of shame swept over me. So
that was why she seemed so “moody”
the last few days! Like a good sport
she had suffered in silence until she
couldn’t keep itin anylonger. Poor kid!

For hours after Mary had gone to bed
that night 1 kept staring into space.
What a mess 1 had made of our lives
. . « What a slave 1 had made of her.

Listlessly I kept thumbing the pages of
the magazine ... thinking . . . think-
ing. Was there no way out of it? -

Then suddenly ... as if by some kind
act of Providence ....1 stopped be-
fore a story. It told of a fellow who
had made quite a fortune in an un-
crowded profession. Fascinated, I read
on. It told of the brilliant opportu-
nities in the radio industry ...of the
big incomes fellows like myself were
earning ...and of the case with which
expert radio training could be acquired.
But what impressed me most was the

by Howard Clark,

fact that success was practically assured
by means of a new home-study lab-
oratory method sponsored by three of
America's great corporations.

With gigantic enterprises like these
behind a school 1 needed no greater
guarantee .. .. so without a second’s
further hesitation I tore the coupon
and mailed it.

A lucky event that changed
my life

It sure was my lucky day, when the
first lessons came in. 1 never dreamed
thatlearning radio was so easy. 1didn’t
know the first thing about it when I
started. Yet before many months were
over 1 was able to solve many of the
problems which command big pay.

Each subject was cxplained in simple
word and picture form. It carried me
alonglikeanovel. From magnetismand
electricity the lessons took me step by
step through trouble-finding and repair-
ing—through shipand shore and broad-
casting apparatus operation and con-
struction —through photoradiograms,
television and beam transmission.

I didn’t have to give up my regular job.
I stayed right at home and learned

during my spare time. I actually
learned by doing. With the les-
sonsIreceived acomplete, expen-
sivestorehouse of apparatuswith
which I was able to build radio
circuits and sets of almost every
description. Yet it cost me ab-
solutely nothing extra.

Asaresult of this practical, tech-
nical working out of big radio
problems with a fine home-
laboratory, 1 was able to earn
good money even before 1 had
completed my course! And it
wasn’t long before I was ableto
quit my regular work entirely...
and branch out for myself in
big paying radio jobs.

Today, I have more work than
I can take care of. And I often
make more money in a day than
I used to earn in a week.

Read this thrilling
Free Book

Howard Clark’s story is typical
of the success which scores of
other men have achieved . .. through
the “big-league” training given by the
home-study course of the Radio
institute of America ... the only school
in America sponsored by RCA, General
Electric and Westinghouse.

Radio needs you. Manufacturers,
dealers, broadcasting stations, ships
.+ . all need trained radio experts.
The pay is big. The opportunities are
limitless . . . The work is thrilling!
Find out all about it. The Institute
has prepared an interesting, illustrated
booklet telling you all you want to
know about this vast industry and
about the remarkable home-study
course that can fit you for a brilliant
radio career. Just mail the coupon be-
low .. . the booklet is abso- =
lutely free. Radio Institute ﬁj“*&
of America, 326 Broad-
way, New York.

Mail this

cowpon

Radio Insticute of America
Dept.RN.1,326 Broadway, New York

Gentlemen: Please send me your big FREE
S0-page book which tells about the great oppor-
tunities in Radio and about your famous labo-
ratory-method of radio instruction at home.

Please savw

=
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Listen~In
on London
e with the
g & e Round-~the-~
World Four

NOT with any ordinary radio receiver, of
course—the Atlantic is too wide for regular
broadcast receivers to bring you London pro-
grams. But turn on your S-M ‘“Round-the-
World” set some night. Don’t be surprised if the
language you hear is a foreign one, or if the
announcer mentions “Paris” or ‘“Amsterdam,”
or “London” instead of the cities you are ac-
customed to hear from. Call your neighbors to
listen if you want to—but be cautious about call-
ing anyone who has already explored the mys-
terious short-wave channels with an S-M set—
your wonders might sound very tame to him.
Perhaps by this time he is only interested in
New Zealand and Japan! For in short-waves al-
most anything is possible; amaring feats of distant
reception are becoming a matter of common
knowledge. (See prices on opposite page).

True Tone Quality from New $-M Audios

Volume to Fill Any House
—the Last Word in Realism
—from Any Phonograph [ri]

with

The new 2-stage S-M 678PD Phonograph Amplifier is
priced so low that, while particularly adapted for dance halls
and small theaters, it is ideal for the home also. Used with
any 110 volt D.C., dynamic speaker, it takes input from any
magnetic phonograph pickup, or from the detector tube of a
broadcast or short-wave receiver, and, by means of its S-M
Clough-system audio transformers, supplies to the speaker
undistorted the full power output of its 250-type tube. All
input power is taken from the 110 volt A.C. house-lighting
mains. Price, wired, $73.00; complete kit, $69.00.

Or you can get 250-tube power right in your present set by
inserting a 250 tube (with an adapter) in the last socket of
the set, and using the S-M 675ABC Power Supply—which
furnishes ABC power for the 250, and B power to the entire
set (or full ABC power to A.C. tube sets). Price, 675ABC kit,
$54.00, or factory-wired, $58.00.

Are you receiving ‘““The Radio-
builder” regularlg? No. 6 tells all
about the new S5-M Public Ad-

S-M Clough-system audio transformers
are guaranteed unconditionally to give

better tone quality than others, with
dress Amplifier. No. 7 describes . % . 5
e interesting shortavave devel- hlg!zer ampls cation, regardless of size,
opments, and a new $-M 750 volt weight, or price. They sell in tremendous
g_ﬂw%f supply. To all Authorized  guantities, by simply comparing results
S-M Service Stations, it comes free ith others in the comparison amplifiers .
ge; to others a nominal & . -
c{mrgc is made. Use this coupon.  used in S-M demonstrations at recent &
radio shows. &
If you_ build professionally, = b |
write us about the Service Station In the curves at the right E is the two-stage ok
franchises. Or if You don’t build, curve for the largesize transformers (S-M 225, §° B i
yet want your radio to be custom- Ist stage; and 226, 2nd stage, $9.00 each), D is HS ] | 11 ]
made, S-M will gladly refer your  ¢hae of the smaller ones (S-M 255 and 256, $6.00 ¢ [
inquiry to an Authorized Silver- each). Note the marked advantage over A, B, i | T I
Marshall Service Station near you. and C—all standard eight and ten dollar trans- -l LALIDLIN VAP
formers under equal conditions. s e

Sitver-Marshall, Inc.

848 W, Jackson Blvd., Chicago, U. S. A.
....Please scnd me, free, the complete S-M
Catalog; also sample copy of The Radiobuilder.
For enclosed......ovveunn: in stamps, send me the
llowing:
folo B Next 12 issues of The Radiobuilder
G000 (31.30) Next 25 issues of The Radiobuilder
SM DATA SHEETS as follows, at 2c each:
....No. 1, 670B, 670ABC Rescrvoir Power Unita
....No. 2. 685 Public Address Unipac
. "No. 3. 730, 731, 732 *Round-the-World" Short

IWave Scte
. .No»8/%53 225, 226, 255. 256. 251 Audio Trans.

formers
....No. 5. 720 Screen Grid Six Receiver
....No. 6. 740 *' Coast-to-Coast’ Screen Grid Four
..No. 7. 675ABC High-Voltage Power Supply and
676 Dynamic Speaker Amplifier
«+s.No. 8 Sargent-Rayment Seven
. .No. 9 678PD Phonograph Amplifier

ONE of our cooperating distributors, whose
announcement directly follows, joins us in
presenting a descriptive summary of some of the
outstanding receiver and amplifier values to be
found in the new S-M line.

SILVER-MARSHALL, Inc.

848 West Jackson Blvd.; Chicago, U. S. A.

Please say you saw it in RADIO NEIVS
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“Without question the best receiving set of aay type or de-
scription that we have ever demonstrated”—the above words of
F. W. McDonell, a well-known New York radio engineer, typify
the comments that stream in with the “station-on-every-channel”

logs made with the record-demol
Seven. Using four of the most se

ishing S-M 710 Sargent-Rayment
nsitive r.f. tubes made (screen-grid

*22's)—five tuned circuits each with its own shielding and vernier
knob—built with the complete S-M Clough audio system into an

assembly where neither space, ou
wonder Japanese and Australian
west cost, and California stations a
dwellers. With such a kit, complet

ality, nor cost has been spared—no
stations come in like locals on the
re “regular stuff”’ to New York City
e with beautiful aluminum cabinet,

priced at only $130.00 ($175.00 wired)—there is but one wise course—

get your order in now!

720 Screen Grid Six

The new S-M 720 embodies in the most
perfect form the revolution that screen-
grid tubes have brought about in long
distance reception. Three of these tubes
in the R.F. stages, with shielded S-M coils,
bring in distant stations on the next 10 ke,
channel to powerful locals! The new S-M
255 and 256 transformers set a far higher
standard of tone quality than ever known
before. Custom-built complete in 700
cabinet, $102.00; complete kit, with
pierced metal chassis and antique brass
escutcheon but without cabinet, $72.50.

700 Shielding Cabinet

Beautiful two-tone brown moire finish,
with walnut finish wood base, $9.25.

740 Coast~to-Coast Four

A time-tested and famous circuit—one
R.F. stage, regenerative detector (non-
ra_diating) and two A.F. stages—combined
with immeasurably finer coils, the high
efficiency of the screen-grid tube, all ¢he
gain of smooth-working regeneration, and
new S5-M Clough-system audios, make the
740 the greatest value in the fifty-dollar
class. WIRED in 700 cabinet: 740 (for
D.C. tubes) $75; 740AC (A.C. tubes) $78.
Kit less cabinet: 740, $51; 740AC, $53.

685 Public Address Amplifier

For coverdge of crowds of 1,000 to
10,000 people, indoors or outdoors, with
one to twelve loud-speakers, the 685 Pub-
lic Address Unipac furnishes unequalled
tonal clearness. WIRED $160.00; or
I$(l'1;. $125.00. Other Unipacs $81.50 to

117.00.

730 Round-the-World Four

The famous “Thrill Band” set—for
long-distance broadcast reception; has
S-NE Clough-audio-system_tone quality—
splendid also for code. One screen-grid

F. stage, regenerative (non-radiating)
detector. Coils in kit tune from 17.4 to
204 meters; M 131X Coil ($1.25) ex-
tends range to 350 meters, and 131Y eoil
($1.50) to 650 meters. Aluminum shield-
ing cabinet included with 730 KIT $51,
or fully WIRED $66. Also with 731
Adapter (plugs into any receiver, con-
verting it to short wave) KIT $36, WIRED
$46. 732 Essential Kit, $16.50.

B and ABC Power Supplies

The 675ABC with an adapter allows a
UX210 or UX250 power tuge to be used
in the last stage of any radio receiver—to
which it supplies B power at 425, 135, 90,
and 22 wvolts; also 22-90 variable. A and
C power are su?plicd to the power tube,
and 1Y% and 214 volts for A.C. tubesif
used. Uses one UX281 rectifier. Price
$58 WIRED, or $54 in KIT form.

670ABC Power Supply has max. B
voltape of 180; otherwise similar to the
675ABC. Price, WIRED, $46; KIT $43.

670B Power Supply for B power only,
180 volts max., and lower voltages as in
675ABC: WIRED $43.50; KIT $40.50.

676 Dynamic Speaker Amplifier

A single-stage power amplifier, using
one 250 type wer tube and one 281
type rectifier. Used with any receiver, as
a third stage before a dynamic speaker,
it will give wonderfully improved volume
and tone qualicy, WIRED, $55; KIT $49.

We are authorized distributors of practically all standard radio

Mail the Coupon
lines. Because of this we can guarantee you 12 hour service on

all your orders, large or small. We have in stock the 678PD TOday
Amplifier and all other new S-M products. |

CHICAGO SALVAGE STOCK STORE -

Dept. RN1
509 So. State St,, Chicagos 111,

World’s Largest Radio Store
509 South State Street

Dlease send me, free of charge, your new 1929
Dealers and Setbuilders Catalog of high-grade
radio sets, kits, parts, and accessories—including
a full line of &M products.

Chicago, Illinois

NamME. e i crenennnsnsossssssnssnnsancnnnenon

iMlease suy you saw it in RADIO NEWS
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Be é. Trained Radio Expert

If you're earning a penny less than $50 a week, get my free book of information
about the Radio business. Trained Radio Experts are needed in more than
20 different lines of this new and growing profession {300,000 new openings
created by the swift growth of Radio in past few years). Why go along at
$25 or $35 or $45 a week all your life? Study Radio and after only a short
time land yourseli a REAL job with a REAL future! Be a man who has
money in his pocket and in the bank—don’t scrimp and scrape for the rest of
your days.

Salaries of $50 Up to $250 a Week
Not Unusual in Radio

The good positions in Radio pay all the way from $30 on up to $150, $200,
and even $250 a week. Suppose you don’t climb to the very top, but that you
do advance to a position that pays you $125 a week, vear in and year out.
Any chance to make that much where you are now? Then send for my free
hook, and learn about a field where theve’s some real opportunity. Where
good men, if they have the right training, can work their way into really big-
salaried jobs!

Money Back If You Aren’t Fully Satisfied

I’ll give you all the training you need to get into any line of
the Radio business. And I back up this training by a signed

agreement to refund every penny you pay me GET BOOK!
if I don't give you exactly the traming you need. Find out for yourself
After vou finish my training, wvou'll be the judge. If about the bigger pay
you think I’ve earned my tuition fee, I keep it. If waiting for you in Radiol
rot, ask for it and you'll get it right back. From $2,000,000 in 1920 to
. . . . s T e 1926 —that's
e record o e Radio
. SIX Blg Practlcal Outflts Industry! Plenty of big

Radio jobs are waiting

Given You to Help You Learn i ™ men’ wn

I teach you both the “why” and the “how” of Radio. You learn sent for my free book—
to DO a thing, and you learn WHY it’s done. I send you, WITH- now he’s Chief Engineer

3 2 jcal outfit at WEMC and designs-
OUT EXTRA COST with vour course, six big practical outfits and builds broadcast sta-
of material to experiment and work with. These outfits are the tions. T. M. Wilcox
‘real ‘thing—not toys, The parts they contain will build approximately 100 sent for the book—now
different Radio circuits. With all_this material you do. practical werk from he’s in his own Radio
start to finish of your training. You get your hand in, and you get confi- business and reports
dence in yourself. Then when you run into a Radio problem later on, on vrofits .gs high as $70 in
the job, you KNOW you can do it because you’ve already done it—with these 1 information

ix outhts of. practical material. With me vou don’t learn to be a “pdper
?é:dioo tExpert"g— jou-Jearn: to be the kind of ‘expert. that shows his wort
on the payroll, Full details in my big book—sent free. !

Send for Free Book of Information.

you free,
ation—

Broadeasting and commercial Radie land
statlon work appeal to a lot of men—it’s
s big, growing fleld and faseinating work.
My course prépares you thoroushly to get
into this fleld and make good.

e AR e

Six million Radio receiving sets in

in the United States means milllunsu(s)?

doliars are golnig, 10 Radio Service ang

Repair men everywhere. For this work
Fou must be trafned.

= T e

IR
"(\E‘!\\I'lrl"
Pt

Radio operators on hoard ship go every-

Radio manufacturing has grown faster in where—see everything. You sail the

the last 6 years than any other big busi-

i o~ 1d over. all your expenses pald, and
's 250 times as big as 1o wor 3 ] g ang
?tes:‘_ne:ef 'ﬂ;igc mlet:u:s ijuls of good chances —____:-——-______‘-"_,__.- draw 2 goodms.:lclx)?nl;?lsliges. It's
for the trained Radio Lxpert.
-

P
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LEARN QUICKLY, EASILY

Train at Home in Spare Minutes
Stay home! Hold your job! I’ll bring your Radio
training to you, and you can learn in your spare
time after work. No nced to go to a strange city
and live for months on expense when you learn

my way. You study in the quiet of your own home.
As for this training—it’s written just as I would talk—in
straightforward, everyday, understandable language. You'll get
it, and you'll get it quickly—in a few months’ spare time—be-
cause I’ve made 1t so clear and interesting! No particular educa-
tion needed—Ilots of my successful students didi’t finish the

grades,
Earn $15, $20, $30 Weekly
Right Away “On the Side”

Deloss Brown, South St, Foxboro, Mass.,, made $1,000 from spare-timme
Radio jobs before he even finished my course. H. . Coblentz, Wash-
ington, averaged $45 a week; Leo Auchampaugh, 6432 Lakewood Ave.
Chicago, made $300 before graduation; Frank Toomey, Jr.. Piermont.
N. Y., made $833 while taking the course. All this done IN SPARE
TIME away from the regular job, while these fellows were still studv-
mg the course—and they're onlv a few of hundreds. As sogon as you
start this training 1 begin teaching vou practical Radio work. Then a
few weeks later, I show vou how to make use of it in spare time, so vou

can be making $15, $20, $30 a week “on the side,"all the while vou're
learning. -

64-Page Book Sent Free for the Asking

My hig book of Radio information won’t cost you a penny, and you won't
be under any obligazion by asking for it. 1t’s put hundreds of fellows on the way
to big pay and brighter futures. Sending for it has been the turning-point where
many a man has made his start toward real Success. Get it. See what it's going to
mean to you. Send coupon TODAY'! going

Address: J. E. SMITH, President,

National Radio Institute,
Dept. 9MT, Washington, D. C,

. J. E. SMITH, President,
¢ National Radio Institute,
) Dept. 9MT, Washington, D. C.

'trm'n me to take advantage of them.

l men will call on me.
/I Name
.,\(I(]rrss

:Towl- e TS| T T p—

Please sev you saw i

i Dear Mr. Sniith:  Kindly send me vour big free buok,

“Rich Rewards in Radio,” giving all information about
J the Lig-money opportunities in Radio and how vou will
2 I understand
this places me under no obligation, and that no sales-

m-m-ﬂﬂ-mzﬂ-nzeﬂ----‘n«‘---
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JOBS WAITING!

In 7 short vears—300,000 new jobs in Radio!
Lots of jobs open right now, for those who have
the training. The Radio industry has grown

bv leaps and bounds—so fast it has had to take
whatever sort of men it ¢ould get. Such men, if they
haven’t trained themselves in the meantime, are losing
out and will keep on losing out. Thev'll be replaced by
men  with the KNOW.HOW. Dut it's trained imen
ONLY that ave needed.

‘Over 1,000 Openings for
Trained Men NOW!

Oune great Radio manufacturing concern alone
has over 1,000 openings to give my graduates
this vear. These men will be needed all over
the United' States. Any graduate of nune whe
stands well in his home town is eligible for this
work. The head of the above mentioned con-
cern—one of the biggest Radio organizations in
the couniry—is a gradvate of mine. He knows
what my training did for him. When he wants
new men for his organization he wants men with

the same traming.

I can’t possibly graduate enough men this ycar to fill
these opemings. So there will be more. openings with this
one concern than there will be graduates to accept them.

But there are other opéniugs to choose from, toa. My
school has trained more Radio Experts than any other
school in the world. TIt's the oldest and largest Radio
home-study school in the world. There are N. R. I.
trained men in almost cvery Radio concern of any
importance in this country. Many Radio employers
are themselves my graduates.

That's where you get your “‘stand-in’’ as an N,
R. 1. graduate yourself. Xvery graduate of my
course is entitled to Life-Time Employment Serv-
ice, without a penny’s charge, from my helpful
Employment Department.

Full Information Sent with Free Beook
My TFree Book contains full information about
the Rudio employment situation. and the advan-
tages I'm in a position to give you. Also about
my Life-Time Employment Service, and Life-
Time Consultation Service, too.

Mail Coupon Today!

I This big 64-page book, printed in twe colors,
crammed with interesting facts and photos about
l money-making opportunsties in Radio, sent free
to everyone who clips the coupoir. No obligation
I by sending for the book—it's absolutely free.
' One of the most valuable books about Radio ever
J written,

RADIO NLEWS
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Great Featutes
Tell You Why

6000

RADIO-TRICIANS

Are Offering
These

NEW Hi-Q RECEIVERS

o man can use the title - ;
“RADIO-TRICIAN"unless CuStom Bullt to
Any Pocketbook!

he can qualify as a radio expert.
So when we tell you that 6000
authorized “RADIO-TRICIANS” throughout the
country are building the new Hi-Q 29 Receivers you

MODELS

for Battery or
A. C. Operation)

have many powerful stations and
gives a Super-sensitivity and
Super-selectivity which assures
coast-to-coast reception. Further
than’ this, it produces a quality of tone which we
have never heard equalled in any receiver!

must agree that these receivers
MUST have outstanding qualities.

The biggest advance of the year
in radio design is the “Band Pass
Filter”—a system which effects
absolute FLAT TOP sqnare cut-off
TUNING with positive 10 K. C.
selectivity. This is the big feature
of Master Hi-Q 29 Receivers. No
other set in the world has it to our
knowledge. It eliminates “cross
talk” even in crowded areas which

Write For
This New
80-page
Construction | |
Manual

|
The bisgest and most complete book of
its_kind ever published. Tells how to
build the 4 new Hi-Q Receivers. Photos
and diagrams illustrate every detail.
Covets power amplifiers, tube and bat-
tery combinations, antennae, installation,
short-wave adapters, house wiring and a
wealth of other data on the custom-built
Hi-Q. Price 25 cents including postage.

For 1929 there are FOUR Models
of Hi-Q Receivers— for battery or
A. C. operation. All are the joint
creation of ten of America’s lead-
ing parts manufacturers. All are
stage-shielded and built on steel
chasses from only the finest parts

"available in the radio industry.

You should own one of these
wonderful receivers. Build it your-
self or have it built for you by your
local RADIO-TRICIAN.

HAMMARLUND-ROBERTS,Inc. xew vork crry

Associate Manufacturers

. @ ﬁ- -
, g seciurus i
{E THORDARSON pIEcTEn h @

BERAMIN
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“Mysteries” of Radio

By HUGO GERNSBACK

IIAVE often made the assertion that very little is actually

known about radio today; and, while we know some of the

instrumentalities that make radio possible, a good-sized library

could be filled with volumes on the various aspects of radio
about which we know little or nothing as yet. 1ivery onee in a
while, we hear about some new radio “mystery” that leaves our
scientists up in the air,  Innoediately, a good many theories are
propounded as to the how and why of such phenomena; but, in
the end, we ave about as wise as we were hefore.

The press very frequently reports some of these mysterious oc-
currences, and many of "them seem to be well authenticated, TFor
instance, not so long ago, there was a report from Boston that
a water fancet had started, for ne apparent reason, to give out
radio music from a radio station about a niile and a half distant.
How the faucet ¢an do this, no one knows; various thedries have
been propounded, but none seem to be fully satisfying, 1In
order to receive radio waves, and wake them audible, we must
first “deteet® them cleetrically and then transform the electrical
intpulses into sound. As a detector we usually use an imperfect-
contact or crystal-type rectifier, or a vacuwn tube, and for the
sound-producing medium a loud speaker, A more or less com-
plicated array of instriments is required to reproduce radio
musie clearly in a fair-sized room; but in the Boston case, evi-
dently, there were no such technical instrumentalities.  Evidently
Mother Nature, through a happy train of circumnustances, took
charge and produced the mystityving results, Just what was the
deteetor and what the amplifier, no one seeins to know.

This odd oceurrence, however, does one thing; and that is to
give the radio engincer abundant food for thought, and prove
to him conclusively that there is a good deal to learn about radio,
not vet containted in any text book. DPerhaps ten years from now
we will be using snch simplified radio sets; and, while we may
possibly not nse a faucet with running water as our loud speaker,
we may take advantage of similav principles. In the Boston case,
if my memory serves me vight, the music stopped when the
water was tnrned oftf.

A similar radio mystery was encountered in London, when a
lamp post in one of the busiest thoronghfares started to give ount
radio music, inchiuding annonneements of the local station, whose
sounds were veproduced, Whether the are lamp contained in the
lamp post was the detector in this case, or whether the switching
arrangement inside acted as an amplifier, no one seems to know.
Which is a pity; because, here again, there seems to be another
radio principle involved, which calls for a theory entively different
from thal of the water-faucct phenomenon,

Similar mysterions ocenrrences happen from time to time, and
they are nsually well anthenticated; but it would seem that none
of the different occurrences can he brought under any regular
classification ax far as the method of operation is concerned, or
only roughly so. "This again proves how little we actually know
about radio.

Some years ago, when the design of audio transformers had
not reached its present perfection, you conld often hear radio
music from your sct without loud speaker or telephonc receivers.
In other words, the whole set apparently became a musical
instrument.

In this case, the mystery was not quite so deep, becanse here
the music can be traced jmmediately to its source; it has been
shown that an audio transformer, unless the laminations of its iron
cove are quite tightly packed, will emit sounds corresponding to
the currents passing through it.  Perhaps this will give somecone
a good idea of a way to build a new type of loud speaker; which
may or may not be more efficient than those we have today.

Theu, of conrse, there is another well-known type of wnexpected
happening, which, however, is not so puzzling as those previously
cited; and that is, when your recciving set becomes a broadcast
station. It has more than once happened in the past that, while
a radio set was turned on, people several miles away werc able
to listen in with their own radio sets to the conversation going
on in the room in which this particular radio set was located.

A great deal of wonderment has heen caused by this sort of
thing, but it is really no great mystery at all. Some radio sets,
as a matter of fact, arc transmitters, as perhaps most people
already know. If the set is in an oscillating condition and has a
loud speaker connceted to it, under certain circumstances this
loud speaker will become a microphone; and anything spoken in
the room will be put “on the air” by this particular set. If a
neighbor one or two blocks away has his rn(‘io turned on and is
fishing for a station, he will sooner or later come across the wave
emitted by the oscillating receiver down the street. He will hear
voices, perhaps familiar ones, and may pick up a lot of gossip
that was not meant for his cars.

Of course, a thing of this kind is usually done unconsciously and,
as a rule, a great to-do is made when it happens.  'The newspapers
begin to feature the cxistence of a “secret broadeaster” and, if the
condition persists, it is even carricd to the Radio Commission at
Washington. The *‘mystery” is not a msytery, and there is no
secrct broadcaster; but a set owner who might better be called an
innocent or ignorant broadeaster.

Of course, such an involuntary broadeast will not happen every
time vou talk in front of your set; there must be a long train of
fortuitous circwnstances making it possible, or it will not happen.
And incidentally, wlen it does llappen, vou are violating the IFederal
Radio Law, and vou are liable to get into troulle with the authori-
ties. So the remedy for this particular “mystery,” which might
better be termed a “nuisance,” is not to aliow your set to oscillate,

Then there is a “mystery” of another sort, where there is no
offending radio set, yet your loud speiker suddenly blurts forth
a complete telephone conversation, as it is being carried on by
a mmnber of neighbors. The latest gossip from: the town begins
to sizzle over vour speaker, hot and heavy, and you do not miss
a single luscious bit of information. All this goes on, incidentally,
without the two gossipers on the party line being aware that any
one is eavesdropping. Indeed, there is scemingly no electrical
connection; vet the dialogue with all its poignant results is coming
out of the Joud speaker, loud and clear.

This, too, is not a deep mystery and, fortunately, it is rare. 1t
happens usually when one line of the telephone circuit becomes
grounded, and we get the plienomenon of so-called ‘“vising cur-
rents.” This used to be the nightmare of telephone engineers when
the telephone was younger, and when the ground was used uni-
versally for the return. In these days, where practically cvery
telephone line has two solid copper wires, the phenomenon is some-
what rarer; but, very often, a phone or line becomes gronnded and,
if the circumstances are right and the distance is not too’ great, the
above-described results follow. Very often, however, the causc
may be simply the inductive effect hetween a telephone line and
an aerial running parallel to cach other for somc distance; or it
may he a combination of this with a common ground that does
the trick. If you were required to duplicate the results somewhere
else, it would probably take a lot of enginecring and a great dea!
of apparatus to do so. The conditions must be just so, otherwise
no “results” appear.

These are only a few of the better-known radio “mystervies.,” 1f
our readers know of any others, we should be glad to hear the
details fromx vou; and if they are authenticated, Rapio Nrws will
be glad to publish them.

Mr, Hugo Gernsback speaks every Tuesday at 9.30 P. M, from Stations WRNY (297 meters) and W2XAL (30.91 meters) on various radio and scientific subjects.
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Facl individual whe steps iuto the line increases the strength of
the signal received on the receiving aerial alongside of the indicator
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which, as a maotter of fact, could be put mmeh farther axwcay. Jach
individual i3 a re-radiating aerial for the ultra-ghort waves.

Human Radio Reflectors, or Everyone His Own Aerial

Interesting Tests Give Remarkable Results on Short-Wave Transmaissions

TUDENTS at the University of Cali-
fornia have discovered that the Luman
body acts as an eflicient radio re-
flector. In actual tests, the approach

ot a lnunan body toward a wire, suspended
in space, has been madce to actuate a pow-
erful electric horn. Several persons stand-
ing aronnd a three-meter transmitting aerial

By A. Binneweg, Jr.

have served as a radio reflector to direet
transmission in the opposite direction.

The effect is a mysterious onc, since the
spectators eannot see what talces place. One
walks up to such a system of wires and
hears the horn sound but cannot in any
way feel the presence of the radio waves
actually reflected from the bodv, nor sce
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In this caxe, a blank wall reflects the short waves and, at the right distance, will

send them back in phasze with the transmission.

The thermocouple in the resonant

aerial then generates a curvent amplified through the receiver.
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any of the apparatus used, if it is placed
behind a sereen. At certain definite frae-
tions of a wavelength from the antenna, the
presence of a body causes the horn to sound
and, if the adjustments are sufficiently sensi-
tive, the device will operate while the ap-
proaching person is still at a considerabie
distance from the transmitting equipment.
The experiment is an extremely novel one
and, when performed before a group of vis-
itors, always proves of exceptional interest.

It is well known that radio waves may be
directed in a given direction by suitably
arvanging a system of wires around the
transmitting aerial. At a wavclength of
abont three meters it has been found that
these wires can be rveplaced by human bodics
and the same effect will result. Some per-
sons are better “reflectors” than others,
when a definite wavelength is used; and
each person has his own “natural frequeney™
at which reflection will be a maximmun. In
the future. who knows but that the police
may elassify criminals, not by their finger-
prints alone (although perhaps these will
also be used). but by their “natural frequen-
cies”?

As the human body grows, its natural fre-
quency decreases in value and thus a grow-
ing person “tunes” his hody over a definite
wavclength range. A baby has a much
higher natural frequency (perhaps this ex-
plains the reason of those high-pitched
“squeals”) for given conditions, than an
adult. This fact may prove of considerable
value to the medical profession, as will he
cxplained later.
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This picturc of a 5-meter transmitter at the
Ceneral Electric Laboratories, Schenectady, in-
dicates the length of the aerial (ihe wpriglit
rod) required to radiate such a short wave
suecessfully, Tt is about seven feck,

TIHE EFFECT EXPLAINED

A single vertical wire, suspended above
ihe earth, has inductance and eapacity and,
therefore, a natural frequeney depending
upon these values. The lmman body has in-
ductance and eapacity and therefore has
also a natural frequency. At this natural
frequeney (as in the case of a wire) it will
ahsorb naximmn energy from passing radio
waves; that is, it will resonate at that par-
tientar frequeney.  The human body will
therefore, like o wire, act as an efficient re-
ceiving aerial at some particular frequency.
A vertical wire, to operate at its funcdaunen-
tal or natural frequency, is cut at a length
approximately one-half that of the wave-
length. Therefore, for best operation at a
wavelength of three meters, such o wire
must have a length of approximately 114
meters, or about five feet, A short man will
have a natnral frequency of approximately
three nmieters and a taller one will have a
natural frequency corresponding to a wave-
length somewhat greater.  The human body
is in itself a veeeiving aerial and, uncer cer-
ain conditions, as explained below, can take
the place of a transmitting aerial.

THE REFLECTOR
It is well known that certain types of di-
rectional-transmission systems make use of
tuned wires at definite distances from the
radinting antenna to abserb and re-radiate
the cnergy from the transmitter, and thus

give rise to a divectional efleet. The human
body can replace snch wires, when the trans-
mitter operates at about three meters, and
actual tests with reflectors have shown that
the human body acts as an cfficient reflector
of radio waves. In these tests, a vertical
transiitting aerial and a Jow-power vacuum-
tube transmitter were arranged as shown in
Fig. 1, and a reeceiving aerial, resonant at
about three meters, was hung from a cord,
as shown. At the center of this aerial was
arranged a thermocouple, so that any re-
ceived energy would actuate the receiver,
the plate cirenit of which included a delicate
relay; this relay could cose or open the
cirenit connecting a storage battery and
anto horn. It is thus seen that, if the re-
ceived encrgy is sufficient, the horn will
blow. This relay was so adjusted that the
rveceived energy was just insufficient to blow
the horn. It is evident that the least in-
crease in reccived energy will actuate the
relay and sound the horn.

The experiment was found to be a spee-
tacular one and was accordingly tried out
on one of 1he “open-house” days of the uni-
versity, when the attendance of visitors is
large. The experiment was perfermed by
the advanced students.

A Iarge cirele was drawn abont the wires
to keep all visitors at a distance so the sys-
tem would work properly. One of the stu-
dents would explain the device and thep an-
other would approach the transmitting
aerial from the rear. At distances from the
aerial of one-quarter and three-quarters of
a wavelength, approximately (but these dis-
tances were not very critical) the horn
would blow., Of course, all the visitors were
rather skeptical, and some wonld look for
the “hidden button”; Imt the opevation is
really simple.

ARHANGING THE APPARATUS

The body, being resonant at  approxi-
mately three meters, absorbs energy and ve-
radiates it again, thus acting as a trans-
mitting aerial sending energy in all diree-
tions and, thereby, effectively as a reflector.
The recciving aerial thus receives signal en-
ergy which would not otherwise reach it,
and the rclay which operates the horn is
acluated.  Many of the visitors were miysti-
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DIRECTION OF TRANSMISSION

TRANSMITTING
KERIAL

|
POSITIONS FOR VISITORS SHOWN
BY CROSS-MARKS

Fl6.2

The wvertical reflectors (in this case formed
ry hieman bodics) when arranged clong a para-
Iwla zwhose focns {is the fransmitting acrial,
form a beam-transmission system, of a sort.

fiedd by the experiment, but it can he ve-
peated, of course, by anyone having the
necessary small amount of apparatus,

In other tests, a pavabola was drawn in
chalk on the floor. A parabola, of conrse,
is the ideal shape for a radio reflector; one
of this kind acts mwmch as an automobile
headlight mirrer to ordinary light waves,
sending out radio waves in one direction.
If vertical wires are placed around a para-
bola, the reflection will be in the direction
shown in Fig. 2. The positions marked *“X”
are those at which, approximately, good di-
rectional reflection is obtained and indicate
the relative positions at which the various
visitors were asked to stand during the dem-
onstration above described. In this case,
the relay on the reeciver was removed, and
a galvanometer was conneeted to the acrial.

With the transmitting set in operation,
the strength of the received signal shown in
the galvanometer will be a definite mnount;
but, as more and more visitors are requested
to take the positions marked on the floor,
the received strength, as shown by the pal-
-anometer, increases greatly, At frequent
intervals the operation of the equipment was
explained so that, when the visitors Ieft,
there was no reason to wonder what was
coming next,

Other  interesting  effeets  were noticed.
Different persons have, as has been ex-
plained, different natural frequencies. Dif-

(Continued on page 674)

This illustration of a five-meter receiver, exhibited at a radio world’s fair some
wrears ago, shows how small are the coils which may be used, and how short the

aerial and counterpoise (left).

www americanradiohistorv.com

The device ut the vighl is « wavemeter.
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Automatic Receiver “Listens’ for «S O S”’

dboze, the radio room of the Cedarbank, showing the antomatic receiver on the
wall at the left, above the operator’s table, The second signal bell is at the right
and above it, at the center of the top line of the picture. This receiver is
permanently tuned fo tie band 15 meters on either side of the 600-meter tave-
leagth on which the “SOS” is seat out. As there is much calling uear this
wave, a distinctive signal, 12 four-second dashes spaced onc second cach, is used
in this systems. TWhen such a signal is picked up by the receiver, which is of
the three-tube regenerative type, it sets in action the polarized relay and sclector
on the teble below 1t, wwhich can be scen in more detail fn the
pleture belote at the lower left.

The alarmn device used to send the special call is sade in two types, cach of twhich
has a timing device so that it will send out the sigual in the exact methed twhich
will operate the sclector at the receiver shotwen below. It is rated as having a
range of 200 miles; but would wndoubtedly be andible much further in many
reccivers. It is not impossible, of course, that near shore powerful land stations
might cause a false alarm; but there wonld seem to be little dauger of this at sca.

When Radio Shouts the Sea’s Call of Distress,
This Apparatus Responds Like a Fire Alarm
When a Box is ‘‘Pulled”’

e P
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“Sparks,” the ship’s opevator, st
sleep at times, and thus relax lis
wateh for the calls of ships {u dis-
tress. When he les down, however,
he knows that the ringing of the bell
above his head will mean an
“SO0S,” and that it will then be
nwp to him to do his bit in keeping
up the record wwhich the radio men of
the sea have made in the lhours of
emergencies. Aunother bell is ringing
in lis transmitting reom, and a third
on the bridge, suforming the officer on
duty that he must exrpect startling
sews. It may be explained, hotever,
that this signal 'is not the “SOS”
..———...) itself, but a pre-
Iiminary to the announcement giving
the name and position of the ship in
distress. The photograpih was posed
by Operator F. R. Hughes of the
8S. Cedarbank, onc_of the first on
which the auntomatic “SOS” alarm
was (nstalled.

o

'y

We have below a closcup of the receiver itself, with its three tubes mounted horizontally
on the front panel. There are no dials on the set, but enly keys for adjustment, as
it is to be kept in fived tune. The switchboard of the power supply is alongside of it,
and the tclephone to the bridge at the left. All passenger liucrs and all freighters
with a crew of fifty or more, under the British flag, must carry this safcty device; and
endeavors are being made to bring about similar regulations by other nations.

Iitustrations (C) Hervbert Photos, Inc.
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T is nnfortunate for radio that many

otherwise well-inforured persons should

advance vadieal theories, to the effect

that much of our unusual weather is
due to radio activitics in the ether. Such
rumors are being given wide publicity, and
the belief that radio is changing our weather
has rapidly spread amoeng many credulous
foll, Reeently, no less a personage than
the captain of the White Star liner Homeric
stated: “Radio waves precipitate rain and
contribute to the strength of gales and other
disturbances of the clements.” The tendeney
to indict radio whenever weather conditions
are amsatisfactory makes it very difficult
for a radio man to refute completely such
allegations untess he has actual technical
theories and facts at hand. Radio engincers
and meteorologists actually know, however,
that radio cannot affect the weather in any
way; hut, on the contvary, the weather often
stirs up all sorts of trouble in the radio
world.  The trained meteorologist will not
place any blame on radio, but the vadio en-
gincer has a right to blame much on the
weather.

Recently, according to press dispatches,
{he residents of the Fnglish town of Mat-
lock framed a petition asking that radio ac-
tivities be suspended so that excessive local
rainfall might he checked. A farmer in a
Southern state sent an urgent telegram to
Washington, pleading for a cessation of all
radio broadeasting so that a drought then
existing could be broken. Others say that,
while radio has been developed and per-
fected, so have our varied weather phe-
nomena increased in violence.  Still other
pevsons blame radio for everything, such as
inereased illness, lawlessness, aceidents, and
even insanity.

LOOK UP THE RECORDS

The New York Times is gifted editorially
lo connnent on events which are of wmorve
than passing intcrest. In a conservative
statement the Times has this to say about
the charges of the captain of the Homeric,
and radio indictments in general:  “One
suspects that, if the weather reports for
the last generation were examined, it wonld
be found that, long before Marconi and his

P —
* ember, American Meteorological Seciety,
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Radio Does Not Change

The great towers of the naval radio
station NoA, at Arlingter, Va.,
opposite IVashingtou, carry the
aerial wires of many powerful
radio transmitters, Docs the encrgy
which they hurl indo the air have
any effect on the weather.

followers began to shake the cther, theve
were prolonged perinds of stormy weather
at sea”

Mark Twain once remarked that while
everybody talked about the weather, nobody
did anything about it. If we have an un-
usual change in the weather, it becomes the
sole topic of conversation, but nothing is
done about it. Modern science can as yet
do nothing to stay the actions of the
weather. But the weather furnishes a topic
about whiclt wany who are very ignorant
belicve they are very wise, and they im-
mediately divulge all sorts of pseudo-scien-

the Weather

A Popular Theory That Broadcasting Brings
Rain and Wind Is Disproved by a Reference
to the Records of the Past Fifty Years

By B. Francis Dashiell *

tific reasons; the greaiest sport at present
is to blame all ctimatic vicissitudes on radio!

Many believe that the seasons are chang-
ing; we often hear the expression: “I'he
winters are not what they used to be* It
is true that the weather hes undergone
changes during the habitable state of the
carth; but these changes have been so
gradual that many generations of people
coukd notice no diffevence, Without know-
ing the length of time which has elapsed
since the beginning of man’s reign on carth,
it is impossible to estimate the rate at which
the climates of the earth have changed. Cli-
matological recovds have not been kept sys-
tematically  througlont long perviods of
vears, and we have no direct way of know-
ing how the weather affected the lives of
primitive men; though Biblical history tells
us of weather ehanges which had important
bearings on the destinies of the human race,

Within the present era, however, there
ave records of “vears without smnmers,”
scasons of drought and famine, of floods
and disaster, of hurricanes and tidal waves,

Dr. Scarr, uJ’w:e frank comment on the folly of the

followeing page, is here obscr"mg the automatic machines which make a record in ink of cwry
minute’s weather at New York, vcar in and year out,

(Photo © Undercood & L'ndt'm-ood.),
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as well as all other weather variations. Most
of these, however, are the extremes of
weather which occur at infrequent and “ir-
regular intervals and are not changes in
the established normal climate of any lo-
cality.

WEATHER IN THE OLD DAYS

Long hefore radio was dreamed of, any
unusual weather created consternation and
excitement among the populace. This was
due to the greater ignorance prevailing, and
the fact that no records were to be had of
previous similar events. We find that the
River Thames, in England, in the 17th cen-
tury, froze over solidly, a rare and almost
unknown occurrence. In 1703 a great storm
raged over Europe, and in England it was
nmove destructive than any storm experi-
enced cither before or since. In 1545 a hail-
storm pelted people and animals to death
and stripped the trees of their foliage. Other
great haitstorms happened in 1829 and 1838
in Spain and India, and blocks of ice, weigh-
ing nearly five pounds, fell to earth, doing
great damage.

Two great hurricanes of modern times
occurred in 1889 and 1900; the former, the
mernorable Samoan hurricane, is said to
have averted a war when it destroved thir-
teen American, British and German war-
ships. The Galveston hurricane was in
1900. The 1926 Miami hurricane has been
exceeded many thmes previous by greater
hurricanes, and the Porto Rican hurricane
of Septemiber, 1928, has counterparts before
the days of radio.

The vear 1816 is popularly described as
“the vear without a summer”; a recurrence
of this sunnnerless vear was predictec for
1927, but it failed to materialize. It is not
known whether the sensational sponsor of
that prediction based all his calenlations on
radio or not. The vear of 1900 goes down
in history as having the most extended
heat wave known to our country. -

Our weather is extremelv versatile over
short periods. There is no doubt, however,
that, if regulav climatological records had
been kept for several thousand years, the
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Above, the high-veltage lead-tus of the hmnsmuszau lines at Muscle Shoals.
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01! these two pages is a study in contrasts. to make the reader appreeiate move fully iwhat
“seperporoct” 45, The gigantic iurbine penerators at Musele Sheals, pictured above, are part
of a 630,000-liorsepoicer (300.000. ktla':uaii) plat, more powerful than all vadio apparatus together.

The Weather Man Prefers His Fiction Straight

= 018 radio transmission effect weather conditions? Certainly not! 1 hure

been told that the combined power sent into the air by all the transmitiing
stations would not be sufficient to run an electric toy—much less affect weaiher
conditions. The fable that iadio affects weather conditions is merely part of the
sciantific fiction we read today. Entertaining, but nothing else.

“We are constantly being deluged by weird plans or devices for the prevention
of bad wealher, for bringing on rain, and for a thousand and one other purposes
concerning the elements. As theovies they are intevesting; but when advanced as
facts with offer of proof, they are ridieulous.

“Perhaps the best example ix that of the youny man who eame to my office to
inform me that a friend of his had invented a method of preventing rain. When 1
asked kim for some langille proof, he said: ‘Do you remember that past few days
when you forecast rain and it failed to do s6? I answered in the affirmative. ‘Well)

em—

S e e

said he,
it by means of his rain-preventer!”

‘your forecasts would have come about but for my friend—who prevented

—Dn. Jaaes Tl Scarn,
Principul Veteorologist,

United Stutes Weather Bureau.

average of the various weafher phenomena
of the present age would vary but little
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The power iwhich

these lines wnavoidably leak into the air is enormousiy greater than that of the highest-powered
radio stations; bt no one suggests that it affects the weather.

(Photos courtesy General Elecirvic Co.)
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from the normals established by the records
of the many centuries past. Regular rec-
ords have been kept during the past fifty
years of the existence of the U. S. Weather
Burean; a period quite short in comparison
with the recorded historv of man. How-
ever, a definite, normal weather year for
many places has heen computed from these
fifty vears’ records; so that any single year
may be accurately compared to determine
whether it is above or below the average.

Radio activities have existed for but a
few years; the lust six or seven registering
the greatest development. There have been
more severe weather events during the vears
before radio than have occurred since. The
accurately-kept daily recovds of the weather
in the United States for the past fifty show
no departures from normal in the past ten
or twenty which can be taken by the most
prejudiced person as indications that radio
is causing varintions in our seasons and
climate.

AMERICAN WEATIIER HiISTORY

Tor the purpose of fair comparison the
computed weather averages or normals for
Boston, Mass., Charleston, §. C, Chicago,
1., Denyer, Colo., Miami, Fla., Memphis,
Tenr., New Orleans, La.,, New York, N. Y,
Portland, Me., San Francisco, Calif,, Seattle,
Wash,, and Washington, D. C,, have heen
used. These places were selected because
they have a fairly regular geographical dis-
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tribution with generally different eclimates,
and are also centers of extensive radio ac-
tivities.

The lowest temperatures of record seem
quite remarkable, sinee very few have been
indicated during recent years.  The latest
record which was hroken was at Boston, in
1918, when a temperature of 14° helow zero
was registered.  Other record-breaking low
tempevatures arve as follows: Chicago, 23°
below zero in 1872; Denver, 29° helow zero
in 1875; New York, 13° helow zero in 1917
and San Franeisco, 29° in 1888. Al} the
other scleeted places experienced  record-
breaking low temperatures in 1899, when a
severe cold wave swept over the cast and
sonth.  With the coldest vears occurring as
far back as 1875, and low temperatures
mostly in 1899 and before, it is obvious that
radio cannot be chavged with causing un-
usnally cold weather.

L.et us apply the same yardstick to hot-
weather records. We find that the highest

temperature been more than 4 degrees be-
low the normal anmual mean. This is quite
remarkable, and surely indicates that de-
partures from normal are slight and that
temperature changes over 50 vears have
been negligible.

The annual rainfall reaches its greatest
amount at Miami, with 60 inches, and its
least at Denver, with 14 inches. Of course,
there are other places having greater and
less amounts, but they are not included in
this sclected list of cities. At times the
farmers suffer from dry vears, when the
rainfall is too little for growing crops.
Years having record-breaking scanty rain-
fulls occurred at Chieago in 1901; Miami in
1907; New Orleans in 1899; New York in
1916G; Portland in 1883; Scattle in 191%; and
Washington in 1894. Rainfall at other
places was nearly normnal, but was deficient
mostly before 1907. Wet years have not
been so excessive, and have not been con-
siddered,

The seene above is the control aud trauswitter voown of the experimeutal station 3NN, 1hippany,

New Jersey: the cquipment has just been transferred to VLIV, Ciuciunati,

This ““superpower”

station is heard half-wax round the tworld; its "“superpower” is ncarly seveuty horsepewver!?

temperatures of reeord oceurred as follows:
Boston,104° in 1911 Charleston, 104° in 1879
Chicago, 103° in 1901; Denver, 105° in 1878;
Memphis, 104° in 1901; Miami, 96° in 1907;
New Orleans, 102° in 1915; New York, 102°
in 1911; Portland, 103° in 1911: San Fran-
cisco, 101° in 1901; Seattle, 98° in 1903; and
Washington presents the most modern ree-
ord of all, with 106° in 1918, Thus, radio
has not been associated with any of the ex-
treme high temperatures of record.

LITTLE YEARLY VARIATION

If we take the average or “mean™ tem-
perature for ene year at a time, at any
place, and compare it to the “normal” tem-
perature (the average for many yvears) we
find that some years will be cither above or
below  the average.  We are concerned
mostly with those which might he termed
“coldest years,” when the mean tempevature
was lower than the established normal temn-
perature. We see that such years occurred
prior to 1917; at that time the mean low
temperature was only 1 degree below the
normal at Miami. At Chicago and Wash-
ington, record helow-normal temperatures
occurred as far back as 1875; at Memphis
in 1886; San Francisco in 1888: and at the
renaining places mostly in 1899, 1904 and
1916. In no case has the record annwal low
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Radio is exonerated, however, of being
the cause of droughts and ruinous erop
vears. And when farmers consider the rec-
ords as they are, and look back over the
time as they remember it before the davs
of radio, they will be glad of radio, for the
benefits it brings to them.

Now let us take up the length of the
growing season; that portion of the year
after the last “killing” frost in spring and
hefore the first one in the fall. This scu-
san ranges from 160 days at Denver to
practically the entire vear of 365 days at
Miami. Records for the shortest growing
scasons were made at Charleston in 1916,
and in 1875 at Denver and New York., In
the central agricultural belt, records for
short growing seasons were made more than
30 years ago—in 1895 at Chicago, and 1593
at Memphis.

New York City is a great center of radio
aetivity; more power is radiated into the
air within a hundred miles of New York
than at any other one place in the world.
The records for a “cold year” and a “short
summer” were established at New York
about 50 vears ago. ‘The highest tempera-
ture was recorded seventeen years ago, and
the lowest temperature eleven years ago.
‘The lowest rainfall was in the year 1916, or
twelve years ago. Other less important
weather records show no particular events
in recent years, and the established weather
normal has been followed very closely.

Near the most powerful radio stations
known, when great power (as radio goes) is
being radiatecl from the antenna system, no
changes in temperature, hwmidity, baro-
metric pressure, or air movements can be
delected with the most accurate instvn-
ments. Except for the usual results of elec-
tric induetion, there is no indication that
the radio station is radiating ahy cnergy.
So, why hlame radio for unusual weather
changes?

(For the same reason that people wlo
have “aural hellucinations”—that is, hear
imaginary voices—now blame radio. T«
reason is simply that the critics do not
know what they are tulking abont.—Inrron.)

i e e s g E T it
E i |
I
= o e R ]
| AT = e e —
i
i i i
1ai . ' H
i i il
U ! d
¥ ! 44
[t ! ;
*
- LW}
"-i 1 1\
Fl i I |
' / i
i3 ‘ : |
dth, |

An external vicw of the towers and sleuder aerial of 3XN; judge how feeble is the energy it

cans handle, compared zcith the great power plants.

At a fewe miles from these aerials, the energy

which con be detected is too small to be deseribed in “fly porcer.’’
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A Power-Amplifier Suited to
Public-Address Purposes

HE present wide popularity of the

dynamie speakers which require field-
coil excitation with 110-volt direct, current,
and the recent innovation of adding power
amplifiers to phonographs, have led to the
design of a neat, compact amplifier, which
may be purchased either completely as-
sembled or in kit form. Its components
are being marketed by the designers and
manufacturers, who have been active in the
quality-amplification field for some time
past.

This amplifier is particularly adapted for
use with a phonograph and an ordinary
magnetic pick-up; used in this manner, it
has been found to give excellent reproduc-
tion of electrically-ent records, with suffi-
cient volume to fill a small theater at or-
chestra volume.

Supplied with current from the louse
wiring at any voltage between 105 and 120
alternating at 50 to 60 cycles, the amplifier
compact delivers the necessary rectified cur-
rent to the dynamic speaker's field coil, and
supplics all necessary “A” “B” and “C”
power to its own two amplifying tubes.
With its input side. connected either to the
detector tule of a radio set or to a mag-
netic phonograph pick-up, and its output
side across a good dynamic speaker, the
result is undistorted reproduction with a
volume running, under control, to the full
capacity (approximately 5,000 milliwatts)
of the 250-type tube.

The audio-frequency transformers used
in this amplifier are of the “Clough” type,
rated by the manufacturer as having prac-
tically a straight-line characteristic from
about 50 cycles to the upper limit of the
audible frequency range. The design of
each transformer comprises an auto-trans-
former, a resistor and a blocking condenser,
all mounted in one case and connected in
circuit. External connections
are made just as to any trans-
former of the conventional

primary-sccondary type.
The direct plate current
of the preceding tube

All apparatus described in this department has been tested in the Rabro NeEws Yot J 14 1R S5
Laboratories and found of high gquality in design and construction. ;

hots Nev nRodior

Standard parts are used in the construc-
tion of the amplifier, which is built into
a crackle-finish steel case 3-3/8-inches wide,
514 inches high, and 17 inches long. All
connections are made to a small panel at
one end of the case, and the three tubes
project through the top of the case to facili-
tate their heat radiation. The latter are
a 281-type rectifier tube, a 226-type ampli-
fier tube in the first stage, and a 250-type
amplifier tube in the last stage. The am-
plifier will operate one speaker with a
90-to-120-volt field, while a second
(of the 110-volt A.C. type) can
be added if desired.

During the early days of the

The extersal appearance of the new

power amplifier shows {its compaciness;

its super-power tube makes it capable
of serving a large hall.

broadcast era, the criterion of a
receiver’s quality was the greatest
distance at which one could stand
from the loud speaker and still
hear its reproduction. Circuits,
tubes and speakers were designed
and marketed on the ability to have their
particular blasts heard above the roar of
the others, which were blasting away with
the same purpose in view. Naturally, under
those conditions, quality was a secondary
consideration.

Proper appreciation of fidelity in repro-
duction was born with the development of
the power tube, the production of wide-
range audio-frequency transformers (a rar-
ity in the early broadcast days), and the
concentration on the problems of tone qual-
ity by the loud-speaker engineers. The
first power tube to be marketed aroused
no great comment, aside from that gener-
ally accompanying a new article of com-
merce; but the real niche it occupies in
radio’s Hall of Fame is that of the progen-
itor of “B” power units. So long as two
blocks of “B” batteries
were sufficient to oper-
ate the- average set,
there had been no
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great demand for a substitute; however,
upon the arrival of the power tube, with its
higher voltage requirements and its heavier
drain from the batteries, the development of
power units was rushed to keep up with the
industry’s tube developments.

The first power unit was a “hummy” af-
fair; it generally employed as the rectifter
a 201A-type tube which aided in supplying
a problematical voltage of 90 or thereabouts.

Condenser manufacturers answered the call
with the only products they had on hand—
by-pass concensers! This was before they
had a chance to study properly the effects
of high-voltage surges on condensers when
employed as filters in power units. The
results are well known te a good many read-
ers—condensers popped with gusto and so-
ciability, producing a subsequent discour-
aging effect on the morale of the con-
structors.

Time ironed out the engineering diffi-
culties and, by the time the third power
tube (the 171) was developed, its require-
ment of 180 volts was met by the manu-
facturers with designs in a state of elec-
trical and mechanical perfection which
spoke well for the further development of
power amplifving units. When the next
power amplifier tube developed (the 210)
required a plate potential of 400 volts, the
question was raised again as to the ability
of the available apparatus to withstand the
brute force of that voltage and its surges.
It did so and, for that matter, still is giv-
ing service.

The development of the amplifier de-

scribed in this section was the continuation

of the above-mentioned pioneering. As can
be seen in its circuit diagram (next page)
it comprises two stages of audio-frequeney
amplification; the second of which includes
a 250-tvpe tule. The plate voltages for

passes through the resistor alone, while the
A.C. signal impulses flow through only the
condenser an-d t.hc lower or primary portion et cnRE W
of tie amplifying auto-transformer (T1). s meral cabiner removed.
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The schematic diagram of the 250-txpe potweer amplificr described on the previous page shows that
it is selfscontained; in addition to suppiving direct current for an clectrodynamic srcakc_r, the
field winding of which serves as part of the filter system. It will operate from a phonograph pick-up,

these tubes are supplied by a step-up power
transformer; the filaments of the three
tubes (230, 226, 281) in this unit arc heated
by three suitable windings on the power
transformer. A novel feature of the filter
system cmployed in this unit is that the
field winding of the dynamic speaker is used
as the choke coil. A variable potentiom-
cter across the filament of the first ampli-
fier tube (226-type) is used to control the
hum.

Muanufacturer: Silver-Marshall, Ine, Chi-
cago, 1.

A Short-Wave Converter for
the Parlor Receiver

'\Vl'l‘]l the present interest in short-
waves and the conunercial demand for
a short-wave unit adapter that can be con-
nected to the amplifier of the average broad-
cast receiver with little or no change in
wiring, there have appeared on the market
a number of such items well suited for the
purpose in view.

Among these is the adapter illustrated
herewith. It employs the conventional re-
generative circuit with a semi-aperiodic pri-
mary, and a fixed tickler which is capaci-
tively tuned, as indicated in the circuit dia-
gram, by the midget condenser, C2. This
method of controlling regeneration is prae-
tically trouble-proof and the one generally
emploved by the majority of short-wave
experimenters.

1t can be used with any broadeast re-
ceiver using a UX socket in the first radio-
frequeney or detector stage. Three plug-in
coils are supplied with ecach adapter; eoil
No. I has & wavelength range between 17 to
28 meters. Coil No.o 2 covers from 27 to 48
meters, and coil No. 3 is from 47 to &4
meters.  ‘Thus, it can he seen, with the set

,_
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The circuit of the adapter, above, is that of

o standard shortwwave sct, from wchich it dif-

fers only in using an external amplificr—thai
of the receiver with which it is used.

the adapter has a complete coverage of the
chamnels ranging froin 17 to 84 meters.
Should the wavelength range of the re-
ceiver be found insuflicient, additional coils
may be wound on a standard UX tube hase,
providing care is exercised in the proper
wiring of conncctions to the prongs.
Installation on the average run of tuned-
radio-frequency receivers, whether battery
or A.C. operated, is a simple matter; first

The adapter is compactly cased in a small
box, swhiclh may be laid on a table or on the

Lxtra coils A At into the
to change over three wavebands.

reeeiver cabiuet.
socker L2,

adjust the receiver to a high wavelength,
with all dials tuned in and all controls set,
Jjust as though a distant station was being
tuned in; use any wavelength between 450
and 500 meters where no local station is re-
ceived. Remove the first R.F. tube and in-
sert the cable plug of adapter in its socket,
and then place the tube in the adapter
socket.  The acrial lead mmst be removed
from the receiver and connected to the “an-
tenna” binding-post on the adapter, which
is then ready for tuning. The adapter then
operates as a frequeney-changer, and the
R.¥. unit as an intevmediate amplifier.
When adapting a regencrative receiver,
insert the adapter's plug into the detector
socket and the tube into the adapter’s
socket, making sure to provide the plate of
the detector with 2214 or 45 volts “B” sup-
ply. No adjustments need be made here as

www americanradiohistorv.com
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to tuning the receiver—merely place the
aerial lead on the adapter’s binding-post. 1t
is necessary in this case to tune the adapter
lke a short-wave set for “zero-beat” recep-
tion. See page 353 of our December issie.

As can he seen from the illustrations, sim-
plicity warks the construction of this
adapter. All parts are mounted on a black
hakelite panel, which is sct into the top of a
cabinet measuring only 7x514 inches on
the base and 234 inches high, Vernier con-
trol is provided for the tuning condenser,
while the regeneration condenser is con-
trolled by a knob, no fine control of oscil-
lation hweing neeessary.

In following the cirenit lettering, 1.1 is
the antenna winding placed permanently
about the base of the coil form; L3 is a
vadio-frequeney choke coil of standard in-
ductive value: R1 is a T-megohm grid leak;
C3 a .00025-mf. grid condenser, and 1> the
adapter plug which is inserted into the R.F.
or detector socket of the broadeast recciver.

The type of coil used can be seen from
the external illustration of the adapter:
Nos. 1 and 3 being indicated by A; No. 2 is
shown in its socket, in the position of use.

Manufacturer: A-C  Dayton Company,
Dayton, Ohio.

New A. C. Tubes of High-Mu
Type for R. F.or A. F.

EW “high-mu™ tubes which differ from

others previously available, in that the
filaments are heated by alternating cnrrent,
like the 226-type, are now available for in-
corporation in electric sets, either as R.F.
or A.F. amplifiers, particularly for use with
impedance or vesistance coupling. Inasmuch
as these tubes have a rating of 1.05 am-
peres at 1.5 volts, the filament wiring of a
set designed for direct-current tubes may
not have snfficient carrying capacity for the
relatively heavy enrvent and it is frequently
necessary to rewire this portion of the set.
Over line-voltage variations to an extent
which may be expected reasonably, no ap-
preciable change occurred in the character-
istics of the tube. The rccommended fila-
ment voltage for this tube is 1.35 volts and,

All parts of the adapter are monuted on the

paucl, a back view of which is shown abore.

It will be secn howe simple is the coustruction;
the two condenscrs are the ouly controls,
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if the tube is burned at a higher voltage
than this, some increase in signal strength
will result; but the useful life will be short-
ened. Wherever it is used, a center-tap re-
sistor or the potentiometer method is neces-
sary to bring the grid return to electrical
center. As much as 8% unbalance will re-
sult in a noticeable ripple voltage. The tube
should not be used without applying a grid
bias, the proper value of which may be de-
termined from an accompanying curve.

Manufacturer: CeCo Manufacturing Co.,
Inc., Providence, R. I.

Short-Wave Kit Contains Parts
for Screen-Grid Tuning Unit

RADIO fans who desire to assemble
short-wave receivers with a minimum
of effort and bother will find a very satis-
factory answer to their requirements in a
kit of parts recently placed on the market
by a New England manufacturer; it con-
tains the components neccssary for an ex-
cellent two-tube tuncr, to which may be
added an external audio-frequency amplifier
of any of the standard types. 'The first
tube, of the 222 (screen-grid) variety, acts
as a radio-frequency amplifier, and the
second, a standard 201A, as a regenerative
detector.

The kit contains the following parts: a
7 x 12-inch front panel, drilled for a ver-
nier dial, a filament switch and a variable
resistor; a 9 x 1l-inch base panel, drilled
for binding posts and by-pass condensers,
fitted with receptacles for tubes and a
plug-in coil, and clips for filament ballast
resistors, grid lecads and R.I%. choke coils;
a tuning condenser of .00014-mf. capacity,
with an illuminated vernicr dial; four plug-
in coils to cover the short-wave bands from
15 to 150 meters; and two R.F. choke coils.
To complete the tuner, the constructor
must have also two filament-ballast resis-
tors, a grid leak, eight binding posts, five
small fixed condensers, a filament switch,
a universal-range variable resistor (0-to
100,000 ohms) and, of course, the 222 and
201A tubes.

The front panel holds only the tuning
condenser C1 (or rather the vernier dial
to which the condenscr is mounted) the
filament switch SW, and the regeneration-
control resistor R4. The base panel is
fastened to the upright one by means of
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A feature of this short-wave set is the use of the special inductor L1 in the aperiodic R.F. stage,

which is made advantageous by the use of the high-amplification screen-grid tube V1.

The by-

passed resistor R4 is the regeneration control, the tickler coil being fixed.

two small brackets and, also, the frame of
the tuning condenser.

One by-pass condenser, C4, connected

across the variable resistor R4, is mounted
on the under side of the base panel, and
is not visible in the photographs reproduced
here.

The binding posts are mounted along

The short panel, with handsome slluminated
vernier dial, and the two controls required by
every regenerative circuit.

the back edge of the base panel. 'The two
other by-pass condensers C5 and C6 are
behind the screen-grid tube V1, and one
R.F. choke coil, L3, is behind the detector
tube V2. The receptacle for the plug-in
coils is directly behind the variable con-
denser; in the accompanying back view of
a completely - assem-
bled tuner, one of the
coils, L2, is shown in
its receptacle.

A special R.F. choke
coil, L1, which re-
sembles in appearance
a grid leak, is mount-
ed in a pair of cups
at one side of the
sereen-grid tube. Par-
ticular attention is
drawn to this choke,
because it seems likely

With practically no ex-
posed wiring, the set
built from this short-wave
kit is especially neat in
finish. The plug-in coil
L2, clear of other parts,
is easy to grasp and re-
move or snsert when
desired.
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to be confused with a grid leak or a fila-
ment resistor.

The parts on the base panel are laid out
in such a manner that most of the con-
nections in the set are only an inch or
two long; the longest wires are in the
filament circuit, where length is not so
detrimental a factor. All the wires, cxcept
the short one running to the cap of the
screen-grid tube, are on the under side of
this panel, and do not show.

The wiring diagram of the tuner is shown
on this page. It will be seen that the
grid circuit of the screen-grid tube V1 is
not tuned; the aerial and ground being
coupled to it directly by the antenna im-
pedance unit (R.F. choke) L1. The screen-
grid tube is coupled to the detector tube,
V2, by one of the plug-in coils; each of
which contains three windings: primary,
secondary and tickler. A complete coil is
shown within the dotted rectangle marked
L2, The plate of the screen-grid tube is
fed 135 volts through the primary, and the
screen-grid electrode is fed 45 volts,
directly. These two “B” leads are by-
passed by the 0.5-mf. condensers C6 and C5,
respectively.

The detector circuit is one of the usual
regenerative type. 'The tickler is fixed
(being one of the three windings on the
plug-in coils), and regeneration is con-
trolled by the variable resistor R4, in the
plate circuit. The tickler is in shunt with
the plate circuit, the condenser C3 (.006-
mf.) being inserted to prevent the “B”
battery from short-circuiting through the
tickler to the filament. The R.F. choke 1.3
keeps the R.F. component of the plate cur-
rent out of the “B” leads, and makes it
stay in the tickler circuit.

The complete tuner shown in the accom-
panying photographs was assembled in the
Rapio News Laboratories from a founda-
tion kit supplied by the manufacturer. 1t
worked very well, its operation being parti-
cularly pleasing in that there were no
“dead spots” in the tuning. Although the
screen-grid tube is not shielded and its
grid circuit is untuned, it furnished a
definite amplification on all frequencies
with the range of the plug-in coils.

A neat mietal cabinet for this receiver is
available.

Manufacturer: The XNational Company,
Malden, Mass.
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The diagran of the screen.grid inutermediate amplifier and fundamental connections; caeh stage, of

conrse, is fully shielded,

The amplification obtained is cuormons, being sufficient to bring up the
faintest signal that can appcar abore the noise level.

The high tutermediate frequency, 450 kc.,

is such as to give a onc-spot cffcct over thesdial zehen tuning in stations on the broadcast band.

An Intermediate Amplifier of
Distinctive Character
A SCREEN-GRID intermediate radio-
frequeney amplifier for superhetero-
dyne operation has been marketed for the
hienefit of the constructor who wishes to de-
sign and assemble his own superheterodyne
recciver. ‘The components which make up
the amplifier are assembled on a metal
chassis and have individual copper shields
for cach stage of amplification, as well as
for the second detector, which is included
in the assembly. The intermediate ampli-
ficrs operate on a frequency of 450 kilo-
cyeles and are stated to give a measured
gain of 65 per stage under actual operating
conditions. The complete unit is arranged
for sub-panel wiring, and is obtainable com-
pletely wired and assembled; its over-all size
is 1134 x 514 x G, inches. Three 222-tvpe
sereen-grid tubes and one 112A-type are re-
quired for the opcration of the unit.

As shown in the diagram, the cirenit is
that of the conventional intermediate ampli-
fier except that, instead of the usual three-
elenent tubes, screen-grid tubes are used.
The substitution of these for the 201A-type
makes for a noticeable increase in amplifica-
tion per stage; providing the proper pre-
cantions are taken to come up to the en-
gineered specifications of the tube mannfac-
turer.

in each of the first three shields (the
three intermediate stages), are found a
special intermediate-frequency transformer
(). a mwiniature condenser block contain-
ing three by-pass condenscrs, and a tube
socket of the standard UX-type. Mounted
upon each transformer is a small variable
condenser of the serew-adjustment type
(C1), hy means of which the transformer
is tuned to resonance. Ixtending from the
first three intermediate transformers are
shown three caps (indicated as S) which
slip over the metal eaps of their respective
tubes; this tube cap, the distinctive feature
of the sereen-grid tube, is the external con-
necling post for the control-grid of the
tube. The tuned air-core transformers T
have dno-lateral primary and secondary
windings of No. 32 §,S.C. wire, each on the
usual wooden slotted-bobbin forn.  The ar-
rangement gives very short leads.

The fourth and last shicld houses the sec-
ond detector circuit and, like the others,
contains a triple condenser block and an
intermediate-frequency transformer with its
conipensating condenser. However, since
this tube functions as a detector, a grid-

condenser (€2) and a grid-leak (R) are in-
cluded in the circuit. No screen-grid cap is
found in this shield, as the tube used here
is & 112 (V2) of the regular UX type.
Additional components for the assembly
of a complete receiver include a suitable
center-tapped loop tuned by a .0005-mf.
variable condenser, which is connected
aecross the terminals of the loop; a 201A-

The
fails, howcver, to give the siriking appearance
of the burnished-copper individual-stage cans.

tilustration of 1the assembled amplificr

type tube, scerving as a first detector, to
which the loop is connected directly; and a
25,000-ohm  potentiometer. An oscillator
coil, which is required to make up the dis-
tinctive circuit of every superheterodyne,
may be obtained from the same manufac-
turers., It consists of three windings on a
14-inch diameter tube; No. 30 enameled
wire is used for the three windings—32
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turns for the grid coil, 30 turns for the plate
coil and a four-turn pick-up coil is wound
between the two with a 34-inch space on
each side of the center coil to separate the
three. A .00025-mf. variable condenser
connected across the grid dnd plate coils is
used to control the oscillator which, like the
detector, employs a 201A-type tube.

In connecting the oscillator coupler, the
outside terminals of the coil should be con-
nected to the plate and grid terminals of
the oscillator socket, or the oscillator con-
denser itself; and the inside terminals of the
respective coils connected to the filament
and “B+” supply. One end of the pick-up
coil connects to the center-tap of the loop
untenna, and the other to the “A—" battery
line,

The output terminal strip shown in the
civenit diagram includes an umnarked post,
which is connected to an unused 1-mf. sec-
lion of one of the hy-pass condensers. The
other side of this section is conneeted to the
negative battery line within the amplifier,
and the constructor may use this capacity
for whatever purpose he desires. The other
two posts on this strip are connected to the
primary of the first audio-frequency trans-
former, if a coupling of this type is added
to the assembly; the “Out” post goes to
the “P” post of the transformer, and the
“B” post of the latter is connected to the
“B 135” post on the terminal strip and the
corresponding voltage supphy:

Manufacturer: High Frequency Labora-
tories, Chicago, Til.

New OQutlet-Control Designed
For Built-In Radio Wiring

NEW item, though not radically new

in design, is a picce of apparatus de-
signed for the use of those who may wish
to wire a Duilding for a number of loud
speakers and desire an individual volume
control with each speaker. It is especially
convenient for apartments, hospitals and
hotels where multiple outlets with separate
controls are required. The plate measures
514 x 234 inches and is finished in statuary
bronze with an artistic seroll effect. The
volume control is obtained by a standard
midget variable resistor, of a type which
has been marketed by the manufacturer for
some time past, and is well known for its
durability and electrical efficiency.  The

(Conlinued on puge GGL)

[
e e g ——

r
=
-
e
LA |- T

A view of the amplifier on its base, with the shield cans removed; the by-pass blocks are behind

the tube sockets.
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The tuncd transformers T are belind their bakelite covers; the screen-grid
clip leads S, like all other councctions, are wvery divect.

Condensers C1 are adjustable.
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The Latest Developments in the Field

HF television plans of numerous sta-
tions have been seriously disrupted
by the recent order of the Federal
Radio Commission calling for an en-
tire rearrangement of the broadeasting situ-
ation in the United States. Practically none
of the broadecasters escaped some change in
wavelength, power or hours of operation;
and, as a result, the managers of those sta-
tions still “on the air” are very much “up
in the air® regarding their general pro-
grams. At the time this article was writ-
ten, the order had not yvet gone into effect,
and very few stations knew just what they
would be doing after it did go into effect.
This state of temporary uncertainty has
naturally had a reaction upon designers and
manufacturers of television apparatus. It
has made some manufacturers delay their
plans for the production of television re-
ceivers and accessories for home use; but it
has by no means halted the progress of the
art.
THE FIRST TELEVISION CONFERENCE

That television is actually emerging from
the laboratory stage and developing into a
conunercial proposition is made evident by
the recent action of the Radio Manufac-
turers Association in forming a Television
Standardization Committee; the announced
purpose of which is to suggest standards of
television equipment and definitions of tele-
vision termns, in order to rclieve some of the
confusion now surrounding the art.

The committee, of which Mr. D. E. Re-
plogle is chairman, met for the first time
in Chicago on October 9, 1928, during the
week of the Chicago radio show, and did
some commendable work. The limitation of

What you would face if you were being televised.

The polished reflectors catch the rays of light

reflected from your head, and concenirate them
on the photeclectric cells.

By Robert Hertzberg

its activities was acknowledged by those
present, but it was the unaniinous opinion
that a great deal of immediate good would
be done for both the industry and the public
if even temporary standards were drawn
up and adopted. Mr. C. Francis Jenkins,
of Washington, D. C., the noted inventor,
described the exactly parallel efforts of mo-
tion-picture pioneers during the early days
of the “movies,” and stated that the motion-
picture business had benefited greatly by
eventually adopting the suggestions of a
committee of cinema experts similar to the
television committee of the R. M. A,

N November 2, 1928, the Federal

Radio Commission issued an order
restricting the hours of still-picture
and television broadcasting, at least
until January 1, 1929, when the com~
mission will again taeke under con-
sideration the walue of this service
to the advancement of radio.

Picture and television broadcasting
is permitted on [requencies above
1,500 kilocycles (below 200 meters)
only by special authorization of the
commission, which will determine the
exact frequencies to be used. In ad-
dition, such broadcasting will be al-
lowed to a limited extent on the 200-
550-meter broadcast band. For the
latter range, the commission orders:
(1) that the band of frequencies oc-
cupied by any such transmission shall
be not wider than ten kilocycles; and
(2) that such picture and television
broadcasting be limited to periods of
not more than one hour per day, and
forbidden between 6 and 11 p. m.

“STANDARDIZING” TELEVISION

The first problem taken up was the direc-
tion of scanning. The fact was brought out
that there is no difference in actual efficacy
between the top-to-bottom and bottom-to-
top methods; although most of the present
television systems use the former. It was
suggested that the scanning be done just as
one reads a book; so, accordingly, the com-
mittee agreed on the following:

“Scanxiyze: It is recommended that
scannipg at the receiving end be from top
to bottom and from left to right, as the
observer would see it.” This was amended
later to read: “Scaxwixe: It is recom-
mended that scanning at the receiving end
be from left to right and from top to bot-
tom in uninferrupted sequence.”

The next natter was that of the number
of lines per “frame”; the word “frame” first
being defined as the scanned area. It ap-
peared that few experimenters are using the
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In general comstruction, the television trans-
mitter using the light reflectors greatly rve-
sembles the machine in daily use at WRNY.

Above: Mr. E. Manuel showing howw the sub-
ject poses before the bank of photoelectric cells.

same number of holes in their scanning
mechanismns, the actual figures ranging from
24 to 60. It was thought that a 48-hole disc
is more flexible than the others, so the com-
mittee decided on the following:

“L.INES PER FRAME: It is recommended that
the number of lines per frame in a television
system be 48.”

The matter of disc speed, or rather the
number of frames per second, was made
the subject of considerable discussion. It
was agreed that it would be better to adapt
existing motors to the needs of television,
rather than to force motor manufacturérs
to produce special machines. Mr. Jenkins
stated that ordinary synchronous motors are
highly satisfactory for the purpose, and can
be adapted readily to television scanning
mechanisms with the aid of inexpensive
gears. A standard 1,800-r.p.m. synchronous
motor, for instance, working through 1:2
reduction gears, will turn a scanning mech-
anism at 900 r.p.m., producing 15 frames
per second. Mr. Jenkins voiced the opin-
ion that, inasmuch as the standard motion-
picture projection rate is 16 per second,
a rate of 15 frames per second would be
entirely acceptable; the slight difference not
being at all serious from the standpoint of
the moving image. Since the 15 frame-per-
second rate is so convcniently obtained with
widely available synchronous motors, this
number was accepted. The formal state-
ment reads:

“FRAMES PER SECOND: It is recommended
that 15 frames per second be adopted as
the standard rate.”
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transmitters,

newspaper for last-minute changes.

WRNY, Coytesville, N, J.:

spiral, 48-hole disc, 900 r.pm.

r.p.an.; Sanabria systenm.
WMAQ, Chicago, IL: 447.5
900 r.p.m.; Sanabria systen

tion abont their apparatus.

Television Broadcasting Schedules

JIE stations listed below are known definitely by Ranto NEws to have television
Beeanse of the temporary confusion into which the American
broadecast stations have been thrown by the new wavelength-allocation order, com-
plete hour-hy-hour schedules cannot be printed in this issue.

297 meters; single-spiral, 48-hole dise, 450 r.p.am.
W2XAL, sae loeation and schedule ass WRNY: 30.91 meters,
WCFIL, Chicago, TIL: 309 meters; single-spiral, 48-hole dise, 900 r.p.n.
W3XK, Washington, D. C.: 46.72 ineters; Jenkins “radio movies”; can he
pieked up with single-spiral, 48-hole disc, 900 r.p.mn. From 800 to 9.00 P,
E. 8. T, on Monday, Wednesday and Friday nights,
WIXAY, Lexington, Mass.: 61.5 meters; television and “radio movies™; single-

WGY, Schenectady, N. Y.: 380 meters; sin;:le-spiral, 24-hole disc, 1,200 r.p.ne
Also W2XAF, 31.40 meters, and W2XAD, 21.96 meters, associated with WGY.
WIBO, Chieago, Ill.: 526 meters; threc-spiral disc, 15 holes per spiral, 900

meters; three-spiral dise, 15 holes per spiral,
A number of other stations in various parts of the country are supposed to have

television transmitters in operation; but are not listed above because they have not
answered, or even acknowledged, telegraphed requests from Ranio News for informa-

Consult your local

WIIAT IS TELEVISION ?

The next matter brought up was that of
the definition of television terms. A dozen
different definitions of the word “television”
itself were offered, but all were too long
or unwieldy. They were finally condensed
into three words: vision by radio; this defi-
nilion being adopted tentatively by the
commiittee.

Mr. Replogle voiced the opinion that it
would be desirable to classify the different
existing systems of television transmission,
in order to clarify television articles and aid
engineers in their considerations of amplifi-
ers and other cquipment.  After much dis-
cussion the following recommended defini-
tions were agreed upon;

“Direer #LOOD LIGUTING: A system wherein
the object is flooded with light which passes
through it into the transmitter pick-up.”
(This covers certain “radio-movie” trans-
mitters.)

“Ixpmeer rroon  wnmiNe: A syxtem
wherein the object is flooded with light
which is reflected into the transmitter
pick-up.”  ('This takes in sone of the Baird
mchines, ancd the one described by Theo-
dore H. Nakken on page 20 of Ramo News
for July, 1928.)

“DIRECT SPOT LIGIITING: f system wherein
« spot of light passes through the object
tuto the transmitter pick-up.” (Included in
this category is the Jenkins “radio-movie”
outfit deseribed in Ramo Nuws for August,
1928,)

“INpiecr  sror nweuriNe: o system
wherein the object is scanned by « spot of
light which is refleceted into the transmilter
pick-up.” (This takes in thc commonest
type of television machine, such as those
used by WGY, WRNY, WIBO, WMAQ
and others.)

The last matter disenssed by the conmnit-
tee was the choice of a suitable name for
the sourec of illumination in a television
receiver. Television Jamp was finally chosen
as the simplest and most suitable term.

Ranto News, as the most widely read
radivc magazine in the world, is glad to
adopt for its own nse the terms and defini-
tions listed herein, and wishes to congratu-
lIate the Television Standardization Commit-
tee on its initial efforts.

A NEW DISC SYSTEM

Shortly before this number of Ramo
News went to press we received a statement
from the Kodel Flectric and Manufacturing
Company of Cincinnati, Ohio, announcing
the devclopiuent of a “new and entirely
diffcrent method of television which has
been perfeeted to the point whereby it is
now up to the manufacturers of photoelee-
tric eclls to build a new cell of sufficient
sensitivity to answer the requirements of
this new prineiple of television.” The ap-
paratus is still in the experimental stage
and no illustrations of it can be published
in this number. However, we expcet to
show some as soon as they are made avail-
able.  To quote the stateruent further:

“This new principle overeomes the disad-
vantages of {he scanning dise, in that it is
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unlimited so far as size is concerned and
would permit the broadeasting by television
of pictures which could be reproduced on a
screen the size of a standard motion-picture
screen in any theatre; or on the other ex-
treme, as small as desired in any home; and
permits the reproduction of the finest of
details, action and proper perspeetive of
any object.

“The new invention uses five or any olher
uneven mmuber of  photoelectric  cells,
mounted upon the periphery of a heavy
cast-alwmminum dise.  This dise differs from
the nsual scanning disc previously employed
in that it revolves both on its axis and
longitudinally therewitl; giving the effect,
when in motion, of a revolving globe. (n
the outside edge of this dise, which may he
of any size, depending on the dimensions of
the television pictures to be transmitted, are
mounted snper-sensitive photoclectric cells
or glow Jamps which revolve with it.

“A commutator is arranged to connect
only that cell passing through the ‘spherc of
vision’ in the transmitting or reeeiving cir-
cuit.  This sphere of vision is a portion of
the revolving outer globe-surface,’ upon
which the image to be transmitted is focused
by means of a high-speed photographic len«
or reproduced by the receptor through vari-
ations in light intensity of the glow-lanips
as they pass through this sphere of vision.

“The ratio of the revolutions of the re-
volving dise around its center and the revo-
lutions of the revolving fork or axle carry-
ing the same (whieli revolves at right angles
thereta) is uneven; so that cach successive
tube as it enters and moves across the
sphere of vision does not travel in a straight
line, but develaps several spirals due to the
combination of movements. Since cach suc-
cessive tube enters this sphere of vision
slightly out of place from the preceding one.
this causes a complete overlapping of the
various spirals produced by the cells in their
travels; and due to the combined specd of
the disc movements and number of cells em-
ployed, an enormous number of clesely in-

(Continned on page GGG)

The new television transmitter coustructed by Jehn Geloso (right, scated) is extremely compact,

but as efficient as many larger machines.

Mr. I. Goldberg, president of the Pilot Electric Affa Co.,
is standing in front of the arc light, resting his hand behind the seauning disc,

The amplifier

is built into the wertical panel,

wWWW americanradiohistorv. com
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High Frequencies for Color Television

Mechanism Required to Produce Images in True Colors
Will Present Few Difficulties, But Great Width of Fre-
quency Bands Will Create Some Problems of Transmission

OME day television will not be lim-

ited to the dull monotony of mere

black and white, but will be accom-

plished in all the colors of the rain-
bow. A short time later, some manufac-
turer will place upon the market apparatus
for transmitting images in their natural
colors, and the reproduction will be so life-
like and realistic that everyone will admit
that radio, so long in its infancy, has grown
to full stature, to take its place beside in-
terpretative dancing, china-painting, bridge,
the movies, and other full-fledged arts and
sciences.

This possibility is not as remote as it
nay seem at first glance. Color television
mects obstacles not greatly different from
nor more difficult than those which now pre-
vent the extensive application of television.
Ordinary television outfits can be adapted
to color vision simply by the addition of
some mechanism which will analyze each
clementary area of the picture as to its
color and tone intensity; so that at the re-
cciving end the proper color will be selected
and thrown upon the screen in the necessary
intensity.

A SIMULTANEOUS METIIOD

Itow could this be accomplished? A
method is suggested by the fact that various
materials showing photoelectric properties
respond most strongly each to a certain
calor or frequency of light. For cach ma-
terinl there is a definite frequency of light
at which photoelectric activity commences,
and this activity reaches a peak at a critical
frequency. If this selective effect can be
intensified and regulated, by means of color
filters or otherwise, three photoelectric cells,
cach sensitive to one of the primary colors,
wight be connected to three separate tele-
vision transmitters. If, then, three receiv-
ing outfits werc arranged to throw their
light upon the same scrcen, the combined
fmages, each representing the amount of a
primary color in the original scene, would
he superimposed to reproduce the image in
its natural colors. At each moment, the
light falling upon an elementary area of the
sereen would be the resultant of whatever
red, vellow, and blue light was being pro-
jected from the three receiving sets; and
the quantity of each color of light would be
that dictated by that particular receiving
connection or channel.

Such a method is, of course, so compli-
cated, and would require such an accuracy
of synchironization, as to be entirely out of
the question. Just as the flrst suggested
television system (requiring as many sepa-
rate photoelectric cells and connecting cir-
cuits as clementary areas of the screen) was
too complicated; so this color systemn would
allow too many possibilitics of error in syn-
chronization and in getting the right pro-
portions of color to be practical. Now the
great advance, by which the objections to
the early method were escaped from, was

By C. Sterling Gleason

My. Gleason is well known to our readers as
a contriver of humorous stories, each of which,
however, is based on a phenomenon of radia-
tion. This article is a serious consideration
of the scientific side of color television,

the usc of the “scanning disc,” by means of
which all the unit areas of the screen are
covered in rotation instead of being pre-
sented independently and simultaneously;
thus enabling a single photoelectric cell and
transmission channel to handle all the vision
impulses. It is made possible by the tendency
of the eye to “hold over” after being stimu-
lated. So long as the entire image is pre-
sented, serially or as g unit, at least fif-
teen times per second, the eye will fuse the
individual impulses into a complete picture.

SUCCESSIVE COLORED IMAGES

Here is a key to color television, If the
eve will blend fifteen short flashes a second
into a continuous picture, it will surely fuse
colored fragments as well. Suppose, then,
that the transmitter is equipped with a de-
vice causing it to respond first to the reds
in the image, then to the yellows, then to
the blues. The receiver synchronously re-
produces the image according to the rela-
tive strength of the impulses it receives;
presenting it first in red, then in yellow,
then in blue. The whole cycle repeats it-
self often enough to allow the eye to blend
the impressions into a smooth picture. Since
red and yellow make purple, yellow and
blue make green, and red, yellow and blue
make grey or a neutral color, the combina-
tion of the primary colors in varying pro-
portions will cause the image to be repro-
duced in its natural colors.

But how can the transmitter analyze the
colors of the object? We may image a
scene being “televised” in colors by an op-
erator sitting, microphone in hand, beside
an ordinary television outfit, and describing
each dot or unit area of the picture as it
came opposite the aperture. “Red, red,
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green, blue, yellow, orange, violet, brown—"
he names the colors and, as he calls each, an
operator holds before the television lamp by
which the received picture is built up, a
transparent screen or slide of that color, so
that the light, whose intensity is automati-
cally regulated by the televisor itself, is
given the proper color. Such a scheme
would work very well—if it were fast
enough. But in television, the whole image,
consisting of many thousand unit areas,
must be scanned several times each sccond.
This means that hundreds of thousands of
dots must be analyzed, transmnitted, and re-
produced every second—a rapidity far be-
yond human possibilities.

Before considering the method of trans-
lating color into electrical impulses let us
recall a simple fact in optics. Every woman
knows that cloth purchased in the store
under artificial illumination often appears
entirely different in daylight. The recason is
that daylight contains all frequencies of
light, while in the artificial light, certain
wavelengths predominate, others often be-
ing entirely absent. A colored picture
viewed under red light appears all out of
proportion—certain portions receive undue
prominence, others are thrown into ob-
scurity. If the same picture is scen under
a blue light, its aspect is entirely different.
Areas which under red light were diin arc
now accentuated, other portions which were
bright are darkened. Why? Simply be-
cause, under red light, the portions of the
picture normally red reflected the light to
the eyve; those colored otherwise absorbed
it. When blue light is used, those portions
responsive to that region of the spectrum
come into prominence, the light being “re-
radiated” to the eye, while other portions
absorb it.

Suppose a white object—that is, one
which reflects all frequencies of light—is
viewed flrst under red light, then under
blue, the two colors being alternated very
rapidly. Because the eyve continucs to re-
spond to the light for a fraction of a sec-
ond after the stimulus is removed, the two
colors are blended into one—a purple. Let
three colors be alternated—red, green, and
blue-violet, the optical primary colors—and
the resulting color is some shade of grey,
some neutral color; its exact shade depend-
ing upon the relative proportions of the
mixture. It is apparent that, by rapidly al-
ternating the primary color, we may ob-
tain the effect of any color we wish, just as
an artist mixes pigments to get the desired
tones.

TRIPLE COLOR ANALYSIS

This, then, is our method: to illuminate
the object being televised with light of the
three primary colors—alternated. Each
portion of the object responds to its own
color, and reflects more or less light to the.
photoelectric cell, thereby translating the
image into variations corresponding to the
light and shade values of that particular
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color. So far as the eleetrical characteris-
tics of the output are concerned, the trans-
mitted rendition of the image is not different
from ordinary black-and-white-image cur-
rents. The coloring is entirely an illusion
of the eye, just as the motion in motion pic-
tures is purely imaginary. The receiver
gives the primary colors synchronously with
the transmitter, the photoelectric cell regu-
lates the amount of each color going into
the combination, and the rapidity with
which the alternation occurs enables the
eve to fuse the separate impulses into a
composite image in natural colors.

Let us visualize the operation of a trans-
niitter operating according to these prin-
ciples. Instead of the standard scanning
disk of black-and-white television, let us use
onc of the samc design, except that instead
of each of the spiralled holes through
which the light passes (in many systems
containing a lens to focus the light), it con-
tains threce; those of each trio being close
together and cquidistant from the center.
The line traced by a scanning hole is thus
covered three times in sucecession. Before
each of thesc holes or lenses is set a col-
ored, transparent dise or screen of one of
the primary colors, so that the light is col-
orcd in passing. A single hole in the scan-
ning dis¢c comes opposite the aperture, ad-
niitting a thin pencil of light—red light,
whieh is veflected to the photoelectric cells
in amounts depending upon the amount of
red containcd in cach unit arca of the ob-
ject. As the ray reaches the edge of the
field and is cut off hy the aperture, another
simultaneously appears and retraces the line
in green. This, in turn, gives way to a ray
of blue-violet, and the same line takes on a
still different aspect as the darker shades
of the spectrmm come into prominence.
This cvcle has taken the same time as to
scan one line, in ordinary tclevision. The
next trio of holes now comes into play, and
a line parallel to and just below the previ-
ous line is scanned in the three primary
colors. The spiral of the dise moves on,
until the whole of the picture has been coy-
ered, and the rotation brings the first trio

into play once more. (The reader will at
once note the identity of this layout with the
Baird color-television system, described in
our October issue; the detuails of which had
not been published when this manuscript was
received—Ebprror.)

At the receiving end, the motor, running
in synchronism with that at the sending sta-
tion, carries upon its shaft a disc exactly
similar to that used for transmission. Out
of the ether comes an clectrical impulse
which, traveling swiftly through the ampli-
fier and associated circnits, flashes the tcle-
vision lamp behind the scanning disc. Col-
ored by the glass slide or transparent screen,
through the hole in the scanning disc at that
moment hcfore the aperture passes a ray
of red light, which fluctuates from bright to
dark, exactly as the photoelectric cell of
the distant transmitter analyzes the object.
A single line of the picture is built up in
red, then immediately in green, then in blue-
viclet. In a fraction of a second the whole
picture has been traversed—too rapidly for
the eye to seec cach change individually. 1t
sees, not a rapidly-changing series of lines
in primary colors, but the result of blend-
ing of these colors into their proper pro-
portions: a picture in the true colors of
Nature!

REFINEMENTS OF THE METIIOD

Ict us simplify this method still further.
In front of the ordinary scanning disc of
black-and-white television, let us place a
ciccular  disc of a transparent material
(Fig. 1) divided into three pie-shaped scc-
tors, each of a primary color. This disc,
geared to vevolve at a speed one-third that
of the scanning dise, colors the light passing
through. Now the whole picture is scanned
while the coloring disc makes one-third of a
revolution; and as each colov occupies one-
third the area of the dise, the entire picture
is secanncd in one color hefore the next sec-
tor has come opposite the aperture. Three
times the operatlion repeats itself, rendering
three versions of the picture, each entirely
in terms of a primary color.

The recciver (Fig. 2) carries a tricolored
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transparency identical with that at the
transmitter, and of course revolving syn-
chronously, so that the picture is viewed
through the right color at the right time.
Thus, the three versions of the picture are
superimposed, resulting in the reconstrue-
tion of the picture in its natural colors.

Still another method is conceivable. L.et
the light, after passing through the scanningz
disc and lcnses, be directed into a prism,
which breaks it np into its constituent col-
ors, prodicing a rainbow-like spectrum. A
revolving disc passes between this prism
and the photoelectric cell, traversing ihe
spectrum so that the passage of light of one
colov only is permitted at a time. The re-
ceiver employs a similar arrangement. The
light passing from the local source (which,
unlike @ neon lamp, must be while) is
broken into its constituents; the disc then
allowing each color to cmerge in its turn.
The slotted dise is gearcd to advance onc
eolor cach time the picture is scanned. This
method, while possibly resulting in greater
fidelity of color, would not only be much
more critical of adjustment, but would re-
quire an cnormously high spced of scan-
ning to prevent flicker. Sinee a series of
color gradations must intervene between
the reproductions of corresponding points in
suceessive cveles, the eve would have to
hold over the images a comparatively long
time; while at the same time each color is
shown for so brief a time that the illumi-
nation of the whole picture is reduced.

These systems seemt delightfully simple in
theory. The actual application is, of course,
another matter, The advantages resulting
from the use of color television are obvi-
ous; but what about the difficulties?

RADIO PROBLEMS

The first and probably most important
problem to be solved is the same as that
now foremost in the minds of those work-
ing with television: namely, the width of
channel necessary for transmission of the
vision current. In order to understand the
relation hetween the size of the image and

(Continued on puge G78)
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at high speed. and its revolutions alternately transmit the red, green and blue of

the image.

The cells used must respond’well to all three of the primary colors.
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duces red, green and Llue images, all blended
by their speed. The lamp light must be wchite.
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Giving Television the “Last Touches”

11E  noteworthy success—speaking
relatively—which was attained in the
demonstrations of television by

varions systems in the past few
months  has been heralded throughout
the world as a sure forerunner of

the immediate introduction of tele-
vision into the home, as well as its em-
ployment for wholesale public entertain-
ment. A press dispatch quotes an wumnofficial
expression of the Bureau of Standards, to
the effect that television “is no longer a
question of radio, but one only of optics.”
It is quite probable, however, that consider-
able work will be done along both lines
hefore the baseball fan settles back into
his armchair to watch the World Series
shown on the screen of his parlor televisor.

There is a popular tendency to regard
great inventions as the work of an inspired
¢enius, and to imagine that “only the first
step counts.” ‘The reader’s fancy is caught
hy stories in the schoolbooks, of Newton
aroused by the apple falling on his head,
and Watt observing the lid of the teakettle.
Of the laborious calculations and trials
which intervened between these boyish
speculations and the demonstration of the
law of universal gravitation, or the opera-
tion of the double-acting steam engine,
there is no room in the text books to tell,
and there is none here. But it is beyond
douht that many mute, inglorious Newtons
and Watts indulged in the same first specu-
lations, but did not “follow through.”

It is a common thing for a correspondent
to write to the editor of Rapio News and
say: “Here is an idea which may be of
some value. 1 have not the time nor the
resources to work it out in detail; but if
vou will do so, we will divide the credit
and the profits of the invention.” All edi-
tors, of scientific or technical magazines,
and all well-known inventors have had the
same experience. In at least ninety cases
out of a hundred, the impracticability of

The thotoelectric cell receives the same amount
of light through. the hole whether it is scan-
ning the triangle A or the oblong B, and does

not discriminate as to the shape. The slot

E twonld cause a more accurate response, but

wonld require both more light and a higher
frequency of transmission.

A Consideration of the Practical Problems which Beset the
Perfectors of an Art Whose Theory Seems Simple Enough

By C. P. Mason

4 8°HOLE DISC

24HOLE DISC

FIG.{

If o 48-hole disc is used at the transmitter and

a 24-hole disc, revolving at the same speed,

at the receiver, we shall split the reproduced
image somewhat in this manncr.

the idea is apparent at a glance. In another
nine, undoubtedly, it could be determined
by careful study. The hundredth case is
one of merit, perhaps; but the labor of re-
ducing it to a working basis is the true
“invention.” There are, of course, men
who have the ability to make all the neces-
sary calculations of a new invention, with-
out the capital at hand to put it into actual
operation; and such men are perforce
necessitated to interest prospective associ-
ates in the development of their work.
However, the high cost of inventing is not
the most formidable obstacle to the garret
inventor—it is the fact that the simple ideas
are already familiar to men of technical
education and he must, therefore, first edu-
cate himself to the general level of modern
science and then specialize in his line of
endeavor.

It is true also that a principle may be
exceedingly simple, and yet the development
of technique sufficient to put it in operation
a very slow and tedious process. The idea
of breech-loading guns occurred almost
sitnultaneously with the invention of can-
non; Christophier Columbus had cannon that
loaded from the breech. Yet it took about
four hundred years for mechanical tech-
nique to reach a stage where it made the
advantages of the breech-loader over the
muzzle-loader in every way apparent. Hertz
worked with the short waves when he dis-
covered radio forty years ago; but the
short waves are just coming into their
own. So, if it is to be five years, or ten,
before radiovision reaches the stage of prac-
ticability pictured on our rccent covers, the
delay will be due only to the work of prac-
tical development of the details which may
seem so unimportant, compared with funda-
mental principles, but which are cssential
to its successful operation.

‘We have seen television progress to a
stage where an image three feet square
has been produced, but coarse in detail;
we can obtain smoothness of the picture
only by reducing it. To say that we have
only to construct apparatus making larger
pictures in more detail is something like
saying that we have airplanes which can go
nearly three hundred miles an hour—wby
not make them go ten thousand miles an
hour? Doubtless, it is not impossible: but
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much must be learned and put in practice,
in order to make it feasible.

PROBLEMS OF FREQUENCY

To increase our television images in size
or fineness, we must have special channels
for transmitting the corresponding im-
pulses: if we are to depend on radio broad-
casting instead of multiple-wire systems
(as we must to make television available in
every home) it will be necessary to have
hands of frequencies, allotted for the pur-
pose. We must have receiving apparatus
capable of being tuned with the utmost
precision, and amplifiers capable of step-
ping up irregularly-fluctuating signals with
the highest degree of uniformity.

It is possible that the system of television
transmission finally developed will require
« frequency which is the speed of scanning
the picture; in other words, the image fre-
quency will be the carrier frequency itself.

To explain this expression: as radio op-
eration is carried on at present, an arbi-
trarily-designated carrier frequency is gen-
erated at a broadcast station. ‘This fre-
quency  is modulated by the irregular
interruptions of the impulses from the
photoelectric cell which is responding te
the alternations of light and darkness ob-
tained by scanning the image. The result
is a modulated wave which causes either
odd noises in a loud speaker, or an image
in a television receiver operated in syn-
chronism with the transmitter. Held down
by the “traffic rules” of radio, the television
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side of the disc, the apparent direction of the
rotation might be easily reversed,



www.americanradiohistory.com

Radio News for January, 1929

broacdcaster may Send out only images
which keep within his “channels” he must
not introduce a note of wmwore than 5,000
cycles into the hroadcast hand; on the short
waves, he is given more latitude, but the
highest frequency yet allotted, whether nsed
or not, is 100,000 cycles.

Now, let us consider the case of a tele-
vision transmission which is to enable us
to watch an athletic event, a pageant, the
take-off of a world flight, etec. A 48-line
image gives us little more than a head;
suppose we sct the requirements of our
television image for outdoor events at 250
lines by 3350. We are to take pictures in
color, or at very high speed. 'Twenty-four
pictures a second, eight in cach color, are
needed for persistence of sharp vision.

The image-frequency for which we must
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The scanning dise has a curved, tapering frame
which can be made square only by altering
the spacing of the holes. Though the cylinder
scans horizontally, it spreads the image sideways.

prepare is 2,100,000 eycles, or 2100 kilocy-
cles—a high radio frequency in itself. This
corresponds to a wavelength of less than
143 meters. If we should attempt to
moditlate a higher frequency—say 20-meter
waves—with such an image frequency, no
devisable cireuit could be tuned anywhere
near to the carrier wave and to both side-
hands at once. But we might broadcast
the image frequeney itself as an interrupted
continous wave. Whether (the interruption
being of a supersonic or super-audio fre-
quency, on a picture taken with such a
speed as this) it would be possible to
modulate the wave with an audible pro-
gram alse, without doing violence to cither,
and to unscramble them at the other end,
is a delicate problem. Yerhaps it is not
impossible of solution.

THE DETAILS OF A PICTURE

1t should he pointed out that, in the
present system of television nodulation, the
carrier is not modulated at any definite
frequency.  Rach image impresses its own
chavacteristics upon the wave. IFor in-
stance, take the St Andrew's cross shown
in Fig. 1 at A. Each time the scanning spot
passes over ene art of the cross, the photo-
clectrie current drops; each thwe it emerges
again upon the white hackground, the enr-
rent rises; but even with a 48-hole dise and
say, 1ly13th-sceond images, the current
would drop and rise again only about 1150
times a sccond. With a single irregular
black ninss in the center of the screen, the
rate of interruption would fall to about
half this. N

1t should he pointed out here the fre-
quency requived to produce an image at a
given rate of speed should remain the same
(for a speed such as lhat above, about

34,560 cycles, or cven more) regardless of
whether or not the image is fine or coarse.
The frequency of a circuit determines its
speed of response; the less induetance and
capacity it contains, the higher its fre-
quency, and the less the lag in registering
each impuise.

Let us look at Fig. 2. The circles shown
at A indicate what happens when a round
hole in a scanning disc passes over a black
triangle; those at B the effect of a black
rectangle of similar area. (It will be noted
that the photoelectrie cell ‘*'sees” the hole
as @ unit, depending on the amount of light
reflected through it; not the shape inside it.
This would be true, even if the scanning
disec were stopped; and the cell too has a
“persistence of vision,” though trifling com-
pared with ours.) The hole does not stop—
it keeps on going—and in the time this
aperture takes to cover its own width, the
current in the circuit of the flash lunp
at the receiver must fall till the lamp goes
nearly ont, if the television screen is to
record the presence of a dark spot. If we
increase the sharpness of the image by
narrowing the slot as at I, we must double
the illumination of the object and double
the frequency of our apparatus. (1t will
be noted that, when it is said above that
the transnitter and the receiver must rec-
ord an impulse in the same time, the same
Tength of time is meant. Thongh, to human
senses, transmitter and receiver arc acting
instantancously; when their functioning is
timed in terms of radio frequencies, there
is a lag in every circuit through which
action is transferrcd, as well as in the
“ether” through which the waves travel)
It scems cdoubtful whether any system of
televising a ball game will permit us to
follow the ball throngh the air.

Now, if our image is composed of solid
dark masses, the fundamental image-fre-
quency of which we have spoken will not
be created by the alternations of light and
darkness; but it would be, if the image
scanned were broken up by a scereen—as in
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the process of making half-tone picturcs—
into detached elements. We may cven sup-
pose this operation to be performed, withont
a screen, eleetrically, by suitably propor-
tioning the amplitude of oscillating current.
In this manncr, perhaps, the television
impulses of a large detailed image might
be confined within a narrow band, cven
though their frequency would be far from
that of the oscillating circuit on which they
would be based. DBut the rececivers of today
cannot amplify and separate such complex
impulses.

PROBLEMS OF SCANNING

Yet, even after the radio problems had
been solved, we would be faced with the
optical problems of which the Bureau
speaks. In this respect, we are compelled
to choose between simplicity of mechanism
and the size and exactness of reproduction.
Most of our readers can readily point out
the inherent defects of the scanning disc,
and many, no doubt, can suggest mechani-
cal and optical arrangements more suitable
for the purpose of resolving and analyzing
iimages. The only trouble is that these re-
quire highly-skilled mechanics with pre-
cision instruments to make the parts and
assemble them; while anyone can set up
a disc receiver that will function after a
fashion. As John L. Baird has observed,
in canny Scots manner, “A hole is cheaper
than a lens.”

First of all, the disc does not scan the
fmage in straight lines and, if its holes arc
sct at equal angles apart, the image must
narrow toward the bottom. This, however,
is not vital, especially as the image will be
true to the one at the transwmitter, if the
scanning apparatus at both ends covers
corresponding portions of the images in the
same order and at corresponding instances.
If we substitnte a evlinder for the disc, we
obtain lines which cross the image parallel
to its top and bottom, but the image tends
to be out of proportion at both sides. 'I'his
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In 4 we see indicated @ “plano-cyiindrical” lens which will concentrate the whole light from a
lamp’s plate on the path of a circular row of holes. At B is indicated a mirror-drum, which causes
every spot to sweep a different path; onc is pictured on the next page. At C e hav'e a suggested
arrangement by which wniversal veception might be obtained ; as the number of mirrors is increased,

of conrse, and the nimber of holes, distortion twill be reduced.

One of the problems in a cabinet

yecelver must be the difference in the aungles of projection between “camera” und reproducer.
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peint (Fig. 4 at B) will be brought up
again a little later on, however, to show
that it is not so important as it may scem.

Also, there is lack of uniformity in the
various scanning systems employed, as re-
gards the ‘“‘resolution” or “analysis” of the
images; and this presents an annoying
problem to the experimenter, some of the
implications of which have been discussed
in our November issne (Page 429). For
the present, it is possible that there may
be some standardization—on a 48-line dise,
for example—for broadcast experiments;
but the limitations of this method show
clearly that it will not be the final form
used in radiovision. And, if the frequency
used in transmitting an image and the fre-
quency with wlich it is scanned are to bear
i close relation, as suggested above, then
each television broadcaster will have to
employ a slightly-different system. How
may this confusion be overcome?

PROBELEMS OF ADJUSTMENT

Let us consider some of the present dif-
ferences. If we have a 48-hole disc and a
24-hole disc, as in Fig. 1, and revolve the
first as a scanner (seen at A) at the
transmitter, and the other before the lamp
at the reproducer, we shall produce there
a peculiar effect, as at B. (Incidentally,
this may give an opportunity to the experi-
menter who has one of the 24-hole discs
described in our October issne a chance
to make a test on one of the 48-lole trans-
niissions. It may be possible, with the aid
of a card held to the nose, to divide the
two halves of the image, one to the right
eve and the other to the left, to get an
cffect akin to the “stereoscopic” one des-
cribed in our November issue, on page 418.
Owing, however, to the sharp curve of the
spiral when the disc has so few holes, the
two images cannot be expected to coincide
exactly. Yet we may see the possibility
of transmitting images to be reconstituted
in a different order by other systems of
scanning.)

The effects of reversing the motion of the
dise, or the direction of its spiral, have
been described in the same issue. Yet, when

we cousider the effort needed “to reverse
the direction of rotation of the disc, and
also remove the disc from the shaft and
turn it around with the other side out,”
it might seem somewhat simpler to trans-
pose the positions of the neon lamp and
the viewing hood to the opposite sides
of the disc.

While  American pictures, as a rule, have
been scanned from side to side, the illus-
trations and descriptions in foreign maga-
»ines indicate that the top-to-bottom
method is more in favor there. Let us
suppose our television disc and motor en-
closed in a cabinet with four cut-outs, so
that we can apply the detachable lamp
and hood at top, bottom, or either side
at will. (See Fig. 3) We can have our
option of scanning the picture in any direc-
tion; and, if our lamp and hood can also
be placed on the other side of the cabinet,
we can produce the effect of reversing the
image. If we can rotate the lamp assembly
around the edge of the disc—and any me-
chanic will see how this could be done—we
can produce any adjustment we like. 'This
method of keeping the picture “in frame”
will have some advantages, as well as the
disadvantages of more complicated con-
struction,

PROBLEMS OF LIGHT

In all the popular systems of television
as yet described, one great defect has been
the limited amount of light available at
the receiver. One 2304th part of the light
from one neon lamp, not brilliant at best,
is little enough to keep an image illu-
mninated. We may, of course, construct
larger lamps, but these involve the use of
larger discs. A smaller disc may be used,
by concentrating the light of one or more
lamps upon it with lenses; but we must
then magnify the image again, and this
dims it. There is no multiplication of light
ecnergy, any more than of mechanical en-
ergy, through arrangements of apparatus.

However, we are not bound to let the
unusecl light go to waste. We may adopt
the system of a single light-spot, inte which
is concentrated all the energy of a lamp,

A

)

Fig. A Dr. Karolus, one of the world’s leading television experts, with the “mirror-drum’ of
the receiving apparatns which he exhibited at the Berlin Radio Fair.

© Underwood & Underwood
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and which is caused to sweep over the
entire image. This principle is used in
the Belin and the Alexanderson systems,
and is evidently very effective to cover a
large area. The mirror-drum used, however,
must be made with great precision, and
will therefore be too expensive in manu-
facture to recommend itself for individual
use. It will find its place in theatres, ete.
The practicability of controlling several
light-spots at once makes it possible to
present very large moving images, if suit-
able channels ¢f transmission can be ob-
tained. (See Fig. A., below.)

We may imagine a device not dissimilar,
but somewhat simplified, in the form of
a flanged wheel, with a rim which passes
before the neon lamp. The rim is per-
forated, not spirally, but in a circle, with
holes which keep within the narrow width
of a beam of light concentrated on them
by a lens which is egylindrical instead of
spherical in its curvature (like some reading
glasses now available, which magnify a line
of type only in the direction of its height
and not from side to side. (See Fig. 5A.)
Opposite each hole is its own mirror,
formed by cutting into the flange a groove,
with a lathe tool which continually changes
its angle through the proper number of
degrees. From the bright surface of the
hottom of the groove, each successive spnt
of the image is reflected upon a screen.

It may be noted that the ordinary form
of glass mirror is not well suited for work
of such precision, because it offers two
reflecting surfaces, one in front and one
behind, and creates two parallel images
The mirror, to throw a small spot of light
with great speed and precision, should have
a polished silver - surface-— presumably
treated against tarnishing.

With this system. we can greatly increase
the amount of light available from a given
tube, though not as much as by using the
drunt of mirrors. But our flanged disc
will be still quite expensive, and not suited
for use on transmissions of varying com-
plexity and specds. Let us see if we ecan
devise a universal system of reception in
small compass.

PROBLEMS OF SYNCHRONISM

We have. as before, a revolving dise
pierced with a circle of small holes, on
each of which is concentrated, when it
passes over its scanning range, the full
light of the television lamp, so far as may
be done. The smaller the angle throngh
which the hole moves, the more the con-
centration of light and the straighter the
line which it draws across the image.

Behind the disc is a double convex mir-
ror—one composed of two identical refiec-
tors of large curvature, fastened back to
back, revolving steadily and nearly at right
angles to the disc. The speeds of the disc
and mirror shafts have a variable ratio.
(Fig. 5C). The light from the successive
holes in the disc passes across the mirror,
each casting ypon it a thread of light
which is reflected to the televisor screen
and appears magnified. Each successive
hole casts its rays upon the mirror at a
varying angle, and consequently follows a
different track across the screen. When
one image has been scanned, the mirror
has turned half-way round, and the mirror
on jts back commences the production of
the following image.

It should be noted that the mirrors will
have to rotate past their junction at the

(Caontinued on page G81)
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Television -Systems

i

Press dispatches re-
port that Philo T.
Farasworth  of San
Francisco has made a
demonstration of a
television system which
employs no machinery.
Rapie News has been
uneble to obtain any
details by direct in-
quiry, but these tllus-
trations have been re-
leased, indicating that
a cathode-ray system
is employed, on ¢ prin-
ciple like thot de-
seribed in Rapio NEWS
for July, 1928 (page
22). At the wupper
left, Mr. Farusworth
is  shown with lis 3 " :
“camera’’ at the trans- § : . I noif
mitter. At the upper !

right, the vecciver;
My. Farnsworth holds

@ “Braun tube.”
©P & A Pihotos.

The three lower photos iliustrate the Mihaly
television apparatus exhibited at Berlin, In
the vight center, the receiver; the box, 10 x 12
inches, contaius a horizontal scanning disc
and o special “Wolfram” (tnungsten) tele-
vision lamp :whieh is the distinctive feature.
The eonstruction is said to be wvery diey-
pensive.  Ceater left, the tramsmitter with
its horizontal disc and photoelectrie cell in the
upper compartment; light-source end lens above,
Lower vight, the Latour wheel which syn-
chronizes the system.

© Underivood and Underitood
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Some “qulish” Questions and Their Answers

|! ‘ J
HE story is told of a yvoung lady who
phoned the radio editor of her local
paper and seriously inquired where
she could purchase some new wave-

lengths with which to replenish her radio
receiver. Upon questioning her, the aston-
ished editor was told a friend had informed
the young lady that her particular type of
receiver occasionally ran out of wavelengths
and would therefore require recharging.

The above, you will probably say, was a
mighty silly question; but, as a matter of
fact, it was perfectly logical—logical for
the reason that to this young lady radio is
as nnknown a subject as geology may be
to a good many radio fans. Furthermore,
in a science such as radio, there is no such
thing as a “silly” question. Al questions,
regardless of the manner with which they
are put, may be answered to the educational
advantage of the questioner. Just how and
by whom these questions are classified as
“silly” may be explained by the reply of Mr.
Brown, a builder ,of four radio sets, who,
when asked by Mr. Smith what radio is,
replied:  “Why, radio is er—er, why radio
is er—now let me see—mu-m-m—radio js—
er-r—why, good hcavens, man, you don’t
mean to tell me you don’t know what radio
is!”

The key to the above sitnation is perfectly
obvious. To the learned Mr. Brown, Smith’s
question was just “too silly for words,” for
the simple reason that it stumped him! It
is very evident that, had he been capable of
putting forth a plausible answer, he would
have done so, if only for the purpose of im-
pressing his friend with his erudition.

No, it is not nccessary to open the
window to let in radio waves; they
pass through stone, brick, wood and
olass. But, on the other hand, metal,
such as structural steel, deflects them
and often causes “freaks" of rvecep-
tiwon, cspecially in cities.

By H. M. Bayer

In all cascs the questioner is to be com-
plimented on his admission of pardonable
ignorance and his desire to learn. He is the
person who actually lecarns; wherein the
“know-it-all” is compelled to wave aside as
trivial those questions that baffle him. It is
well to remember that there is no such thing
as a “silly” question in connection with any
science.

On that basis there have been collected
for this article a number of radio queries,
many of which a radio “expert” might con-
sider too “foolish” to explain; when in real-
ity they comprise a goodly share of the very
essence of fundamental radio. They have
heen chosen because of the frequency with
which they are asked and, also, because
their answers will enlighten the beginner as
to many of the basic fundamentals of radio
which should be absorbed before any at-
tempt is made to enter into the construc-
tional ficld.

WHAT IS STATIC

Question: “ITowc can I eliminate static?”
Answer: Up to the present writing sci-

ence has devised nothing that will eliminate
static, There is no such thing, and, to all
appearances, will not be for some time, a
static eliminator. Many devices have been
designed to diminish the static nuisance, but
these have been either too complicated or
too uncertain in their action to he of high
commercial practicability. Static may be
classified, loosely, as Nature’s Radio Ware,
and, as such, it passes through the radio
receiver in identically the same manner as a
radio wave emanating from a broadeast
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Simple Things About Radio That Do Not
Puzzle You, Kind Reader, But May Prove
Stumbling Blocks for Many Beginners

transmitter. Therefore, to eliminate static
would mean the elimination of the radio
signal as well.

One of the mumerous forns of apparatus
designed to diminish static is an “acoustical
chamber” or sounding-box, coupled to a
horn unit and so designed that it passes
sound waves only of a frequency or tone to
which it is adjusted. For example, if a
signal of 500-cycle sound waves is being re-
ceived, the acoustical chamber is adjusted
to pass just that frequency and no other;
static of a lower frequency, or any otber
signal not of that frequency to which the
chamber is tuned, will not be heard to any
annoying degree. The disadvantages, how-
ever, of this system are obvious, so far as
broadeast reception is concerned; but it is
of value to the telegrapher.

“Atmospherics” (static) in the temperate
zones are most pronounced during the snm-
mer months, when electrical storms are more
prevalent than at any other period during
the year. For this reason radio reception in
the tropical zone is indeed a matter of en-
durance, except on the nltra-short waves.

Static during the winter months is a com-
parative rarity, and is often confused with
power-line noises, near-by trolleys, power-
transformer leaks, adjacent electric motors,
electrical vibrators, X-ray machines and nu-
merous other sources of what is generally
known as man-made static.

WHAT ARE KILOCYCLES?

Question: “IThat is the difference between
kilocycles and meters in discussing the wave-
length of a station? What relation have
they to each other?”

Answer: This subject is one of the larg-
est thorns in the listener’s side. It has a
knack of taking on a deeper tinge of mys-
tery with each new attempt at explanation
and yet, like most problems, is exceedingly
simple once the idea is grasped.

Wavelength has nothing to do with the
power or the transmitting range of a broad-
cast station. Radio waves are in some ways
similar to water or sound waves, thongh
radio waves cannot be seen like a water
wave, and sound waves are likewise invis-
ible; yet it is known that a tuning-fork when
struck sends out waves of sound, which go
out into the air in all directions.

Likewise, an electric current flowing in a
wire causes an alternating or changing elec-
trical pressure in the ‘“ether” about ihe
wire, just as a piano wire when struck
causes a to-and-fro motion of the air. A
complete pair of alternations (see Fig. 1)
is called a cycle and the number of these
cycles per second is known as the frequency
of the wave.

The reader must not get the idea that this
picture of a radio “wave” represents any
actual motion in the air about him. It is
an engineer’'s way of drawing a diagram
showing how the voltage changes at points
in the path of a wave. The “wave” canuses
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the voltage to rise and fall as shown at
points in its path; and this causes a very
slight current in your acrial, producing the
“signal” received by your sct.

The scale of the diagram may be one of
time; and in that case, the number of e¢rests
of the wave on a line representing one: sec-
ond is the frequency. The distance between
the nearcst crests is one “eycle.”

But the rise and fall of veltage caused
by the “wave” takes place at slightly dif-
ferent distances from the transmitter. All
experiments indicate that it takes the wave
one sccond to go 186,000 miles, in round
numbers, or 300,000,000 mcters.  For that
reason we often divide the speed of “propa-
gation™ of the wave by its frequency and
arrive at a (more or less) exact figure which
we call the “wavelength,”  If we have a suf-
ficiently long wire stretched in the direction
from which the signal is coming, we may ap-
ply methods of measurement, showing the
“wavelength” to be the distance hetween two
points on the wire at which the wave tends

the human eye, which responds to the waves
of light, and of that which is sensitive to
the long waves of radio.)

WALLS DO NOT CONFINE RADIO

Question: “Must the window of the room
in whick the receicer is located be kept open
when an indoor or loop entenna i3 being
used?”

Answer: Radio receivers have been
placed in mines, and even in stecl vaults,
and reception was successfully accomplished
there. Radio waves can and do penetrate
mountains in their travels through space,
and most certainly can penetrate the walls
of a home. There may be loss of energy,
due to the absorptive qualities of the metal
used in the construction of the building; but,
of course, this will not be noticed by the
listcner in an average home. An “absorp-
tion-and-grounding®” system is put to use in
many cases where delicate experiments re-
quire absolute shielding from any external
eleetrical disturbances except that of the

wa
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{0 cause a similar voltage in the wire. With
waves such as broadeast transmitters send
out, this is rather difficult; but with short-
wave apparatus, such as amateurs usce, this
experiment is easily performed. (A descrip-
tion of such an experiment, by John L. Rein-
artz, appeared in Rano News for October,
1927.)
FIGURING TIIE FREQUENCY

The “wavelength” of radio is therefore a
number which always eomes to the same fig-
ure when multiplied by the “frequency”;
that unchanging figure is the speed of the
“wave,” which is the same as the speed of
light. The speed, or “velocity,” of the wave
is 300,000 *“kilometers” a second (“kilo-
meter” is short for a thousand meters, just
as “kilocycle” is short for a thousand cy-
cles). Then:

The frequency (kilocycles) times the
wavelength (imeters) equals the velocity of
radio waves (300,000 kilometers); 600 kilo-
eycles is the figure you find in broadcast
stations lists opposite 500 meters, and their
product equals 300,000.

The velocity of light divided by the kilo-
eveles equals the meters: 1,250 kilocycles,
therefore, must be 240 meters, because 1,250
goes into 800,000 just 240 times.

The velocity of light divided hy the meters
equals the kilocyeles; to find the frequeney
of a 200-meter wave, we divide 300,000 by
200. The answer is 1,500 kilocycles, of
course.

(We may note here that heat, light and
X-rays arc also electro-magnetic effects, like
radio; but their waves arc almost incen-
ceivably shorter, and their frequency is in-
comparably higher. The wavelength of
ordinary yellow light is about one two-mil-
lionth of a meter or onc forty-three-thou-
sandth of an inch, and its frequeney over
512,500,000,000,000 eycles or half a trillion
kiloeyeles. Tt will be scen how different
must be the tuning of apparatus, such as

signal to be reccived. In this case, the room
in which the receiver is located is com-
pletely shielded by means of copper screen-
ing placed on the walls, the ceiling and the
floor. The six screens are then connected
together and grounded, thus providing a
systen whereby the unwanted impulses are
picked up by the screens and directed to the
ground before they ean be picked up by the
coils in the receiver. 'The antenna used with
the latter, of course, is of the external type.

IT CAN’T BE DONE'

Question: “How can I arrauge a trans-
former to step up 110-volt direct current for
my “B” supply?”’

Answer: You can’t! The action of the
transformer, by which voltage is increased
or reducced, depends upon the allernation or,
at least, pulsation of the current. Steady,
clirect current will not operate a trans-
former,

It would be possible, with the aid of large
condensers, to build an apparatus resem-
bling the “hydraulic ram” to cause the nee-
cssary pulsation in a supply of direct cur-
rent; but it would be too expensive and
unecononical for use. It is, however, prac-
ticable to run a direct-current motor which
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drives a dynamo (a “motor-generator” com-
bination). In the Rapio Nrws Laboratories,
to obtain alternating eurrent, a motor-gen-
erator is used which runs from the direct-
current lighting supply furnished in parts
of New York City.

The fan, however, who docs not care to
go to this expense must use batteries, at
least to supply such plate current as his re-
ceiver requires at more than 90 volts. He
cannot, as many ingenions guestioners sug-
gested, put one tap from the 110-volt D. C.
line in series with another to make 220 volts;
a short-circuit would be the result.

“FILAMENT EMISSION’’

Question: “How is it possible for a radio
tube to light Lrilliantly, and yet be ‘dead’
for use in a radio set?”

Answer: There are a number of causes
for the refusal of a vacuum tube to func-
tion while its filament still glows with nor-
mal brilliancy. One of these is the short-
circuiting (or making a contact not called
for in the design of the tube) of two in-
ternal clements; as betwcen the plate and
the grid or the grid and the filament. In
the latter case the filament usually is de-
stroyed immediately after the current is
turned on; in the former, the tube will re-
fuse to function, yet the filament will prob-
ably last its normal life.

The most prevalent tube ailment, however,
sets in after a tube has been in service for
some time, usually a year. At this time a
marked weakening of signal strength, in-
ability to get DX with the same case as
when the set was new, and perhaps some
degree of distortion, may take place. The
cause of this is the burning down of the fila-
ment to a point where the amount of “elec-
trons” it gives off, when heated, to complete
the “plate” or “B” battery circuit, is con-
siderably lessened, with a resultant drop in
efficiency of operation. As the tube depends
upon the filament’s discharge of clectrons
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for its operation, the manufacturcrs coat the
filaments with an “element” known as
thorium which aids in giving off a stream of
clectrons sufficient for the successful opera-
tion of the tube.

After the tube’s normal service the thor-
ium is fairly well burned off, thus decreasing
the number of electrons flowing from the
filament to the plate. It is this weakening
of the filament’s operating efficiency which
causes the unsatisfactory performance of
the set. At times this condition will come
upon a comparatively new tube—a fault
known as “paralysis.”” To correct this, and
also the weakening in old tubes, we may
employ a process known as “rejuvenation”
or making yvouthful again.

This rejuvenation is carried out on the
theory that there is additional thorium dis-
tributed through the metal of the filament;
and it is often possible to form a new sur-
face layer from this rescrve supply, so that
the tube will operate as well as when new.
The process has proved itself fairly success-
ful in the majority of the cases when rightly
carried out. It consists of two successive
treatments known as “flashing” and “bak-
ing” 1In the first, a high voltage (much
higher than the normal) is applied to the
filament for only a short and definite period
of time, usually specified by the manufac-
turer. After this the tube is “baked by ap-
plying the normal heating voltage to the
filament for a definite period of time. While
performing these operations no “plate,” or
“B,” voltage is used.

RADIO AND AUDIO FREQUENCIES

Question:  “If radio waves are always in
the air, why can’t I hook a peir of phones
to an aerial and hear the signals?”

Answer: Becaunse the radio signal is sent
through space on a “carrier-wave” whose
pitch is from ten to a thousand times too
high to be heard by our ears. This is done
because “andio-frequency” currents—electric
currents alternating at the same rapidity as
the vibrations of the air which make sounds
that we can hear—do not carry well over
long distances; and if they did, a radio re-
ceiver would pick up all the radio conversa-
tion in the world at the same time.

The use of “radio-frequency” ecarrier
waves makes it possible to select one radio
message out of the thousands in the air, and
also to transmit the signals with low power.

The “modulator” of a broadecast station,
where audio-frequency currents are ampli-

Even if the phones could vibrate with radio
waves, the frequency is far too high to hear.
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fied to very high power, sometinies causes
the programs to be heard in teleplhones near
by, but it would not be practicable to have
reeeption of this kind at any great distance,
and no sharp tuning would be possible.

The audio-frequency currents can be car-
ried a long distance over wires; Lut even
with the aid of these, for very distant con-
versation, it is desirable to use “carrier-
currents” (of very low radio frequencies,
as explained in the article “Wired Wire-
less,” in October Ranio News).

We cannot hear even “audio-frequency”
currents directly; it is necessary to have
telephones, a loud speaker, or some such de-
vice, to turn the electrical into mechanical
vibrations which can affect our ears.

We could not hear radio-frequency vibra-
tions if the telephone were connected in a
radio-frequency (R. F.) circuit of sufficient
power; first, because the diaphragm of the
telephone and its coils are not designed for
vibration at such high frequencies (100,000
to 100,000,000, and more, times a second).
Secondly, our ears cannot hear vibrations of
more than 10,000 to 20,000 times a second,
no matter how powerful they are; they do
not produce a sensation of sound.

wny “r. 7. axp “a. £’

Every radio receiver comprises three
parts, more ov less complicated; an R.F.
end, in which the currents alternate and
flow at the same frequency at which they
are picked up by the antenna; a detector,
to remove the high-frequency (R. F.) *“com-
ponent” of the current, which was put in at
the transmitting station; and an audio-fre-
quency (A. F.) end, in which the currents
are again at a frequency low enough to
produce sounds in the phones or speaker.
In some receivers there are one or more “in-
termediate frequencies”—but these are also
radio frequencies. 0

Fig. 2 indicates graphically a comparison
which is not exact, but which gives an idea
of the use of the respective frequencies. We
wish to send a shipment from a station on
one side of a mountain range to a station
on the other. 1f we wish to do so without
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raising the load from its original level, we
must tunnel the mountain. This corresponds
in a way to the use of telephone wires to
carry sounds at the original audio (voice or
music) frequency. It is expensive and lim-
ited in scope.

If we are content with a moderate eleva-
tion, we may send the freight over a railroad
at the lowest height of ground we can find
in the range. 'This may be taken to corre-
spond to a ‘“wired-wireless” carrier fre-
quency, which is a very low radio frequency;
but it also regnires a continuous line of ap-
paratus from the point of transmission to
the point of reception.

Or we may put the goods in question on
an airplane and fiy over the mountains. This
corresponds to our Dbroadeast radio fre-
quency. The farther we have to go, prob-
ably, the higher it will be desirable to fiy.
But, whether by the second method or the
third method, what goes up must come
down. So it is with the radio signal, which
must be “detected”—in a word, brought
down from the high radio frequency to the
original audio frequency.

HOW MUCH WIRE ON A coIL?

Question. “How many inches of wire do
I wind on a coil to add another meter of
wavelength?”

Answer: This is a very proper question,
which constructors often ask. To answer it
here, however, is impracticable. The rules
for calculating the wavelength of a coil from
its size, turns, etc. are so complicated that
ordinary arithmetic is not enough for work-
ing them out. A high degree of engineering
education is necessary. For that reason, it
is easier to find out by experiment what re-
sults are obtained with a coil of a given size
and a condenser of a given size. The coil
sizes which are given for a given condenser
to cover a given range of frequencies (and,
of course, the corresponding wavelengths)
will be suitable for use in another circuit
with a condenser of the same size. Such
figures are given from time to time in Rabio
NEews (see, for instance, page 1255 of the

(Continued on page G76)
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The Dark Side of Radio

11 spirit of Christmas had even de-~

seended upon  the Soakem Radio

Company, and in their extreme

though somewhat frugal magnanim-
ity, they had made at least one poor soul
happy. Ulysses Grant Rasby, general por-
ter and all-around man  for the Soakem
Company, had been worshiping, from afar
and from every other angte of proximity, a
long  discarded and neglected shop-worn
erystal outfit, which he secretly hoped would
be his sowe day. True, this outfit had all
the carmoarks of a “has-been,” with its cat-
whisker  somewhat  shrivelled from  long
usage, and the ervstal ahnost worn down to
a grain.  That he had hoped to resuscitate
it from its present derelict state when op-
portunity called can be proved by the inclu-
sion of this hope in his regular Sunday
prayers.  *“Q, good Lord’,” he would pray,
“You sho’ can save dat from fallin’ into
hlasphemousin® hands.  If Yo' is hankerin’
te do some good to dis heah baby, put Yo’
kind O.K. on papa heah fo' a pospectus
candidate for dis heah set.”

Opportunity didk knock on Christinas day,
and Ulysses was ahnost knocked over with
surprise and delight, when one of the head
Soakems invited him to cast his eye in the
direction of the abandoned pile of scorned
and antiquated outfits. To Ulysses this was
the first approach to heaven, and it didn’t
take him long to get there; for with one
leap wnd bound, as they say it in stores (the
“bound™ should really be left out of it, for
he got there with one leap, to be exact) he
reached and held in his ebony hands that
precious crystal set, plus ‘a pair of head-
phones, deaf in one car and catarrhal in the
other, but serviceable, nevertheless.

If vou wish to know anvthing further
about Ulysses Grant Rasby, just fotlow
along to 9934 Fast 135th Street, climb up
two ramshackle flights of stairs that creak
and groan with age, knock on the door and
wait.  If you are at all interested in our
liero, you'll do this; beeause the knock will
hring his kind but c¢leplumtine mammy to
the door. She’ll ask yvou in, wipe the dust
from an almost dustless chair with her clean
checkered apron, and tell vou all about her
first, kst and only son. She’ll tell vou that
Ulysses spends his spare time a-riggin’ up
all kinds of bells that bring out funny and
spooky noises, that there isn't a thing he
coutdn’t make out of a few serews or old
tin cans,  Shedl tell you perhaps that there's
not another boy as good as hers, that every
cent of his fifteen dollars per goes to her,
and so forth.

To come back to Ulysses Grant Rasby,
who had by this tie arrived home in an
utterly breathless state, carrving with great
pride and care his precious erystal set and
carphones.  In the twenty-three years of his
uncventful life, never before had he felt
such joy, and it did not take him more than
a sceond; for with three steps at a bound
he reached the ground floor of the house in
which he lived. And why the ground floor,
vou ask. The reason is that Landlord Small
Snigsbic had his bachelor quarters installed
there.

‘See licah, Small Snigsbie,” our hero says

By Dorothy Gernsback

to his landlord, “al craves to make speech
with yuh.”

By which yuh means yuh is cravin’ a
favah from off mah hands,” hisses the land-
Jord,

“Not from your hands, Small Snigsbie,
foh anything comin’ from oft'n yoh hands
am dirt black, but what ah does nced is voh
roof foh mah acrial, as dey calls it.”

“Niggal, yoh speaks woids dat means
nothin’ to dis heah baby. Yoh aervial can
get de air for all ah cares, but not dis roof
heah dat holds mah morgages. And ah
speaks finality when Ah says NO with a
capital W.”

From whieh conversation you can glean
the character of Landlord Small Snigsbie.
To describe him would be a waste of time
and space. lle is not even worthy of de-
scription, so I will leave him to the imag-
ination of my readers.

Now Ulysses Grant Rasby is a good and
timid young wman when unmolested, but
when his African is aroused, watch out.
LEspecially when it concerned his radio set,
the object that caused the whites of his eyes
to shine with a belladonna lustre.

Then again, another very good reason for
his desire to rig up his radio set without
further delay, and a very good reason at
that, was that Nitrate Eliza Pepp of the
“Lookin’ Wild” company was to sing her
song hit on the morrow into the cold, hard
ear of Station WDBTUM. That this meant a
great deal to Ulysses can be only measured
by the rapturous glances he fixed upon each
and every photograph of Nitrate which be-
decked his room. To hear Eliza's voice
meant music to his ears. No, he simply
must fix up that radio. He would swallow
his pride. and go down again to his heart-
less landlord with perhaps an inducement or
two, for the favor of installing the acrial.

“He pulled it out bodily by its roots,
with the entangled wires hanging

Part way down the stairs he heard a
voice of exquisite sweetness which secrned
to meet him, vet no one was te be seen.
Suddenly, a dark figure approached him
and in a sweet womanly voice called out,
“Ulvsses Grant Rasby, is dat you, yo'sclf
dat T makes speeeh with, or is you some-
body else besides vo'self#”

Coming closer, Ulysses espied a figure and
recognized it at once. “Sambo Brown, you
she” did fool me fo’ a minute. And what
old tricks are you up to, anyway? The next
thing vo' know, Mr. Keith gwine give yo’
a wiltion col' cash fo’ your dis hear ventri-
liloguism act, or whatever yo' gwine calls
it.”

“I'se prwine think about yo’ suggestion,”
parts back Sambo: “but why you goin’
around with a face dat looks most unnat-
ural like? Mavbe yo' gwine seen the fiery
cross of the Kn Klix. But make light of
it, brother Rasby, make light of it, and
tells vo' friend heah what dat pallbearer
physiognomy is done got behind it”

To which advice given gratuitously and
with such wise philosophy, friend Ulysses
responds, and tells him all about Landlord
Snigsbie and his mean disposition. I.ct us
leave our triends to their own wise counsel,
and wander back to Landlord Snigsbie.

To proceed: ILandlord Snigsbie had
parted most sorrowfully only a few days
ago with fifty paper doubloons for a six-tube
Niggadyne set. You see, Nitrate Fliza
Pepp had smiled him into it, and he sure
did like to receive one of her smiles, provid-
ing it didn’t cost too much. Nitrate had
presented him that day with an autographed
photograph  of herself, because you see
Nitrate knew a well-filled pocketbook when
she heard of one. To have the neighbors

come in and envy his radio set would partly
(Continved on pags 681)

limp and in disgrace, and flung it through the door, followed by the loud speaker.”
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The “Bloopless” One-Dial, Two-Tube Receiver*

IHE two-tube receiver described in

this article was designed for the

radio beginner who holds in awe

the construction of vacuum-tube re-
ceivers. It will prove to him that the con-
structional difference between a crystal re-
ceiver and the set herein described is but
a matter of a few additional wires to be
soldered and the mounting of a few more
simple parts; while the same assertion holds
true of the difference between a two-tube
set and a five or six-tube set.

There is nothing new in the circuit of
this set; nor are any reccent inventions cu-
ployed in its assembly. As the title im-
plies, it is about the simplest possible two-
tube set, designed solely for the benefit of
recent initiates into the radio builders’ guild,
and those who are contemplating hopefnlly
the possibilities to be worked out with the
screwdriver and pliers.  Ior the latter
class, especially, this little set offers an ex-
cellent beginning because of the theoretical
ground-work which can bLe obtained while
building and experimenting with this re-
ceiver. It is the simplest form of vacuum-
tube set which is fit for an experimenter’s
use in ordinary broadcast reception.

For a preliminary explanation, Fig. 1
gives a schematic diagram of the sinple de-
tector cirenit which is found in every wvac-
wnm-tube receiver, regardless of the com-
plexity of the circuit or the number of
tubes. Tt is, in itself, the sinmplest vacuum-

tube receiver which can be assembled for
It comprises

the reception of radio signals.

round;

€2 Ry (L)

This rear view of the “Bloopless” receiver shows how simple is its

econstruction.

—_——

* Ravio News Free Blucprint Article No. 71,

'Ael:inl i

The coil L iz home-made, the parts are few.
addition of a two-tube amplifier gives speaker volume.

No. 71

RABID MDWE The “Bloopless” Two i
FREE about the simplest poss-
LUNAINE  ible set, either to build or

M“"'l-f-'-' to operate, and will not
radiate. Large blueprints
of thw set, with the list of parts
originally used, will be sent free of
charge, postpaid, to any of our read-
ers applying for them on the Free
Blueprint coupon which appears on
page 701 of this issue. Ask for Blue-
print No. 71

a coil of wire, or inductor (commonly,
though inacenrately, called an “inductance™)
with which to “load” the antenna; a vari-
able condenser to “tune” this coil, so that
stations transmitting on different wave-
lengths may be “tuned in,” at different
settings of the condenser dial; a grid con-
denser and a grid leak, (which are nec-
essary if the tube is to function as a de-
tector) ; and requires also suitable batteries
and a pair of headphones to reproduce the
radio “signals” which have been made aud-
ible by the action of the detector tube.
These components make up the basic unit of
every radio receiver emploving vacuum
tubes, and it is this unit which is so often
referred to as the “heart” of the set.

&l

'\.J |:!_

i
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Another view, from a higher angle, shows all the wiring of this
set; a wooden baseboard is used, saving the trouble of drilling. The
symbols are given in the diagram and parts list, page 645.

The
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WHAT HAPPENS 1IN TIHIE TUBE

When functioning as a detector, in either
a one- or a multi-tube set, the tube serves as
a rectifier. When it serves in that capacity
the signals, after passing from the tuning
unit and through the grid condenser, are
impressed upon its grid in positive and
negative alternations.

While this action is going on in the grid
circuit a constant flow of electrons is leav-
ing the filament of the tube and bombard-
ing the plate. The latter has an electrical
attraction for the flow of electrons (which
are megative eclectricity) due to the fact
that the plate is kept at a positive poten-
tial by means of the “B” battery. For
this reason the positive, or “4-” post of the
“B” battery is «lways connected to the
plate of the tube; either directly, when
there is another tube following it, or, as in
this case, through the headphones, or loud
speaker, the other terminal of which is con-
nected to the plate. (The readers who de-
sire to know more about this are recom-
mended to read “What a Radio Tube Is
and What It Does,” on page 1124 of the
April, 1928, issue of Rapio News, and
“What Is Detection®*” on page 1151 of the
same issue).

This filament-to-plate flow of electrons
provides a circuit which will allow an
electric current to flow in only one direc-
tion; it is this characteristic which gives
the vacuum tube its properties as a rec-
tifier of alternating current. The two-ele-

(L) Ground)
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The simplest tube circiit, Jt docs not radiate,
bt has litlle amplification or sensitivity.

ment tube is used extensively for this pur-
pose, in modern clectric sets.

It was Dr, Lee de Forest who discovered
that by inserting the third element, the
¢rid, he could control this flow of current.
The grid consists of a very fine
wire spirally arvanged, with wicde
spaces between the turns; so that
the electrons can pass hetween
them on their way to the plate,
De Forest found that a negative
charge on the grid reduces the
strength of the filament-plate
flow, while a positive charge tends
to increase this flow; this is based
on the electrical law that opposite
charges attract, while like charpes
repel, Tor example, the negative
electrons leaving the filament on
their way to the positive plate
which is attracting them, are
driven back by the grid when it
is negatively charged. And, in ac-
cordance with the above-men-
tioned law, the electrons are
aided on their way to the plate
when the grid takes on a positive
charge.

It can be scen, therefore, that the grid
acts as a control of the current flowing
from the plate of the tube into the phones
or loud speaker. No matter how rapid
the fluctuations that arc impressed on the
grid, the plate current imitates these in
accordance with whatever voltage varia-
tions are present in the orviginal wave from
the breoadcast station. IFurthermore, since
a very small charge on the grid has a rela-
tively large effect on the plate current, the
tube amplifies the small clectrical impuises
which are impressed on the grid. Thus it
can be seen that the tube both detects and
amplifies.

THE OSCILLATING DETECTOR

The simple one-tube receiver shown in
Fig. 1 employs a non-regencrative cireuits
that is, no electrical or mechanical method
which would cause the detector to oscil-
late has been included in the set. An ex-
planation of the theory of  regeneration
may be a bit complicated for the average
beginner; suflice to say, in brief, that “re-
generation” is putting back into the grid
circuit of a tube a portion of the cnergy
in the plate cirenit.  But, whenever a tube
is working naturally, the energy in the
plate eircnit is liberated in spurts corre-
sponding to those in the grid cirenit, but
greater in valne. Therefore, the action of
regeneration is 1o build wp an ever-increas-
ing amount of encrgy flowing back from

I -'_,q"‘\‘
E.
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the plate to the grid. (This is not per-
petual motion; the power is supplied from
the ‘B” battery or power unit). But, un-
less this process is checked by limiting the
flow of current—either in the filament, in
the grid, or in the plate—the tube will get
bevond the control of the grid and will
“run away” or “race”; just as an engine
will when its governor is put out of com-
mission. Then the tube is “oscillating” and
pouring power backward into the aerial, if
it is connected to the latter, as well as
ahead into the audio stages, unless they con-
tain chokes to keep it back. If the tube
is connected to an aerial of suitable res-
onance, it then becomes a transmitter; and
as such, operating on the broadcast band,
a single one-tube set will cause disturbance
in broadcast receivers at a distance of ten
miles or more.

Regeneration, however, produces the effect
of increasing the strength of the signals by
apparently reducing the resistance of the
circuit. It also greatly increases the selec-
tivity of the circuit and makes possible the
reeeption of distant signals which ordinarily

el

)

cannot be heard with a non-regenerative re-
ceiver. (Readers will find a more extended
explanation in “Regeneration—What It Is
and What it Does” on page 1234 of Rapio
News for May, 1928; and the articles in last
montl’s issue, “How to Succeed in Short-
Wave Operation” on page 552 and “Some
Easy Experiments with Oscillators,” page
554, explain in what manner oscillation may
be put to use.)

. -
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The diagram given as Fig. 2 shows a
simple regenerative circuit employing the
old-time “Ultra-audion™ hook-up; it will be
noticed that the tube is brought to a state
of oscillation simply by connecting the *fila-
ment” return of the inductance coil to the
plate of the tube instead of to the filaent,
as conmmonly done; a variable condenser in
series with this lead controls the regenera-
tion.

In Fig. 3 we have a regencrative cirarit
cmploying a separate winding, the “tickler,”
to bring about a state of oscillation in the
detector.  This method of obtaining re-
gencration is known as “inductive fecd-
back™ beeause the energy from the plate
circuit is returned to the grid cireuit, by
virtue of the close proximity of the tickler
or plate coil to the tuning or grid eoil and
the “mutual tuductance” of the two wind-
ings. Quite often the tickler winding is so
designed that its position can be varied in
relation to the grid coil. When provided
with this mechanical means of variation,
the tickler is described as loosely conpled
or wariable,

However, this methed of con-
troiling regeneration has the dis-
advantage, for a beginner, of
introducing mechanical difticult-
ies, such as the construction of a
suituble shaft and mounting de-
vice; turthermore, this method
falls short when eritical ¢on-

At theleft, a view of the
panel of the two-control
“‘Bloopless” set. The cou-
denser Cl tumes the
receiver, RS is the neces-
sary regeneration and wvol-
wme control. SUW shuts
off the battery and J is
the jack for phones, which
may be used for distance
work, cven if an amplifier
is added.

R T e e

trol is desired.  Far better rcsults have
been obtained with a fized tickler winding
cmploying as its means of control a variable
condenser.

Still another method of controlling a fixed
tickler winding is that comprising a vari-
able high-resistor, either in series with the
tickler or shunted across it. ‘This method
has lately come into favor both with broad-
cast and short-wave fans; for it has sta-
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These regenerative detectors use capacitive (Fig. 2) and inductive (tickler, Fig.
3) regeneration control, giving great sensitivity: but, as shown, they are public

nHisances.
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bility, ruggedness and offers the desired
degree of fine control. Employing either
capacity (condenser) or resistance control
of a fixed tickler winding does away with
the necessity of improvising mechanical
means of variation, such as a tickler coil
wound upon a separate form and rotated
within the tuning coil by weans of a shaft;
which, at best, is none too exact a control.

WHY ONE-TUBE SETS ARE ILLEGAL

Before proceeding with the construe-
tional details of this two-tube receiver, the
reason for the second tube should be ex-
plained; and the reader should commit to
memory the following instruction and take
a solemn obligation never to transgress it
himnself, and to do what he can to restrain
others from doing so.

Radio News for January, 1929

Operating a straight regenerative circuit,
the detector of which feeds directly back
into the antenna, on the broadcast waves,
indicates gross lack of consideration for
others or a malicious intent to annoy; und
willful oscillation is punishable in the Fed-
eral courts as the crime of genervaling «
source of radio interference.

In keeping with the policy of Ravio News,

The layout and wiving diagram of the “Bloopless”
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Fig. 6

set; panel and baseboard are separa!ed for convenience’s sake. Run over
each “lead” with a pencil as it is wired; and you will have no trouble in following it.

SW

o (2
- FRAME J —
J .
= i
.
o N FRONT PanNeL ©
i L
_ | — - e - i
. | I BASE BOARD
. - fy
| A I
i i h
' R2
4 PRIMARY @ <
SECONDARY
E¥ V1 F
(©] (<)
i" | R1 \l
PX©@ @ d °
6 P G
s 6.fRTICKLER 3 ) b
' | C=2
1eQ @@@ QO OQQ Qe
. # A =

To'P PosT} GoearosT T i

OF AUDIDO TRANS. OF AUDIO TRANSF.ORMER

www americanradiohistorvy com


www.americanradiohistory.com

Radio News for Jamwry, 1929

———=as.

: TICKLER

i R4

AERIAL COIL
FORM {-
G 4 |
2 !
s {
F F t:
5 +
VIl 1
R1 g1y
z
[a 4
o i
| 5

R2

’ SECONDARY

ik
c2

Z

F+

R3

2
- g

5o

A+ B-

GROUND Sw

A-

JUMPERS C3%
) [ by 3
POST 2)'

B+45VOLTS

TO'B+ POST OF
AUDIO TRANSFORMER

TO'P POST OF
AUDIO TRANSFORMER
\F AMPLIFIER 15 USED.

Fig. 5
The schemuatic diagram of the “Bloopless” set shows the circuit in a form easy to

read; many constractors prefer to build from a schematic.

The resistor R1 saves

nraking another coil.

not to publish or give out constructional
information deseribing the circuit of a re-
generative broadeast receiver where  the
aerial is coupled to the grid of the detector
tube, the set deseribed in this article was
designed with a stage of untuned-radio-
frequency amplification  between  the an-
tenna and the detector tube.  While the
value of this extra tube as an amplifier is
problematical, it serves the purpose for
which it was included in the hookup; and
that is to prevent any “whistles,” “bloops”
or “howls” from passing into the aerial
from the detector. Serving in this capacity
it is referred to as actunally, a “choker”
tube—the name being self-explanatory.

With the exception, perhaps, of the re-
generation control, the apparatus for this
recciver could be assembled from the spare-
parts box of the average experienced ex-
perimenter; even if the parts have to be
purchased they will cost little more than a
good erystal receiver. At that, each part
purchased will be an investment in future
constructional work, for the simple reason
that every part specified for this set can be
usect in any of the advanced five- or six-
tube reccivers; with the exception, of course,
of the pancl and baseboard. The following
list of parts is in addition to the “acces-
sories,” which will be described toward the
end of this wrticle:

FEW PARTS REQUIRED

One hard-rubber panel, 7 x 12-inch;

One wooden baschoard, 11, x 7 x Yp-inch

One variable condenser (C1) .00035-mf;

One variable high-resistor (R5), 0-2000-chm

‘I'wo vacuum-tube sockets (V1, V2) UX
type;

One filament switch (Sw), panel type;

One closed-cirenit jack (J), (three-blade);

Two filament-ballast resistors (R2, R3) 14-
ampere type;

One fixed (by-pass) condenser ((3), .0005-
mf.;

One grid condenser (C2), .00025-mf.;

One grid leak (R4), 2-megohm;

One antenna resistor (R1), 100,000-chm;

Two grid-leak mountings, for antenna re-
sistor and grid leak;

Nine binding posts, either push-type or
spring-type.

One dial, 4-inch, bakelite;

One binding-post strip, bakelite, 9 x 34-
inch;

One 4-inch length of 2-inch bakelite tubing,
for coil.

Fig. 7
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{ne quarter pound No. 2¢ D.C.C. wire for
coil;  hook-up wire, push-back type;
screws, ete,

The first step in building this receiver is
to wind the coil, which is to have the pri-
mary, secondary and tickler windings on
the same “form.” Two small holes are
drillect in the tube about half an inch from
one end; these are to secure the terminal
of the primary winding, and two such holes
should be drilled at each beginning and end-
ing of each winding. After securing about
six inches of the end of the wire through
the two-hole “grip,” wind the primary; as
may be seen from the drawing of the coil
details, this winding comprises eight turns.
After these have been wound evenly and
securely, run a sufficient length of wire
through the two-hole “grip;” so that con-
nections from the coil to the other com-
ponents can be made without reconrse to
necdless splicing. 'This should be done with
both ends of each of the three windings:
about six inches at each winding teriminal
will suffice for this purpose. TFollow the
details shown in Fig. 7 for all three wind-
ings. Care should be taken, also, that the
windings are wound on the form in the xmme
direction; if any of the windings are ve-
versed, they will “buck” each other and
there will he no results.

ASSEMBLY AND MOUNTING

It will be noted that a two-laver winding

is specified for the tickler; this construction
is merely to save space and has nothing to
do with the electrical action of the receiver.
Before mounting the coil on the baseboard,
it will be found more convenient to place
the necessary apparatus on the panel, uml
then fasten the panel to the baseboard. 1f
the coil were mounted first it would prove
somewhat inconvenient to solder leads to
the jack, which is slipped under the tuning
condenser and behind the coil.

When fixing the coil on the basehoard,
moeunt it upon two half-inch supports; in
this particular set two large binding-post
tops were used for this purpose. The same
type of “elevators” was used when mounting
the binding-post strip, directly behind the
coil and at the rear edge of the baseboard.
However, if the constructor desires even
more simplicity than is offered in the lay-
out of this receiver, he wmay substitute
spring-type binding posts for those speci-

At the yight arc the neces-
sary dctails for making
the coil L te be uscd with
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COIL DETAILS
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fied here, and mount them directly on the
bascboard.

As for the other components, the layout
diagram (Fig. 6), is sufficiently explanatory
to indicate the manner in which they are
mounted and wired. In the same diagram
will be seen a jumper connecting posts Nos.
2, 3 and 4 (counting from the left); when
adding audio amplification for loud-speaker
operation, a lead is run from post No. 2 to
the “B.-” post of the first audio-frequency
transformer, and another lead from post
No. 1 to the “P” post of the same trans-
former. Binding post No. 8 is used only
if the constructor desires to experi-
ment with different “B” voltages on the
plate of the first tube, V1; otherwise,
ignored.

““ACCESSORIES™

The operation of the set requires: one
storage or “A” battery, one 45-volt dry-
cell or “B” battery, two 201A-type tubes,
a headset, and a suitable aerial and ground.
After thcse accessories have been added
to the rcceiver and the filament switch is
turned on, a turn of the tuning dial should
bring in some signal. If nothing is heard,
turn the knob of the high-resistor R5 until
a rushing sound is heard in the phounes;
this indicates that the detector is regener-

ating. When this stage is reached, turn
the tuning dial slowly until a whistle is
heard, which is the sign of a broadcast
station being heard when the receiver is
oscillating. Tune the whistle until it is
loudest in the phones, and then turn the
knob of the regenerator until the whistle
disappears; then the music or voice will
be heard.

No mention has bcen made of dry-cell
(199-type) tubes for the reason that the
constructor, even though he is a beginner
in radio, will eventually need a storage
battery as well as the storage-battery tubes
(201A-type) which are specified for this
set. If such are his expectations, the pur-
chase of 199-type tubes and the necessary
dry-cells will be somewhat in the form of
a needless waste—not to mention the fact
that better results are obtained with the
larger tubes. However, if circumstances,
such as lack of electric power, etc., neces-
sitate the use of 199-type tubes, all that
need be done to adapt the receiver to them
is to substitute the proper filament-ballast
resistors for those specified and, of course,
employ three dry cells to light the filament
of the tubes in place of the storage battery.
The use of dry cells to light the filaments
of 201A-type tubes is not recommended, for
obvious reasons of economy.

Radio News for January, 1929

THE ANTENNA

Much has been written about acrials and
grounds; yet, judging from many of the
installations that are still being made, a
hasty observer would think that no author-
ity had ever said a word about this very
important part of a radio installation. It
is here emphasized again, or yet, that the
best results cannot be obtained from a re-
ceiver unless particular care i3 exercised
when erecting the aerial and making the
ground connection.

(Continued on page 670)

Fanggae POST
e JUMPERS
"

T0°P"POST OF AUDIO
TRANSFORMER tF
AMPLIFIER IS USED

+

—

6VOLT BATTERY A”

“B"BATTERY
FI16.4

The way to hook up the “Bloopless” to the
batteries, aerial and ground is very simple.

Some Hints on the “Junk-Box” Short-Wave Receiver

OST of our readers who made
“Junk-Box” short-wave receivers
according to the description con-

tained in our July, 1928, number
are now enjoying satisfactory—in some
cases, really remarkable—results from this
now famous little outfit. However, as might
be expected when several thousand people
using different parts endeavor to follow one
design, many are reporting trouble. For
iheir benefit we offer here a few hints which
may be of value in correcting the diffi-
culties.

Fully 90% of all the troubles reported
originate in the plug-in coils. The “Junk-
Box” constructional article advised a sepa-
ration of one quarter of an inch between
the grid and tickler windings on the tube
bases; but, judging from our heavy cor-
respondence, as well as examination of
several sets sent in to us for test, the com-
plaining constructors are disregarding the

S At the right, a

simple way to
shield the “Junk-
Box?” condensers
against hand capa-
city, which so
many constructors
find a problem.

The original diagram of
the coils of the “Junk-
Box?" This was pub-
Iished in the first article,
though not reproduced
as @ blueprint. Both
original article and blue-
prints give the numbers
of turns in each coil.
Observe the compara-
tively marrow spacing
between twindings.

By Robert Hertzberg

instruction by increasing this space, till the
coupling is ineffective. 'The windings on
one set of coils cxamined in our laboratory
were separated fully five eighths of an
inch.

BRASS OR
COPPER STRIP

i

%

TUNING  CONDENSER
Ci

Rscsuzmcu CONDENSER

Close coupling between the grid and
tickler windings is necessary to allow the
detector tube to regenerate. If the feed-
back condenser used (C2) were larger, the
coupling would not be so critical; but since
the condenser has a capacity of only 32
mmf., we are not allowed much leeway in
the coupling. Some experimenters replaced
this small condenser by a larger one, say
64 minf., and are thus able to obtain smooth
regeneration with less trouble. However,
we wish to emphasize the point that, with
the coils made as specified and with 32-
mmf. condensers, the set should and does

work perfectly.
REGENERATION CONTROL

A short-wave receiver is worthless if its
regenerative action cannot be controlled
smoothly. If the set falls into oscillation

www americanradiohistorvy com

with a strong “plop,” the operator will be
able to distinguish only the squeal of the
carrier wave of a broadcast station; this
squeal is the result of the carrier heterodyn-
ing or “beating” with the oscillations gen-
erated in the set. By adjusting the receiver
so that it is oscillating at exactly the same
frequency or wavelength as the carrier of
the transmitting station, it will becomne pos-
sible to hear the voice of the announcer,
although the reproduction will sound slightly
“mushy.” This method of tuning is known
as “zero beating,” and is very effective for
the reception of weak broadcast stations.

If the set is actually “zero beating,” you
will hear it squeal when you turn the tuning
condenser, Cl, either up or down; in the
critical center position of the condenser the
squeal is absent.

As remarked in the original article, the
ticklers specified for use on the tube-base
plug-in coils are really larger than neces-
sary. Very few of the inquiring construct-
ors seem to have followed the important
advice given in the first article, so it will
be repeated here.

‘With any one of the coils in the socket,
turn the tuning condenser Cl all the way
in, and start turning in the regeneration
condenser, The set will fall into oscilla-
tion at some setting of the latter condenser,
probably when it is about half-way in. This
means the tickler is too large. With the
tuning condenser at maxhnwn, the set
should begin to oscillute when the regenera-
tion condenser is turned to its maximumj;
when this condition is reached, the receiver
will fall into regeneration with a smooth
“hushing” sound at all the lower settings
of the tuning condenser.

REGENERATION VS. OSCILLATION

One of the things that many people do
not seem to understand is the difference
(Continued on page 671)
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The “Lamp-Socket Five”—A Simple A.

Incorporating the Latest Refinements, A Happy Medium
Between Big and Small Sets, Easy to Build, Handy to
Operate, and Attractive in Appearance.

By Beryl B. Bryant

HE nuwmber of inquiries

for full constructional

data of a five-tube set

employing A.C. tubes has
led the staff of Ramo Nrws to
design the receiver described in
this article.  There is nothing
new about the circuit, nor does
it contain any mechanical inno-
vittions; it is nothing more than
a conventional, tincd-radio-fre-
queney receiver emploving AC.
tnbes. It comprises two stages of tuned
radio frequency using 226-type tubes, a
detector using a 227-type, and two stages
of transformer-coupled audio amplification
—the first comprising a 226-type and the
second stage a 171A-type power-amplifier
tube.

This recciver has been engineercd espece-
inlly for use with the “B” power unit de-
sceribed in the December issue of Rapro
News (page 54). Though this assembly was
deseribed in the Beginner's department, it
is nevertheless a very efficient power unit of
the latest design and, probably, the most
flexible in the matter of voltage ontput, yet
available for home construction, ‘The real
reason for its publication in the Beginner's
departent  was that it requires exactly
cleven wires to complete the entire assem-
bly which comprises seven components. A
coinplete set of econstructional blueprints is
available for free distribution to our read-
ers if they will use the Blueprint Coupon in
this issue (page 701) to ask for set No. 70.

In the design of this receiver, as many
conventional features have been incorpo-
rated as would be useful to the average con-
structor.  For example, though much has
been said in recent months about the su-
perior importance of tone quality over dis-
tance-getting ability in a receiver, the thrill
of DX-hunting is still very nmeh with us
and, according to all evidence, will be so for
soite time to come. With this fact in
mind, a regeuneration control (PII in the
diagrams and pictures) has been included
in the second radio-frequency cireuit. By
this control the sccond R.F. stage can be
brought to the actual state of oscillation,
which is quite cffective for successful dis-
tance reception,

PIIONOGRAPII CONNECTION

Another handy addition is the pick-up
Jack, J3, which automatieally places a
phonograph pick-up across the primary of
the first audio transformer when the phug,
to which the pick-up is attached, is inserted
in this jack. TIn this way the amplifier syvs-
tem of the set beeomes a toue-quality power
amplificr for the phonograph and allows the
reproduction of records through the lond
speaker of the receiver.  All the apparatus
required for this is a simple phonograph
turntable with a motor (either clectrie or
spring-wound), and a pick-up of one of the
types specificd for use with radio ampli-
fiers, of which there are many makes now
being - marketed. A convenient arrange-
ment is to incorporate the receiver and

—
* Rapto News Free Blueprint Article No. 72,

L < o, .
Qo @) (FaswW) )]

phonograph twrntable in a cabinet of the
console type, for greater ease of operation,

No. 72

HABD m;-..si B

“Lamp-Socket

Five” reprerents our
respouse lo a wide de-
mand from our readers
for a et of the all-
around type, with a moderate number
of tubes, yet giving an amount of am-
Plification that will ensure good dis-
tance in any fair radio location, and
providing excellence of reproduction
with volume enough for any home on
a good loud speaker. The wiring is
simple, and the list of parts, though
long, includes few of any high cost;
unless the constructor wishes to invest
in the highest tone quality which the
best transformers nutke available. It
should be operated with « “"B” power
unit, such as that described in last
uwtontl’s Ranio NEws, or any other of
gaod  quality.

Any reader who wishes to construct
this receiver can obtain—postpaid
and without charge—a set of Free
Blueprints (including full-sized drill-
ing layouts and the list of parts orig-
inally wsed, with their list prices) by
filling out the coupon on page 701 of
this issue, checking “No. 7T2—The
Lamp-Socket Five,” and mailing it to
the office of Ravio NEws,

Of course, if the constructor
has already a plonograph of the
cabinet type, all he need do is
remove or swing to one side the
arm holding the sound-box so
that it cannot interfere with the
movement of the pick-up device
as it travels across the face of
the record. An extension cord
leading from the pick-up to the
radio set completes this -
rangenient.

CIRCUIT IS SIMPLE

Studying the circuit diagram from an-
tenna to speaker, we find first the antenna
stage of tuned radio frequency with its coil
L1, its single tuning condenser C1 and the
variable resistor R1, which serves as an
oscillation suppressor; the last remains in
a fixed position after it has heen adjusted
to the desired point. Then follows the see-
ond radio-frequency  stage which contains
the oscillation control PH; this stage is
tuned by one section C2 of the two-guny
condenser, the other scetion of which, (3,
tunes the detector cirenit. T'wo convenient
vernier dials operate the condensers.

In the detector stage the cathode-heater
type tnbe (227-type) is used; this tuhe dif-
fers from the 226-tyvpe in that the alter-
nating current is not applied directly to the
filament of the tube, as in the latter, but
the heating clement is electrically separate
from the cathode, which is the clectron-
vmitting element (instead of a filament). A
return lead munst be brought to the cathode
to complete the grid cireuit; for this vea-
son a fifth prong is added to the tube huse,
thus originating the common deseription,
five-prong tuhe,” for the UY-type. In the
detector cireuit we find, also, the conven-
fional grid condenser and grid leak ('5-R2;
and in the plate eircuit of the detector tnbe,
the radio-frequency  choke coil RFC by
passed by the fixed condenser C6. In this
circuit is found also the closed-circuit juek
J3 which disconnects the radio-frequency
section of the receiver from the awmplifier

The “Lamp-Socket Five,” the neat, simple panel appearance of which is shown at the top of
the page, has practically ihe tchole of its wiring run under the bakelite sub-panel, as shown here.
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when the plionograph pick-up plug is in-
serted into the jack.

Following the detector circuit are the two
stages of audio-frequency amplification,
comprising one 226-type tube in the first
stage and a 171A-type tube in the second,
with their respective transformers, T1 and
T2. To prevent any damage to the speaker
windings, a filter system composed of the
choke coil L+ and the by-pass condenser
C8 is inserted in the plate, or high-voltage
circuit of the last amplifier tube; these two
components are connected to the phone-tip
jacks (J1-J2) into which the tips of the
loud-speaker cord are inserted.

POWER SUPPLY

The various windings within the dotted
lines indicating the filament transformer
supply the filament voltages for the tubes
in the receiver proper. As there are three
distinet types of tubes there are three sec-
ondary windings on the transformer; the
first supplies the 226-type tubes with 1%,
volts, the rated filament potential required
for the operation of this tube. In series
with one side of this winding are three fila-
ment-ballast resistors, R6, designed to sla-
bilize the voltage being fed to the tube.
Across this winding is the V-type resistor
R5, which is mounted beneath the sub-
panel; its center tap is connected to the
variable potentiometer R3, which serves as
a biasing resistor for the 22-tube grids,
and is by-passed by the condenser C9.

The next winding supplies 21/, volts to the
heater of the 227-type detector tube. As
with the first winding, the filament-ballast
resistor R7 is emploved here to keep a con-
stant voltage across the heater; the center-
tapped resistor R8 connects to “B-1-22%,7
to prevent hum from the heater of V3. The
third winding is for the 171A-type power-
amplifier tube in the last socket, which re-
quires five volts for filament lighting; this
winding, like the others, is equipped with a
constant-voltage filament-ballast resistor
R10 and a center-tapped resistor R9, which
in turn is connected to another resistor R4
by-passed by the condenser C10. The last-
mentioned resistor provides the grid-biasing
potential for the power tube.

CONSTRUCTION VERY EASY

At first glance, the reader may believe
that the construction of this receiver is comn-
plicated; it is not. After all the apparatus
has been mwounted on the front panel and
sub-panel, it is a simple matter to vun the
Jeads as shown in the layout and pictures.
Obviously, with this type of wiring, it is
extremely important that well-insulated
hoolk-up wire be used; in building the lab-
oratory model of this receiver a solid wire
protected by a covering of the “push-back”
tvpe was used, and proved very efficient as
well as easy to handle in work.

The specifications of parts listed below
offer the constructor a wide choice of manu-
facturers; however, he is advised to pur-
chase the Dhest material within his means.
Alternating-current operation is a “ticklish”
proposition and requires tried and tested
apparatus to insure the desired results. For
examnple, in choosing the audio-frequency
transformers, the builder should bear in
mind that these two components will do
more to establish the quality of the re-
ceiver’s reproduction than any other ap-
paratus in the set; therefore should be the
very best he can afford to purchase. When
selecting the filament transformer, resistors,
condensers and other components on which

some electrical load is impressed, quality
should be taken into consideration with
these items, just as with the audio-frequency
transformers. It is rather poor economy to

save a few pennies on a component which
has a replacement value of dollars.
As it would be a waste of space to go
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into a post-to-post wiring description of the
receiver, because all details are plainly
shown in the pictorial wiring diagrams be-
low, the constructional features which may
offer some concern to the builder will be
described instead. The layouts (they ave
supplied as full-size working templates with
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Instrument layout and wiring connections above the sub-base panel of the “Lamp-Socket Five.” See underside arrangement below.
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the Free Blueprint sheets) for the front
panel and sub-panel are self-explanatory;
however, the sub-panel brackets used to sup-
port the sub-panel are not recommended as
home-constructed components. It is far
sinpler and cheaper to purchase them
readv-made, as at present there ave any

number of types and styles on the mar-
ket.

Sowne readers may prefer to equip the re-
ceiver with binding posts instend of the
reeonnnended plug-in cable used on the set;
if preferred, this may be done without any
difficulty, Merely ignove the cable in the
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diagram and run the leads to standard bind-
ing posts which may be mounted on the reur
edge of the sub-panel; though, as evidenced
by the pictures, their mounting may eause
a good deal of crowding. Therefore, we
suggest that the constructor include the
plug-in cable in his assembly; it is well
worth the difference for the convenience,
nealness and fool-proof safety it offers.

LIST OF PARTS NEEDED

One bakelite front panel, 7 x 24-inch;

One bakelite sub-panel, 10 x 21-inch;

Two bakelite sub-pancl brackets, 81, x 1 x
34-inch;

Nine inches of bhakelite tubing, 115-inch
diameter;

Two dials, vernier type;

One variable condenser, .0005-mf., C1;

One double variable condenser, _0005-mf,
eitch section, C2-C3;

Two audio-frequeney transformervs, F1-'1'2;

One 30-henry audio-frequency choke eoil for
output, Li;

One f(ilament transformer, with three wind-
ings to give 11,. 21, and 5 volts;

TFour sockets, UX-tvpe;

One socket, UY-(5-prong-) type;

One oscillation control (phasatrol), PH:

One variahle resistor, 0-1,000-ohm, wire-
wound, R1;
One grid condenser with grid-leak eclips,

.00025-wmf., C7;

One grid leak, 3-megolim, R2;

One radio-frequency choke coil, 80-milli-
lenry, RFC;

One fixed condenser, .001-mf., C6;

Four by-pass condenscrs, paper-tvpe, 0.5-
wf., C4-C5-C9-C10;

One by-pass condenser, paper-type, 1.0-mf.,
C8;

One resistor, 0-2,000-ohm, 5-watt, R3;

One resistor, semi-variahle, 0-3,000-olun, 5-
watt, Rt

One resistor, center-lapped, “V”-type, 10-
ohm, RR5;

One resistor, center-tapped, “V”-tvpe, 20-
ohm, R8;

One resistor, center-tapped, “V”-type, 100-
ohm, RY;

Three filament-baltast
RG;

One filament-ballast resistor. 227-tvpe, R7:

One filament-ballast resistor, Ij-ampere,
R10;

Oue plug-in eable, seven-pin type:

One power switch, 110-volt type, PrSw;

One closcd-eirenit jack, three-prong, J3;

‘I'wo phone-tip jacks, for loud speaker, J1-

2.
-y

resistors, 226-type,

Two binding posts, for aerial and ground
leads;

One qnarter-pound No. 30 D.C.C. wire for
coils;

Two 25-foot rolls hook-up wire, push-back
type;

Three vacumm tubes, UX-226- (A.C.) type,
11,-volt filaments, V1-V2-V4;

Orde vacunm tube, UY-227- (A.C.) type,
21/-volt filament, \'3;

One vacrun tube, UX-171A-type, V5;

Six feet silk-covered lamp cord, for 110-
volt input to filament transformer.

MAKING THE COILS

It is best, perhaps, when assembling the
receiver to get the coils wound and out of
the way so that they can be mounted in po-
sition at the proper time, and wired into the
circuit upon the comptetion of the assem-
bly, The first step is to cut the nine-inch
bakelite tube into shorter leugths, three
inehes each; of counrse, if these tubes have
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been obtained cut to size, so much the bet-
ter. When winding the coils, first drill two
small holes about half an inch from one end
ot the tube; this is to secure the terminal of
the wire while the coil is being wound and
also after the coil has been completed and
wired into the circuit. These holes for
fastening should be drilled about an cighth
of an inch apart, so that the end of the
wire can be inserted into the form at one

Fig. §
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At the right, the way
in which the “Lamp-
Socket Five” is con-
nected to the Adjust-
able “B” power wnit
described in our De-
cember issue, and
which is well suited to
the purpose. The “C”
terminals are not used
because suitable resist-

SN

229X

PLUG-IN CABLE
FROM RECEIVER
110 YOLT LINE

TO "B” POWER UNIT|

hole and out at the other; when doing this, ‘;";; with the ""fd""i
. . . CH R J! I
be sure to leave about six inches free to oL Arir Aoty

are provided in the set.
make connections easily.

Wind 75 turns for the seeondary, taking
care that none of the turns overlap; after
this number of turns has been wound, drill
two holes as at the beginning of the wind-
ing, and secure the winding in the same
manner. Leave the same amount of free
end for the connection. The primary is
wound with 20 turns of the sume gauge of
wire as the secondary (No. 30 D.C.C.);
and the same method of securing the ter-
minals is employed with this as when wind-
ing the secondary. Prepare 1.1, 1.2 and L3
in the same manner.

After the other components have been so
mounnted that the assembly is veady for the
mounting of the coils, the forms may be se-
cured to the sub-panel by means of two
straight Z-brackets, one at each end of the
coil form, or with two I-inch brass pillars.
‘I'he angles of mounting the coils, shown in
the illustrations accompanying this article,
are different to prevent inter-coupling of
their magnetic fields. Placing two coils
with their axes in line, or parallel, will bring
about such coupling between the two coils;
this condition is undesirable because it re-
sults in inability to control the oscillation of
a receiver. For this reason, it will be no-
ticed, the coils placed at the ends of the
sub-panel are mounted horizontally at right
angles, and the center coil L2 vertically.

Fig. 4
Below, details of R.F.
coils to tune with
.0003-mf. condensers.
The windings are
spaced about a quarter-
inch apart,  Ample
room for mounting is

"B POWER UNIT

VOLTAGE DIVIDER |
METHOD, OF WIRING CABLE ——
TO "B'POWER UNIT. UNUSED

left at one end.

PRIMARY
20TURNS
#30D.CC.

SECONDARY
75 TURNS
. &30DCLC.

COIL DETAIL

(SAME FOR THREE COILS)

ASSEMBLY AND WIRING

It is suggested that the radio-frequency,
detector and audio-frequency circuits be
wired first and then the filament circnits;
this will add no difficulty to the wiring and
will help to produce a neater and more ef-
ficient job. After the radio- and audio-
frequency circuits have been wired arcd
checked, the A.C. lines can be added. When
doing this note in the circuit diagramn that
the filament leads are twisted; this construc-
tion creates a capacity which obviates the
necessity of placing condensers across the
leads to by-pass out the 60 cycle-hum. The
leads requiring this twisting are so indicated
on the circuit diagram; do not overlook this
part of the job. Often a receiver with all
circuits testing correctly will have a hum
which will defy trouble-shooting ; merelv he-
cause  of the simplicity of the cause—
straight, parallel A.C. leads.

FILAMENT
TRANSFORMER

\ ey \\ :
N
With practically every length of wire, except two, run beneath the  reception conditions. Both within and without, this set is a most
panel, the “Lamp-Socket Five” has an especially attractive appear-  attractive one; and, if it is bwilt with component parts of good

ance when the cabinet cover is lifted. Lined up at right angles, quality, the results which the builder may ewpect are very good.
as shown, the small coils do not require shielding under ordinary  The design shown is a safe one to follow.
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popular blueprints.

which it has evidently done.

“l Want to Know” department, on page

SEND THE COUPON IF YOU WISH FREE BLUEPRINTS!

O many thousands of Free Blueprints are mailed each month by Ramo News
that the total cost is too high to waste any. Originally, each request was accom-
panied by ten cents, which did not cover the cost.
made gratis; and it has been necessary to reprint edition after edition of the more

The sole purpose of this unusual offer was to encourage home radio building—
But, as each article carries the circuit diagrams, etc.—
everything in fact but the drilling layouts, manufacturers’ names, and other purely
constructional details—there is no good reason why anyone should send for a Free
Blueprint unless he intends to build, and not to use it for wallpaper.
must have the magazine containing the complete article.

For that reason, in requiring that applicants for Free Blueprints in the future
use the coupons contained in the same issue of Rapio NEws in which the descriptive
article is published, we do not put a hardship on any bena-fide constructor; but will
assure the distribution of the blueprints only among those who will put them to
practical use, warranting the cost of their printing and distribution.
print coupon covering apparatus discussed in this issue is on page 701.
seeking other diagrams and information are referred to the notice at the head of the
661.

No Further Blueprints Can Be Sent Free Withour Coupon

Since then, this service has been

To build, he

The Free Blue-
Readers

TESTING AND OPERATION

After all wiring has been completed and
the  subsequent  thorough  checking  has
proved that every circuit is as it shonld be,
the various colored leads of the plug-in
cable are connected to their respective posts
on the voltage-divider of the “B” power
unit. A short study of the diagram illns-
trating these connections (Fig. 5) will sim-
plify matters.  After all external connec-
tions have heen made the switeh is turned
on; Lut the set is not yet ready for opera-
tion. That is, it will bring in signals, but
not with the fullest eflicicney or anywhere
near ity for the simple

it by car (that is, by the quality of the
speaker’'s reproduction) if he then takes
voltmeter reacings of his final adjustments.
The experiment will be a revelation as to
the absolute necessity of meters.

This reeciver reguires approximately 30
scconds to “warm up”; or, in other words,
the heater of the 227-tvpe deteetor tube re-
guires that length of time to heat np to the
temperature where the cathodeswill begin
to function. However, this time-lag charac-
teristic applies only to the detector and not
to the other tnbes in the set, which begin
functioning almost instantly with the turn
of the switch.
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The ground and gronnd connection for
this set must be as nearly perfect as the
constructor can manage with whatever is
at his disposal. Since the carly days of
radio, a good ground has meant good recep-
tion, and a poor pround little reception or
none at all. Even more care must be em-
ployed when using A.C. units and, es-
pecially, A.C. tubes. Where buried plates
or wires cannot be used, experiment with
the varions grounds at hand: for example,
nim a wire to the cold-water pipe, the steam
radiator pipe, try each one and then com-
binations. Probably the best way to do this
is to tune in a weak station and then try the
various grounds and combinations till yon
find one giving the best signal strength;
this will indicate the ground with the lcast
resistance and, obviously, the one to be
used.

Do not overlook the importance of the
aerial; because of the sensitivity of this
recciver it is highly important that the
aerial and lead-in be well insulated from
any other objects. For the aerial wire solid
No. 1+ enamelled is recommended because
achd-smoke and soot, which generally at-
tack and corrode bare copper wire and thus
lower its effieieney, cannot affect enamelled
wire. Also, because of the sensitivity of the
set, the length of the aerial need not be
near as great as that requived by the gen-
eral run of battery receivers. It must be
rememhered that, the longer the aerial, the
greater the pick-up of electrical noises as
well as signals. Seventy-five feet should he
sufficient for all purposes.

reason  that the “B”

power voltages must be JAERIAL

ook e .3 _9 b

(Ilml\uI. with a 0-200 I T ,__B’iv V1 Lz

high-resistance voltmeter J

in order that the con-

struetor may know  ex- #

actly what potentials are 2

being applied to the re- 4

ceiver. It mmst be re- "l(;_

membered that the power = crourD :tl;?v.
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ploys a set of variable The schematic circuit of the “Lamp-Socket 1{GREE.

taps on its resistors Five,” with its built-in 0" power supply. BLACK

(l . 'l. e e A “B” unit is required; the “C" wolteges }

which control very aieely are awtematically obiained. Most of the SLATE.

the voltage output of the adjustable controls shown are adjusted once 'y

'lmit;. most sur'pl'ising for best resuits and then left alone. ("B"",PAW'CRUE

readings can be obtained PLUGAN

from ihe voltage-divider fov.

posts after one adjusts g

End of Monthly Constructional Prize Contest

announce the discontinnance of the

Ilundred-Dollar Constructional Prize
Contest inangurated with its April, 1928
number.  Althongh a large number of en-
tries have been received, so few of them
conform cven to the mechanical reqguire-
ments of the competition that it has been
impossible for the cditors to award the
prizes to more than four contestants during
a period of seven months. The awards
went to W, Francis Goodrean, of Drovi-
dence, R. I, for his “R.F. Short-Wave
Broadecast Receiver”; to David Grimes, of
New York City, for his *R.I. Booster
Unit”; to Ilerhert J. Reicly, of Tthaea,
N. Y, for his “Neutrohcterodyne™; aned to

R.\I)IO NEWS regrets that it must

W. II. Scheppele, of Waterloo, lowa, for
his “Combine” receiver.

The rules of the contest stated very
plainly that no one wowld be ecligible for
a prize unless some experimental work had
been done and the practicability of the de-
vice had been demonstrated by the builder.
Most of the entries consisted merely of ideas
or suggestions, accompanied by the request
that Rapio News do the experimental work
necessary for their full development. Many
correspondents who elaimed they had new
circuits did not trouble to send in cven the
diagrams, withont which the editors could
not possibly determine the patentability,
ov cven the practicability, of the ideas.
One 1an even neglected to inelnde his ad-
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dress in his first letter, and became very
indignant because it was not answered.

The receipt of all communications rela-
tive to the contest was acknowledged very
promptly, by special cards. If any read-
ers submitted entries and received no word
of their fate, they failed to indicate ade-
quate return addresses, or their own stamped
and addressed envelopes -were incorrectly
made out. The editors are helpless in cases
of this kind, for they cannot he expected to
know the addresses of such correspondents.

A number of the entries in the contest
could not be considered as prize winners,
but arc nevertheless deserving of some space
in the magazine. These will be published
and paid for at a special rate.
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A Self-Supporting Winding

IIE art of winding radio coils has in-

deed undergone a change since the days
when coil winding was a matter of starting
work at the end of the table where one
end of the coil form was located and, after
nuny days of painstaking turn-by-turn la-
bor, finally arriving at the other end of

SPACED

con ) ADHESIVE TAPE

Fig. 1

<l space-wound R.F. inductor made on a tum-
bler like this is casily slipped off the form.

the table, where the other tevminal of the
form was located. This coil form averaged
some three feet in length, absorbed for its
winding sufficient wire to reach from here
to vonder and. after receiving a half-inch
coating of shellac, was mounted in an up-
right position on the operating table so
that one’s hat conld be tossed conveniently
over the formn upon entering the room.

As will be seen from the illustration of
an ingenious  wrinkle (Fig. 1) herewith
coil construction has taken (paradoxically)
a turn for the better in these soft, luxurious
vears, In this nrethod four strips of ad-
hesive tape are placed upon a common
tumbler as shown, and the winding placed
over them. The alternate layer of twine
is nsed to space the windings, to reduce the
distributed capacity, and thereby increase
the efficiency of the coil. After the re-
quired number of turns have been wound,
the ends are cut (léaving sufficient length
for hook-up), the adhesive-tape tabs are
folded hack and secured, and the self-sup-
porting coil is then readily removed from
the tuinbler for use.

A Double-Ended Plug-In Coil

WHAT might be termed a double-action
plug-in coil is herewith submitted for
the “wrinkle” fan with an eye for labor-

saving devices. Before proceeding with the
constructional data, it may be well to ad-
vise the builder that ample space should
be left between the two sets of windings,
and that care should be taken to see that,
while the two windings of each set should
be wound in the same direction, the two
sets should be wound oppositely.

A bakelite, or heavy cardboard, tube 6
or 7 inches in length with an inside diam-
cter of 1-3/8 inches, so that it fits over
the average UX base, is obtained for the
coil forms. On one end wind a tickler, pro-
viding for the terminmals by drilling or
punching a hole at cach end of the winding;
50 that the terminals may be brought down
through the inside of the form, into the
tube base and so through the prongs. These
terminal leads, or loose ends of windings,

BOLT
_TUBE BASE

//,/ v
y sy v
V ///// 7

Fig. 3
PANEL\ The use of tube-base coils
for Junk-Box and other
. //» sets is commending itself
5f 7Y to constructors. You can
P /// /// Ve note buy forms withont

waiting for a tube to blow.
This stunt results in §ust
half as many coils to paw
over when changing waves.

— Bt

COUNTERSINK

- - SUB-PANEL‘, Flg. 4

- = = SUGHT‘gUg':'gEﬁEL = A long panel s apt to
develop what engineers
"NUT call a buckle. The author
Vo, pi of this wrinkie applies o
SUB-PANEL MACHINE SCREW-14" course in  structural de-
BRACKET TWISTED COPPER s sign to the problem of
WIRE preventing any such

occurrence.
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should be at least 4 or 5 inches in length
so that they can be worked with some wire
to spare. The grid coil is wound, a quarter
of an inch above the tickler winding, with
the same procedure as to leads outlined
above. J.eave an inch and a half or two
inches between the sets of windings, ar-

WINDOW SHARE
RING

FILLED WITH
==—MELTED SEAL-
=—— ING COMPOUND
AND ALLOWED
TO HARDEN

TUBE-

BASE
coiL

Fig. 2

This is a very convenient way to put a prac
tical handle ou o tube-base plug-in coil.

ranging for the terminals of the second in
the same maunner as in winding the first
coil. (See Fig. 3.)

After both sets of windings have been
comipleted, you should have four long ter-
minals projecting from each end of the
tube. It is then a simple matter to pass
these ends through the tube prongs; after
the bases have been fitted to the form, the
leads are cut to the required length and
soldered. It is advisable to pass a bolt
through the form and the base as sug-
gested in the drawing. The top of each
grid coil is connected to the grid con-
denser, and the bottom to the filament
return.—Contributed by Archie Mares,
Cheney, Washington.

Putting a Handle On It

THOUGHT for the short-wave listener
who builds his coils on tube-bases has
been snbmitted ‘by a constructor of the
“Junk Box™ short-wave receiver, who prob-
ably ran into the difficulty of having his
coil windings slip off their forms every
time they were roughly handled. Obviously
the way out of this difficulty is to fasten
some gripping device to the coil forms,
so that they can be pulled out of their
socket without touching the winding. How-
ever, the “rub” in that idea is that the
average tube-base has very thin walls and
requires delicate handling when drilling
large holes, such as are nceded for a suit-
able bolt. In order to secure a suitable
grip and still avoid tampering with the base,
our contributor suggests the following:
Take some of the sealing compound from
the top of an old discarded “B” battery,
melt it and pour the mixture while hot
into the tube base; while it is still in a
Yiquid or semi-liquid state insert a window-
curtain ring in the position shown in Fig.
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2, opposite. Allow the sealing compound
to harden; the portion of the ring sticking
out of the compound after it has cooled
makes a very convenient handle by which
the coil can be safely inserted or withdrawn
from the socket—Contributed Ly D. M.

Brown,

A Simple Vernier-Compensator
SIMPLY, but cffective, vernier cons
trol can be, constructed in little time

with parts usunally found in the experi-

nienter’s spare-parts box. A strip of zine

TUNING CONDENSER

ZINC PLATE_\S_\\\\

25X Va2t

f [LRASS ANGLE

3 SPRING BRASS
PANEL AND % gy
|[BASEBOARD. =4t
Fig. 5
This “book-type” condenser is casily made and
will be wseful with many oeld-style condenscrs
and for other purposes around a set.

or sheet brass is soldered to the stationary
section of the condenser which makes con-
tict with the stator, or fixed plates of the
instrument; and is placed in a position per-
pendicular to the condenser base, as shown
in the illustration (I7ig. 5). The second, or
movable, plate is soldered to a shaft so that,
at maximum, therve is an air space of about
an cighth of an inch between the two plates.

The details of the shaft wounting are
self-explanatory; a standard rheostat knob
equipped with a set-serew fastener is used
on one end of the shaft, which is restrained
from undune motion by means of the brass
angle, mounted on the basehoard, and a
collar. A strip of spring brass aids in this
control and serves also as a wiping contact
for the movable plate of the vernier. This
wntact should exert a pressure heavy enough
to prevent the plate from woving of its
own weight after it has been brought to
the desired position. 'The approximate size
of the vernier plates is 2 x 114 inches.—
Contributed by Walter Fisher, New Flaven,
Conn,

A Double-Receiver D.T. Switch

s HE popularity of the shorter waves has

brought about a rather heavy demand
for short-wave reccivers; which demand, in
turn, has presented a good many minov
problems to the builder. Many of these
have been solved by the manufacturers—
such as the design of a short-wave adapter
which is plugged into the regular broad-
cast recciver, and makes use of that set's
amplification systern.  Other systems per-
mit a choice of long or short-wave recep-
tion, by means of switches which throw in
or out of the circuit suitahle inductances
and capacities to bring about sufficient
wavelength changes. Tlowever, one of the
best methods, from the standpoint of effi-
_cdieney, is to cinploy two separate receivers

with a switching cirenit (as shown in Fig.
8) by means of which cither receiver may
have its filaments lighted and be connected
to the acrial without disturbing the settings
of the other receiver—Contributed by
Dwighit P. Carpenter, Peekskiil, N, Y.

Laying Out a Scanning Disc
HOUGH Ranmo News does not recom-
nendd the building of television scan-

ning dises by the experimenter—unless he
is an expert in precision machine work and
possesses the necessary power drills—there
arc a good many amateurs who desire to
“roll their own,” in spite of somie very good
and obvious reasons why they should not.
However, lere is a scanning-disc method
that might give some results; and, though
its meceting with success cannot be guar-
anteed by this magazine, it is published for
the handy constructional hints it contains
for those who would cave to try their hand
at drilling a home-made disc or two.

First, obtain a large phonograph disc with

one-side recording (a two-side record ecan
be used by sandpapering the grooves ont
off one sidce), and place a 7/16-inch mandrel
in the center hole of the dise. A picee of
string is then wound a number of times
about the mandrel, bringing the end of the
string near the edge of the record, after a
loop is tied in the string and a pencil plaeed
in the loop; then one morve turn is wound

lECORD

i vat
[}

1 3 ..\.\- 5
| _~ATRINGAND

\\Pm; : .

Fig. 6

If the Ravio NEwWS television disc blueprints
do not suit, you can design your own by the
simple mcthod above. (We dare you to try itl)

about the mandvel, giving the line for the
scanning holes. To insure even spacing
of the seanning holes, place a 360-degrec
dial over the exact center of the record and
secure it so that it will hold its position
until no longer necessary, It is then a
simple matter to draw 48 or 24 radial lines
from the dial divisions. Where
each intersects the line drawn
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Stiffening the Sub-Panel

S a rule, lengthy sub-panels—at lecast
when weighed down by transformers
ot the type found necessary for the guality
of reception desired these days—develop

BROADCAST
RECEIYER
COUBLE-POLE/
DOUBLE-THROW|
SWITCH

o0—-I

BROADCAST
RECEIWVER
FILAMENTS

SHORT-
WAVE
RECEIVER

SHORT-WAVE
FILAMENTS

&

Fig. 8

“Combine" reccivers grow in popularity, The
sitmple switching device ebove {s convenient.

indentations mnidships whieh arve everything
but artistie, and often disastrons. While
a third, or even a fourth, sub-panel bracket
nay be iustalled to overcome this sagging
tendency, the idea of so much additional
equipient may not appeal to the average
constructor. Furthermore, the more brack-
ets one adds to the underside of a sub-panel,
the greater the difficulty in wiring the
recehver,

Fig. 4 shows a way of preventing sag in
sub-panels which is both simple and cheap.
Some readers may recognize this wrinkle as
a miniature of the familiar one employed
to keep the acrial mast fromm bending with
the stress of the antenna. This sag-pre-
venter offers, not only a sceure brace, but
also a convenient means of grounding the
various “A-—" leads on a common lead, pro-
viding the support wire is of copper—
Contributed by . K. Jewetl,

Bloop to Yourself Alone

T last! TUse has been found for the

“squeal of the pig!”  Just at the
iime when great heads are huddled in an
effort to concert a mighty heave, so that
it may be sufficient to toss all regenerative
receivers in the ocean, a use is found for
their “squeals”  ‘The suggestion outlined
below was hit upon by a would-be trans-
milting “ham” who desired to learn the
code and did not eare to use a buzzer be-
cause of its “far-away” sound, when used
withont phones, and its uncomfortable,
squawky note when nsed with phones. Be-
side the standard regenerative rceciver, the
accessories reguired ave, a pair of phones,

(Continued on page 675)

with the pencil in the looped
string, dril a  hole 1/16-

inch for a 24-hole disc, 1/32 $ 9

SET CONNECTING STRIP
PHONES B+AMP B+DET B- A- A+ GND. ANT.

for a 48-hole disc. After com-
pleting the drilling, and finish-
ing with sandpaper, it may be
advisable to fasten the dial to
the record; so that the dial may
serve as a motor-shaft coupling.
—Contributed Ly George Minty,
Victoriu, B. C., Canada.

Fig. 7
Throw open this switch and oscil-
late to your heart’s countent, (A
donble-throze  switeh  and  jumper
wonld provide also a good grownd

, B
+22:

‘B’ BATTERY

AERIAL

OTQQQQ I_J
i

Locme

=

TELEGRAPH KEY

GROUND

e

for the aerial when not in nse)
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FANS HEAR THE WGY CALLING ITS MATES

Short-wave fans throughout the world have had
the opportunity to hear a three-way conversation
between America, Java and Australia by phone.
During recent experiments between W2XAL,
Schenectady, on 31.4 meters and A2ZME, Sydney,
Australia, 28.5 meters, two-way conversation was
conducted with the greatest of ease in the early
niorning at the American station—which corres.
ponded to late in the evening in Australia,

On October 17 the announcer at 2ME, R. E.
Farmer, informed the American announcer, A. B.
Hitt, that the Dutch station ANE, Bandoeng,
Java, 15.9 metcrs, desired to come into the dis-
cussion; and, with the aid of two short-wave re-
ceivers at each station, the parley was held as
familiarly as over a party telephone line. The
Australian station is nearly ten thousand miles
from Schencctady, the Javanese station about as
far, and the two latter are over three thousand
miles apart. The short-wave conversation was heard
by listeners in Peru, aud probably in most other
parts of the world.

On October 26 WGY rebroadcast one of these
conversations during the hali-honr between 6:30
and 7:00 a.m.. which is the most favorable time
for communication with Australia; and on October
31 prominent Americans and Australians exchanged
verbal greetings, which wcre also broadcast. The
short-wave reception, though at times wonderfully
clear, is not uniform, and at times fades greatly.
This effect varics also with the wavelength; so
that the reccption may be perfcet from one direc-
tion and almest nnintelligible from the other.

SHORT WAVES GIVE SURPRISES
Editor, Rapto News:

Like the many readers of your noted magazine,
I'm an addict to the short-wave field, and growing
more enthusiastic everyday; and I'm one of the
great majority who find the Rapio News far out-
distances any other in radio rescarch. That now
well-known Junk-Box has received many comments,
Lut all will have to be going some to feel so clated
as I. It's a real humdinger. I've tricd quite a
nuinber of hook-ups but the J.B., gives the *Sailor’s
Farewell’ to the rest. Got them all beat. I have
rebuilt it time and time again and I'm sure that
as she is will give me all satisfaction for the
winter, I now find very little of the well-con.
demned body capacity, the only reasons that I
can presume—ruhber fcet on baseboard and your
jocular wooden spoons.

The many stations I've reccived include Holland

an1o NEws will welcome any definite tn-

formation from our readers about uu-
listed stations whiclh you may lhear putting
on programs, only if you hecar the call or
the announcement of location. [Please give
the wavelcngth as closcly as you can esti-
mate it. Because of the number of cxperi-
mental  transmissions by amateurs aud
others, we canstot undertake to Jist such
stations in the short-wave broadcast list on
diother page, unless confirmation is re-
ceived of their having a regular schedule;
but all definite information received will
be published here.  Please conswlt dota
we have published before writing for ine
formation; we have mno way to identify
a station by its program or lenguage, since
many foreign stations transmit in several
languages; mor cvest by its approximate
wavelength, unless 1t is one of the larger
and best-kuown transmiticrs,

and Chelmsford, England, and hosts in these
United States. WGY and CJRX ‘are my most
consistent, others to boot are WSGH. WABC,
KDKA, WLW, WOC, KSTP, Long Beach—and
to many to mention—not forgetting WRXY, our
own Rapio News station. But of all these the
first two are the only ounes with creditable clarity,
and they come good. New York and London come
in very good in their two-way conversation, and
indeed iuteresting to a short-wave snooper. Phone
stations are hot. I have reached out to Santa
Barbara, Georgetown (British Guiana) AGB pre-
fixed with C, this latter station near to 29 meters;
they come in quite regular. And now, in inquiry,
1 wonder if any readers have ever received a
phone station with call OCYA? I question its
whereabouts. And 1 presume there were many
searching the air when the Graf Zeppelin came
this way. Sunday, October 1I, I tuned in a
phone station which repeated messages in English
and German from the Graf Zeppelin; each
message being preceded with “JAA—KUN/KLL;”
later “JAN—ZSS—KUN/KLL.” Where was I?
By the dials, somewhere close to 20 meters. I'm
sure it wasn’t N.\A, one of the regulars. I staved
with this station from 4:45 p.m. until 5 a.m.
next morning.

At present, on the highcr waves, I am using

F
2
g
i

L

Half the 15.45-meter directional antenna of the Sainte-Assisc transmittcr of the Societe Francaise

Radio-Electriguc, ncar Faris.

The “baies’” or nctworks are double, a quarter wavelength apart,

and the squares are half a watelength on an edge; the vertical center lines are feeders. Only the

middle of the aerial is directly cxcited.

Results obtained with witra-high speed messages to

Argeunting warrant the prediction of “‘the use in the ncar future of these short waves for tclevision.”

www.americanradiohistorv.com

Radio News for January, 1929

the Pacent Ultimax. Tor tone and volume this
is the Dest five-tube hook-up -I've handled. Yow-
ever it holds one disagreeable feature, its oscilla-
tions in the lower channels. This set being some-
thing out of the ordinary, I'm at a loss as to
how I can insert a control,
Geo. H. CarTeg,
308 Alulberry Terrace, Albion, Mich.
(4 high-resistor in the “B+" lead of the R.F.
ampiificr is a simple means much favorca‘ at the
tresent time. From 0 to 100,000 ofims is a good
range.—EpiToR.)

RECEPTICN ON A.F. STAGE

Editor, Rapto NEws:
Kindly publish a few hints on short-wave troubles.
(Sce page 646) 1 constructed the “Junk-Box'’ but
can’t get anything; it sounds like the ocecan
roaring. Batteries, tubes, phones and parts used
in set are all O.K. Now here’s the mystery. 1
can pick up Base 9, Coast Guard short-wave sta-
tion at Lewes, Delaware, without any plug-in coils
in the sockets. What's the reason for this? (Tic
antdio-frequcucy tube is oscillating and there is
sufficient pick-up to get the nearby short-waete
station from this tube acting as a detector. Test
the A.F. transformer.) 1 used these same parts
{zeithout the trausformer) but made a short-wave
converter and plugged into my receiver and had
plenty of whistles,
EpwaArp J. BRrOCKAWAY.
I1ildwood Anncz, MWildwood, N, J,

“JUNK-BOX” CONVERTER

Editor, Rapio NEws:

I stated that I conldn’t get anything outside
the states on my *“Junk-Box.” The tables have
turned. 1 made it into a short-wave converter for
my Browning-Drake and got XD.\, Mexico City;
SPU, Santa Cruz, Bolivia; SPW, SPX, Rio de
Janeiro: ABG, Nanen; GBH, Grimsby, England;
7NR, Seldovia, Alaska; EAM, Madrid, Spain;
NPM, Honolulu, and AND, Tjelilin, Java. They
are all code stations; besides these I have got a
batch of unidentified stations. I believe the reason
that I canuot get voice as yet is that I use only
43 volts on the plates of three tubes.

Of course, making it into a converter wasn't
the only thing I did with the set; the principal
improvement was the grounding of the other end
of my aerial. It worked wonders with my Brown-
ing-Drake, allowing it to receive KFI with but
45 volts on the plates, and with volume ecnough
1o operate a speaker satisfactorily. With the *Junk-
Box" it has helped me to get many code stations.

The next improvement was the complete elimina-
tion of hand capacity; I use a copper pauel and
mount the condensers directly on it. The making
of a short-wave converter from it is another simple
matter. I disconunected my audio amplifier in the
“Juuk-Box,” made a plug of an old tube base
with leads to the prongs, and attaclicd my lead
from the R.F. choke to the “P,” and the filament
leads in the same manner. I insert the plig imeo
the detector socket of my B.-D. (any receiver
will work) and put the tube removed from it into
my converter. The aerial and ground are con-
nected to the couverter and the speaker to the
B.-D.. and there 1 have a first-class short-wave
converter. It is so compact that the longest lead
is three inches; and the whole set could be placed
in a cigar box, with enough space for another
like it. I would like to hear from builders of
the “Junk-Box™ who have either good or bad Iuck
with it, and exchange ideas. If anyone can tell
why I can’t get the foreign broadcasts, 1 wish
they would tell me why and what to do. 1 anm
about to break into ham transmission and would
like to hear from hams who have established records
with 199s and wonid be willing to help out a
begimier,

CHESTER TucHoOLSKI,
1012 Bremen St., Milwankee, 11is.

A BRITISHER CHATS ON SOUTH AFRICAN
RADIC

Editor, Rapto NEws:

Here is the circuit of a really successful screen-
grid tube to place before the Rapto News Short-
Wave receiver. As it has been drawn, it uses the
British 5623, which I know—this is of course a
sir-volt tube—hut doubtless the UX-222 will do
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equally as well. I can assure your readers that
the inereasc in amplification and the correspouding
increase in clarity is really remarkable.

The first thing which struck me on arrival at
Durban in the provinece of Natal (Seuth Africa)
was the complete lack of outside aerials and, upon
numerous ituirics, [ found that the reason is
twofold.  First, most reccivers are of one or
two tubes for local reception only and, owing to
the continual static, the indoor aerial was chosen
as the more appropriate. There is, however. another
side to the question. ‘That is the cost of the
listening licensc, £1 15s per amum ($8.56) and

short-wave sets in the Canal Zone are interfering
with their reception of codc messages from the
States, etc,, they have recommended to the em-
ployees and all radio fans within radiating range
to use a Dblocking tube (screen-grid) before the
regencrative detectors of their receivers, I take
this opportunity to ask you for a blueprint.
J. J. Ecxex, Jr,
P.O, boxr 449, Panama, R, P,
(As a rule, disturbing radiation is very small
from a regeucrative set on thc short waves—in
contrast to one on the broadcast band; becanse the
nadural period of the antenna is smuch that it is

“RADIO NEWS” SHORT+WAVE
RECE
2 Sl PLUG+IN SECONDARY -
UNIT ; )
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Alr. Somcrset adds an R.F. stage to the Rapvio News Short-IVave Receiver, Model 1927, and
further filters the outpnt with a sccond R.F. choke and by-pass condenser. The tube he uses
is a Britich onc of different appearance from the UX-222.

doubtless the indoor aerial is safer for those
who do not wish to pay this ¢xorbitant charge.

It appears, according to the \frican Broadcasting
Co., that very little interest indeed is shown in
large sets. of the order of five tubes or more,
because—though there are two stations at Johan-
nesburg and Cape ‘Town, respectively 1000 and
900 miles from Durban—their programs are not
worth listening for because of the appalling static
always present,

On the whole. the quality of Dbroadcasting is
very good, but the times of transmission are very
abbreviated. As a general rule, stations do not
start transmitting before 5 p.m. South African
time and close down at 10:30 p.m, (3:30 p.m.
Eastern Standard Time). One explanation is the
fact that, as peoble here are living in a sub-tropical
region, everything starts very much earlier in the
morning. For ninety-nine days out of a hundred,
a most brilliant sun greets them at 6:30 am, and
leaves them at 6 p.m., practically throughout the

year, Therefore, most people turn in at shortly
after 10 p.m. This secems amazing to European
listeners when Madrid (for instance) keeps on

till 1:30 a.m. .

Regarding the short waves, one or two interest-
ing facts stand out: static is also very prevalent
down to 20 meters and one has to be a real
enthusiast to listen to Schenectady, owing to the
time difference. W2XAT is very well received
indeed about five in the morning. W2NAD and
55\V (England) are not so successful beeanse, for
some apparently unknown reason, the baud between
21 and 25 meters is received extremely badly in
South Africa. I onee heard W2XAL’s short-wave
transmission very well at about 2 am., SAST,
Nairobi, Kenya, on 90 meters is also well reecived,
static permitting.

I shall be delighted to get bhack to Europe, where
radio waves are far easier to tune in than out,
notwithstanding that the climate of Soumth Africa
is wonderful; always sunshine, never rain. I
wenld like to ask my Ameriean friends to thank
their stars (and stripes) that they have more than
three broadcast stations.

E. T. SoMERSET.

NAVY RECOMMENDS R.F. STAGE

Lditor, Ranioe NEws:

I am an assidons reader and find Ranto News
the grandest radioc publication that 1 know of.
Lately 1 have been particularly interested in the
articles treating with short waves; as in this country
this is the only reception worth while listening to.
The long waves bring along too much static to
be of any use at all.

In the October issue you have a splendid article
on a completely-shiclded short-wave receiver, free
blueprint No, 66. As the naval authorities in the
Canal Zoue are complaining that the amateurs’

difficuit to shock & into oscillation. However, the
screen-grid R.F. adds notably to the value of the
sct in amplifying teecak signals; and this refinement
is thercforc being adopted more and more by short-
wave enthnsiasts—Epitor.)

SHORT-WAVE AERIALS

Lditor, Rapio News:

I suggest that you give s, in one of your forth-
coming issues, an article on short-wave receiving
aerials.  (One will probably appear soon.) From
my own experience last May when I built my
short-wave set, I found I was passing up a num-
ber of stations below 50 meters. Recently I Dbuilt
the “Junk-Box;” on 30 meters down I do not
use over fifteen feet of aerial and most of the
time only ten feet. In one evening, on a ten-foot
acrial, 1 received one station in California, Winni-
peg, a Spanish station on about 31 meters (PCJJ's
Spanish program, perhaps) and a French commer-
cial code station, which a friend of mine picked
up. ‘FThese stations all came with good volume,
except for fading,

655

It used to bLe unusual for me not to receive
W2XAL (just across the Hudson River) but of
late it is very seldom I reccive them. I have
been wondering if the new bridge over the Iiudson
affects reception. (Perhaps.)

R. V. DPEerry,
600 !Vest 141 St., New York City.

SORRY, BUT WE CAN'T
Editor, Rapio NEws: :

Will you be kind enough to verify the following
reception? I just finished making a Silver-Mar-
shall “Around-the-World Four,” and received 55W
the first two nights. It came in at about 55 on
my dial with the 17-to-32-mecter coil. I receive
CJRX at about 65 with the same coil. Tonight
the following was part of 55W's program (lis¢ of
mumbers.) 1 have received this program with fair
volume. This is only the third day I have worked
the set, and I am most happy over my succcss.

1. Ray,
15822 Quincy Ave., Detroit, Michigan.

(Rapto NEws must again cmphasive that we
cannet undertake 1o verify rcception in this enanncr
for any stations cxcept onr own, WRNY-IVZXAL,
New York City. We have no doubt that our
correspondent heard SSIV, which relays 2LO,
Loundon; but for a ccrtificate of that fact, he must
address the British Broadcasting Co., Savoy Hili,
London 1¥.C.2, England. Pleasc do not ask us for
verifications.—EDITOR.)

SHORT-WAVE PRESS REPORTS

A Nairghi (Africa) correspondeut writes to Popu-
lar Wircless that the new Nairebi station 71O
has heen working on 150 meters for some time and
never on 100. On October 1st transmission started
on 35 and 400 meters. Times of transmission are
now and for the future, until further notice, 11:00
am, to 2:00 p.m., E.8/I'., daily and Sunday.

“Pioa, Lisbon, Vortugal,” is the call of a Portu-
guese experimental station broadcasting around 43
mcters.  Announcements before awd after each
number of the program are made in Portuguese,
Spanish, Irench, German and English.

Baundoeng (Java) now broadcasts only once weekly,
viz,, every Wednesday, from 7:40 to 9:40 a.m,,
E.5.T; ANII on 17 meters and ANE on 15.93
meters simultaneonsly. They anuounce in Dutch,
English, French and German.

Eiffel Tower, I’aris, is now conducting experis
mental transmissions on 31.1 meters in the morn-
ings and afterncons.

WISHES MORE NEWS BROADCASTS

Editor, Rapto NEws:

Respecting Danish broadcasts, it may be of
interest to your readers to know that there are two
short-wave stations operating experimentally in
Ccpenhagen, They are 7MK, “The Midnight Sun’
and 7RI, their wavelengths being approximately
32 and 42 meters respeetively.  Both of these have
been reccived at good strength in London, and as

(Continued on page 694)

01 MF,

100000 CoMS — “Beoo’

Fig. 1

Mr. Fan Koolbergen's combination ingeniously uses the same oscillator condenser for botl long-

and short-weave superhets.

a ; We can conscicutionsly recommend any constructor to steer clear of
it unless he is wsed to finding his way out of the zwoods alone on a dark uight.

The description

appears on pages 698 aund 699, in the continuation.
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New List of Broadcast Stations in the United States

» - - — o " — =
Radio ¢f 52 | Radio s 5% | Radie st §Z | Radlo ek 52
Catt BROADCAST STA, &8y 3% Catt BROADCAST STA, 2% £% Call BROADCAST sTA. 8% 33 Call BROADCAST sTA, 8% 3%
Lottors Location e a¥ | tetters Location zg 43 Letters Location ks gE Lottors Location g &2
KDKA Ea.st Piv.t.sbul'l!h P.z . 306 25000 | KGO Oakland, Calif..... ... 380 10000 WBAK Huarrisburg, Pa (day). 268 500 | WGHP Alt. Clemens (Detroit)
KDLR Is Luke, N 248 100 | KGRC San Antwnio, Texas... 219 100 WEBAL Baltimore, ) ) 3 Mich 2
KDYL ‘adlt. Lake Clty Umh.. 232 1000 | KGRS Amurillo, Texas. .. ... 213 1000 WBAP Fort W orth Te\as
KEJK Los Angeles, Call( KGTT San Francisco, Calif.. 211 500 WEBAW XNashville, Tenn.. ... .
KELW Burbank, Callf..... KGU Honolulu. Hawall..... 319 560 | WBAX Wiikes-Barre, Pa. . 248 4 - 3 LD
KE X Portland, Oregon KGW Portland, Oregon. .. .. 484 1000 WBBC Brooklyn, N. Y Cils 214 500 g Y s . 337
KFAB  Lincoln. Nebraska. 000 | KGY Lacey, W ashington . 250 10 WBEBL Richmond, - . 219 WGY Schepectady, N. Y.
KFAD Phoenlx. Arizona 500 | KHJ Los Angeles. Calif.. 333 1060 | WBBM Chica (Time limited).... .. 380 50000
KFAU  Bolse. 1daho. : 1000 | KHQ  Spokane, “ash 508 1000 | WBBR Rossville, N. WHA  Aadison, Wis, . 526 150
KFBB  Havre. Montana. . . .. 250 | KICK  Red Ozk, lowa... ... 100 WBBW Norfolk. Va.... ... ... _.70 WHAD MMilwaukee, Wis. (day) 268 250
KFBK Sacramento, Callf...... 220 7100 { KJBS San Fr.mclsco C.xl(da\) 213 100 | WBBY Charleston, 8. C... .. 7 WHAM Rochester, N. Y.. 261 5000
KFBL Everett, Washington.. 219 30 | KJR Seattle, Waush.. . ... .. 309 5000 | WBBZ Ponca Clt) Okia..... 250 100 | WHAP New York Clty. .. 231 1000
KFBU Laramie, Wyomlng. .. 500 500 | KKP Seattle, Wasli.. .. .... 211 15 WECN See WE WHAS Loulsville. Ky........ 366 000
KFCB  Phoenix, Arizonw. . ... 229 100 | KLCN  Blytheville, Ark. (day) 232 30 WBET Boston, \lass 500 | WHAZ Troy, N.Y.. 231 500
KFCR  Santa Barhara, Callf... 200 100 | KLDS Independence. \lo (Ltd)316 1000 WEBIS Boston. M ass, . 500 | WHB Kansas City, Mo.. . . 316 1000
KFDM Beaumont. Texas..... 535 600 | KLRA  Little Rock, ATK...... 216 1000 WEBMH Dmruit Mich. . 100 | WHBC Canton, Ohlo’ iarc 280 10
KFDX Shreveport, Louislana. 248 100 | KLS Qakland, C'ulr (day) 208 250 WEBMS Unlon Cny, N.J 250 | WHED Bellefontalne, Ohio. . 219 100
KFDY Brookings, S.D... ... 545 500 | KLX O.M\Lmd Calit 1 500 WBNY XNew York City 250 | WHBF. Rock Island. 1Il....... 248 100
KFEC  Portland, Oregon..... 219 50 | KLZ Denver, ‘Colo. . A 1000 WBOQ See WARBC WHBL Sheboygan, Wis. .. 213 500
KFEL Denver. Colorado. 319 230 | KMA shen.md:mh Towa. . 500 | WBOW Terre [Haute, 1nd.. ... & 100 | WHBP  Johnatown, Pa... 29 100
KFEQ St Jeseph, Mo (dny) 535 2500 | KMBC Seec K WBRC Birmingham Ala. . 500 | WHBQ Mlemphts, Tenn.. . 219 100
KFEY hellogg. 1daho 214 10 | KMED Mcd(ord Oregon ..... 211 50 WBRE  Wilkes-Barre, Pa. ¥ it 160 | WHBU  Anderson, Indiana 245 1
KFGQ Boone. lowa. L. 229 10 | KMIC Inglewood, Cullf... ... 268 500 WBRL ‘Tilton, N'. H.. ... 210 500 ! WHBW Phliadelphla, Pa.. .. .. 200 100
KFH Wichita, Kansas. . . . . 231 1000 | KMJ Fresno. Callf. 250 50 | WBSO Wellesley iilis. Mass. WHRBY West De Pere, Wis.... 250 50
KFHA Guanison, Colorado... 250 50 | KMMJ ClayCentcr.\eb (day) 405 1000 [ (Time limited) 354 100 | WHDI  Alinneapolis, Ainn. . | 213 500
KF1 Los Angeles. Calil..... 468 5000 | KMO Taeoma, Wash, 224 500 WBT Chorlotte, N. C....... 278 10000 | WHEC See WABO
KFIF Portland, Oregon. .. .. 211 50 | KMOX St. Louis, Mo.. .. 275 25000 WEBZ Soringileld, Mass 15000 | WHFC  Chicu, il . e . A | 22D 100
KF 10 Spokane, Wash. (dﬂ\') 244 100 | KMTR Hollywood, calir... . 526 1000 WBZA  Boston, Mass, ] 2 500 | WHK Cleveland, Ohnio. | ... 216 1000
KFIU Juneau. Alaska.. 229 10 | KNRC Santa Monica, Calif... 38¢ 500 WCAC Storrs. Conr .. 225 500 | WHN New York City. .. ... 207 230
KFI1Z Fond du Lac, Wis.. 211 100 | KNX Los Angeles, Calil..... 286 5000 WCAD Canwon N. Y. (d.n)') . 246 500 | WHO Des Moines. Towa. ... 300 5000
KFJB Marshalltown. lowa.. 250 100 | KOA Denver. Colo.. 361 12200 WCAE Pittsburgh, Pa. . ., . 246 300 | WHPP XNew York City. . 1
KFJIF Oklahoma City, Okla.. 204 5000 | KOAC  Corvallls. Och 10 WCAH Columbus. Ohlo... .., ‘710 250 | WHT Chicago, Il..
KEFJI Astorla, Oregon. . .... 219 30 B State Couege Mex. 254 10000 | WEAJ  Lincoln, Neb. = 500 | WIAD  Philadeiphia. Pa, . 2
KFJM Grand Forks, N.D.. .. 545 500 | KOCW Chickasha. O 100 | WCAL XNorthfieid, \linn = 24() 1600 | WIAS  Ottumwa, lowa (ay)y. 211 100
KFJR Portland, Oregon..... 231 500 Reno, N -nda . 219 100 WCAM Camden. N.J. L. 234 S00 | WIBA Madison. Wis. . 248 100
KFJY  Fort Dodge, Iowa.... 229 100 | KOIL Councll Biuffs. Tows... 238 1000 WCAQ Baltimore, Md....... 300 250 | WIBG Eikins Park. Pa. (Sun) 3922 50
KFJZ Fort Worth, Texas. .. 219 100 N Portland. Oregon. .. .. 319 1000 WCAP Asbury Pa.rh N.J. 234 00 | WIBM  Jackson, Mich.. 210 100
KFKA Greeley. Colorado. 341 500 MO Scattle, Wash........ 326 1000 | WCAT Rapid City, 5'D..) . 250 100 | WIBO Chicago, 1il...... ] 526 5000
KFKE Miiford, Xansas ((uy) 265 5000 RE Iugene, Qregon. ..... 211 100 | WCAU Philadelphin, Pa,.. . 256 5000 | WIBR  Steubenville, 01110..” 211 30
KFKU Lawrence, Kansas 246 1000 Denver, Colo......... 216 500 | WCAX Burlington. V1. 250 100 | WI1BS  Eilzabeth, N. J L. 200 2500
KFKX Chicago. IlllnoL . 294 5000 B  Seattle, Wash........ 248 100 WCAZ Cuarthage, 1. (d.n) . 280 100 | WIBU  Poynette, Wis. . coe 2200 100
KFKZ Kirksville, \1|ssourl . 230 20 | WIBW  Topcka, Kans.. 231 1000
KFLV Rockford. Ilinois. . 213 500 WIBX TUtica. N. Y. 250 0
KFLX Galvceston, Texas. . 219 100 WIBZ \[onthmpry ‘Ala. 200 15
KFMX Northficld, Minn. ] 240 1000 WICC Bridgeport. Conn. . 10 5
KFNF  Shenandoah, Iowa.... 337 5 THIS list of stations in the United States became effective Nov. WiIL St. Louls. Moe.. ... 22 JOH}
A W o T el 11, 1928, by order of the Federal Radio Commission. It is sub- WIN BN B Share: TV 248 1
gach, ST ject to any alterations or rectifications made by that body after WIP Phﬁ:ﬁctpﬁg Ba
Nov. 11, 1928. WISN  Miwaukee, Wis.
WIAD N
WIAG 5
; i wj:n' Kokomo, Ind...... .
"aterioo.
KPJM  Prescott. Arizona, 2_00 15 WCBA Allentown. Pa.. ..., . 200 100 WJAR Fr?)\'ldmcgoi'ial A
§ KPLA Los Angeles, Calif 6 WwWCBD Zion. Illinois (d.l)).. .. 278 5000 | WIAS Pittsburgh, Pa....... 23
Holy Clly. Ca.lll . KPO San Franciseo, Cal WCBM Daltimore, Ma..." ... 219 100 | wJAX Jacksonviile, Fln.., .2
KFQw Secattle, 2 KPOF Denver. Calo.. WCBS  Springtield, 1100 248 100 | WJAY  Cleveland, Ohio.
KFQZ Honywood Cal (Ltd) 353 1000 | KPPC  Pasadena. Calif wcco Minneapolis, Minn.... 370 15000 | wJAZ  Chicago, 1il.. . 20:
KFRC San Francisco. Callf... 492 1000 | KPQ Scattle, Wash.. CDA New York City. ., ... 222 250 | WJBB  St. l’meraburg Fm . 207 250
KFRU Columbia. Missourl.. 476 500 | KPRC Houston, Texas WCFL  Chicago. Il (Lud)... 309 25000 | WJBC J.aSalle, "B 100
KFSD San Dlego. Calif... .. 500 500 | KPSN  Pasadena. Calif WCGU Brookiyn, X. Y City’ 214 ~ 300 | wiBI Red B: :mk NI 100
KFSG  Los Angéies, Calif..... 268 500 | KQV  Pittsburgh Pa WCLB  Brooklyn, N_ ¥ cm-. 200 100 | WIBK spsuami Mich.. 50
KFUL Galveston. Texas. .. .. 232 500 | KQW San Jose. Calif, WCLO Kenosha, Wis.. : 100 | WIBL  Decatur. Ill.. =" 100
KFUM Colorado Springs. Coio. 236 1000 | KRE Berkeley, Calif. WCLS  Joliet, Ill........... o 100 | wIBG  New Orieans, La...... 219 100
KFUO  St. Louis, Mo, 5t5 500 | KRGV  Harlingen. Tex WCMA  Culver, Ind. . 300 | WIBT See WBBM
KFUP Denver, Colorado..... 229 100 Dallas, Texas. WCOA Pensacola, Fla... .. ... 500 | WIBU © Lewisburs, Pa.. ...... 248 100
KFUR Ogden, Utah......... 219 50 WCOC Columbus, Miss...... 341 500 | wiBw New Orleans Ta.. 0. 30
KFVD Venlee, Cant. (Ltd.)... 428 250 chﬂ Greenville. N.Y...... 248 100 | wJBY Gadsden. A 3 30
KFVS  CapeGirardeau, Mo... 248 50 WCRW Chicago, 111..,....... 248 100 | wiJD \loosehe:lrt, m (Lm) 234 20000
KFwWB Los Angeles, Calif... .. 318 1000 WCSH  Portland, Maine.. ... 500 d. 220~ 500
KFWC San Bernardino. cmu 250 100 Springileld. Ohlo. .. 400 5000
KFWF St. Louis. Missouri. 250 100 o - 205 10000
KFW1 San anclsco Calit... 322 500 Pocatello. Idaha. . 33 ¢ 398 53000
KFwM Oakland, Calif.. .. .. 322 500 | KSL s.anLecm.Uwh 265 5000 San Juan. Porte Rico. 517 500
KFWO Avalon, Calif.. 200 100 | KSMR Santa Marla, Cullt . 250 100 East Lansineg, Mlch
KFXD Jerome, Idaho. 211 15 | KSO Clarinda. Iow: 217 1000 {day).,.. o
KFXF Denver. Colorad 310 250 | KSGO  Sloux Falis, 3 D (day) 349 1000 Laconia, N. H
KF XJ Edgewater, Colo. 229 50 | KSTP  Bt. Paul, Minn....... 205 10000 Joliet, Til.. .
KFXR QOkfahoma Clty, O 229 50 | KTAB Oakland. Calif........ 234 00 WHKEBC DBirmingham. Al
KFXY Fiagstafl, Artzona 211 10 | KTAP San Antonio, Texas 211 100 WHKBE Webster, Mass
KFYO Breckenridee. T 211 100 | KTB1 Los Angeles. Callr 31 1000 WHKEBF Indianapolis. Ind.. . ..
KFYR Bismarck 545 500 | KTBR Portland, Oregon..... 231 500 WHKBH La Crosse, Wis... ... 17
KGA Spokane, Wash, 204 5000 | KTHS  Hot Springs. Ark. 79 '!000 WHKBI Chicago. T11.. pa 2
KGAR Tucson. Arizona 219 100 | KTNT  Museatine. lowa (dM') 236 5000 WHKBN  Youngstown, Ohlo.
KGEB San Diege, Calif. 290 250 | KTSA  San Antonio, Texas... 232 1000 WHKBO Jersey City. N. J
KGBU Ketchikan. Alask 333 500 | KTUE  Houston, Tc\ﬂs ------ 211 5 WKEP Battle Creek. Mic
KGBX St. Joseph. Mo._. 219 100 | KTW  Seattle, Wash.. .. 236 1000 | W ") WKBQ New York City
KGBZ York, ~Nebraska. 322 500 | KuJ Seattle, Wash. . .. 200 10 WEAF New York City,..... 454 25000 | WKBS Galcesburg. Il
KGCA Decorah. Iown (dav).. 236 50 | KUOA Fayettoville, Ark.. ... 216 1000 | WEAL . Ithaca N.Y. (a:\y)... 236 1000 | WKBT New Orleans,
KGCB Oklzhoma City, Okla.. 219 50 | KUOM Missoula, Mont....... 526 500 [ WEAM Plainfleld N.J... ... 219 100 | WKBYV Brookville, Ind.
KGC1 San Antonlo, Texas... 219 100 | KUSD Vermillion, S. D...... 337 500 | WEAN Providence, R 1 da¥) 500 500 { WKBW Buftalo, N. Y
KGCN Concordia. Kansas.... 211 50 | KUT X WEAO Columbus. Ohio. .. ... 545 750 | WKBZ Ludington, M
KGCR Brookings, S. D...... 248 100 | KV1 WEAR See WTAM WHKEN Buflalo, N.Y. (
KGCU DMandan, N.D....... 250 O KVL WEBC Superior. Wis,. - 234 1000 { WKJC Lancaster, Pa.
KGCX Vida. Montana. . ... 211 10 | KVOO 4. 6 WEBE  Cambridge, Ohlo 248 10 | WKRC  Cincinnati, Ohlo.
KGDA Dell Rapidﬁ. S.D..... 219 15 | KVOS Bellingham, Wash.. 250 100 WEEBH Chlcago. I1].. JL0 300 5000 | WKY Oklahoma Chy, Okla 333 1000
KGDE Barrett, Minn. . 250 50 | KWBS Portland, Oregon. .. .. go 1> | WEBQ Harrlsburg. 1i..7 00000 "48 50 | WLAC  XNashville, Tenn... 5
KGDM Smcklon Callf. (d.l)’) 261 50 | KWCR Cedar Rapids, Iowa... 220 1000 | weBR  Bumalo. N, 220 100 ! WLAP Louisville, Ky.
KGDP  Pueblo, Colorado. 248 10 | KWEA Shreveport. La...... 48 100 | WEBW Beloit. Wis. (day). 500 250 | WLB Minneapolis. Minn..
KGDR San Antonio. Texas. .. 200 100 | KWG Stockt,on Calif. . 250 100 WEDEC Chicago, Ill... ... ... ‘.’48 100 | wLBC  MNuncle. Ind........
KGDY Oklham. 8. D.. - 15 | KwJJ  Portland, Ore. (LI(I) 283 500 WEDH TFrie Pa.. .. —= 1] 30 | WLBF  Kansas Clty. Mo.. ...
KGEF Los Angeles, Caiif... . 1000 | KWK 8t. Louis. Mo 22 1000 WEEI Boston, Mass. ... 908 300 | WLBG  Petersburg, Va.......
KGEK Yums Colo.......... 25! 10 | KWKC XKansas City \Io < 100 WEHS  FEvanston. Ill......... 229 100 | WLBH TFFarmingdale, V b
KGEN El Centro. Calif.. . ... 250 15 | KWKH Shreveport. ) WEMC Berrien Springs, Mich WLEL Stevens Polot, \Hs
KGER Long Beach. Calif..... 219 100 | KwWLC Decorah. IOW"L ‘(dayy.. 236 50 ay) .. .....ooovnn 508 1000 (aax) . . 333 5000
KGEW Fort Morgan. Colo.... 250 100 | KWSC_ Pullman. Wash.. 16 500 WENR Chicago. Ilt.. 345 5000 | WLBO  Galesburg. IN.. . 229 100
KGEZ Kalispell. Montana. .. 229 100 | KWWG Brownsville. Texas.. . 238 500 | WEPS Gloucester, Mass.. .|| 250 100 | WLBV  Mansfield, Ohio . L 248 100
KGFF  Alva, Oklahoma. . 211 100 { KWTC Santa Ana, Calif ..... 2gﬂ 100 | WEVD Ncew York Clty . 231 500 | WLBW O City, Pa. ....... 238 500
KGFG Oklahoma Clty. Okla 219 50 | KXA Seattle, Wash. . ... 526 500 WEW St. Louls. \lo ,((la\) 395 1000 | WLBX Long Island Clty . 200 100
KGFH Glendale, Calif 300 250 | KXL Portlgnd, Oregon. ... 240 1000 | WFAA Dallis. Texa . 288 25000 | WLBZ Dover-Foxeroft, Me... 484 250
KGF1 San Angelo Texas. 229 100 | KXRO Aberdeen. Wash.. 211 T3 WFAN Plnlaflelphln Pa...... 492 ~ 500 | wLCI Jthaca. N. Y. .. 248 50
KGFJ  Los ADgeles. Calift.... 211 100 | KYA °.:m Fr:melsco Calif... 244 1000 WFRBC Ifnoxville. Tenn.. . 250 50 | WLEX Lexington, Mass.. . 211 100
KGFK Hallock, Minnesota... 250 50 | KYW KX WFBE- Cincinnati. Ohio, .. .. "50 100 | WLILB WGN
KGFL Raton. New Mexlco... 219 50 | KZMm Oakland Calif........ 9 100 Ao 100 | WLIT  Philadelphia. Pa... ... 535 500
KGFw Ravemm. N D.. g g DILL 50 | NAA Arlington. Va. .4 1000 I 5 219 100 | WLOE Cleisea, Mass... I8
KGFX Pierre, S (da)) Loo 517 200 | WAAD Cincinnatl, Olio.... 25 ) N, R 333 750 | wLs Chicago, Tl.. . .......
KGGF Picher. “Okiahoma.. . 297 500 | WAAF Chicago. L. («L'w) 500 | WFBM Indianapolis.Ind. (Ltd) 244 25000 | WLSl See WDWF
KGGH Cedar Grove, La._.... 229 50 | wWAAM Newark. N. 2 250 WFEBR Baltimore, Md.. 268 250 | WLTH Brooklsn. N. Y....... 21
KGGM Albuquerque. N.M... 219 100 | WAAT  Jersey City. \' by (da\) 280 300 WFC1 Pawtucket, R. I.. 100 7 WLW Cinelnnati. Ohio. .. ...
KGHA Pueblo. Colo..... .. . 250 50 | wAAW Omaha. Neb. (day).. K WFDF  Filnt, Michigan. . 100 | WLWL XNew York City (day).
KGHEB Honolulu, Hawali ... 22 250 | WABC New York City...... 3 wWFI Phitadelphia, Pa. 500 | wMAC Cazenovia. N, Y..
KGHD Mlissouls, Mont....... 1 50 | wWABF Kingston, Pa.... ... 20 WFIW Hopkinsville, Ky. WMAF  So. Dan:mouth NMass.
KGHF Pucblo, Colo... ... 250 AB| Bangor. Maine. .. WFJC  Akron Ohio...... 500 | WMAK Buffalo N. Y. .......
KGHG MocGehee, ATk.. .. .. .. 50 | WABO Rochester. N. Y... WF KD Phlladelnhla Pa.. 530 | wMAL W nshlngton. D.C...
KGH1 Little Roek, ATkaiid, 15 | wABY Phlladeiphia Pa.. WFLA See WS WMAN Columbus. Ohlo. . .
KGHL Billings. Mont........ 250 | waABZ New Orleans L-x WGAL Lnnrastcr Pm' 15 | wMAQ Chicago, I
KGHX Richmond, Texas. ... 200 50 | WADC Akron, Ohlo. WGEE Freeport. N, V... 100 | WMAY St Louis. Mo
KGI10 Idaho Fatls, Idaho.... 250 | WAFD  Detroit. Mich. 00 wGBC Memphis, Tenn.. 500 | WMAZ Racon. Ga.
KGIQ Twin Falls. Idaho... .. 250 | wAGM Royal Oak, Mich ...~ 220 50 | WGBF Evansvule Ind 500 | WMBA Newport. R. L.
KGIR Butte Montana.. 350 | wAlU  Coiumbus, ‘Ohlo (Lwd.) 468 5000 | WGE1 Scmnto 341 250 | wMBC Detroit. Mich.. .
KGJF Little Rock. Ark. . 3 250 | WALK Willow Grove Pa.... 200 50 WGBS New York C|ty (Ltd) 2 500 | wMBD Peorla. TIl....._ ..
KGKEB Goldthwalte, Texas. .. 200 100 | WAPL  Auburmn 263 5000 WGCM Gulfport. Miss 8 100 | wmBF Miami Beach, Fla.
KGKL Georgetown. Texas. . . 219 100 | WASH Gmnd Ramds ‘Mich... 236 250 WGCP Newark., N. J i 500 | wMBG Richmond. Va...
KGKO Wichita Falis, Texas.. 526 250 | WBAA West Lafayette, Ind.. 1214 500 | WGES  Chicago, Tii. 500 | WMBH Joplin, Mo........... 2
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Radio for January, 1929
= a o | = T B
Radio e &Z | Radio ¢t 5¥ | Radio ¢t 5% | Radio gt 5%
Call BROADGAST STA. zs 3% Call BROADCAST STA. &« 33 Call BROADCAST STA. & 3% Call’ BROADGAST STA. z& 3%
Letters Location 3§ :g Letter Location 35 :E Letter Location BE {5 Letter Location 35 EE
3 2i8 5000 | WOAX Trenton, N. J . 2314 500 | WRAK Erie Pa.. 219 50 | wsiIX  Springfield, Tenn. 248 100
wmier fRL‘;‘}g‘;hI'}shﬂd“?)_ - 318 5000 | WORT Dhiowiy. Temn |l 230 13 | WRAW Keading 230 100 | WSKC Bay City. Mich 500
WMBM Memphis. Tenn.. ... 200 i0 | WOBU Charlesten, W. Va.... 517 250 | WRAX Phllndclphm Pa. 208 250 | wsm Nashvilie, Tenn
WMBO Auburn, N. Y. 310 100 | WOC Davenport, lowa . B 500 WRBC Vulparaiso. Ind.. 242 250 | WSMB  New Orleans, L.
WMBQ Brooklyn. X. Y 200 100 | WOCL Jamestown, N. Y. 2 5 | WRBH Manchester. N. wSMD  Satisbury, Md
WMWBR Tampa, Fla. . 248 100 | WODA Patcrsen. N. J.. 0 (Conslrucb nermil) .. 500 | WSMK DaYton. Ohio
WMBS Iarmsbuirg, Pa.. 210 500 | WOl  ames, Iowa (day).. WRBI  Tifton, Ga. . 220 100 | WSPD  Toledo, Ohio.
wMmg  Memphis. Tenn.. 384 500 | WOKO Peeksklil, N. Y., i o WRBJ Hatlicﬁburg, ‘Miss, 200 10 | WSRO Middletown.
WMCA New York City . 526 500 | WOL _ *Washingion, D C (day) 236 150 | WRSL Columbus, Ga. 250 50 | WSSH  Bosteon. Mass.
WMES Boston. Mass. . 200 50 | WomMT DMNanitowoe. 248 100 | WRBQ Greenvlile, Mijss. . 243 100 | WSUI  Jowi City, Jov
wMmMN Falrmont, W, va. 337 230 | WO0Oo Philladelphia. P S 200 100 | WRBT Wilmington. N. C. 219 50 | WSUN  St. Petersburg
WMPC Lapeer. MNieh.. 200 3 | WOOD Grand Rapids. l\nch . 236 500 | WRBU Gasionla, N. C.. 248 50 | WSVS  Bufialo. N, Y...
WMRJ Jamaich. N. Y. Cit y T 911 10 0Q Kansas City. Mo 92 1000 | WRBW Columbia. 8. C., 229 15 | WSYR Syracuse. N. Y.. ..
WMSG New York City. . 222 a50 | WOR Newark. N, J...... . 423 5000 | WRC Washingtion. D.C 316 500 | WTAD Quiney. IlL.......
WNAC See WBIS WORD Chicago, 111, 203 5000 | WREC Membphis, Tenn ... 500 500 | WTAG Worcester, Mass.
WNAD Norman, Okia.. . ..... 500 | WOS Jefferson Clty. Mo. ... 47 500 | WREN Lawrence, Kansas..... 246 1000 | wTAM Cleveland, Ohjo.
WNAT Philadelphia, Pa. 100 | WOV New York City (dn)) 265 1000 | WRHM Minneapolis, Minn.. .. 240 1000 WTAQ Eau Claire, Wis.. .
WNAX Yankiop, 5. D,.. 500 | wWOw _ Omaha, Neb.. . 508 1000 | WRJIN Racine. Wis, ... 250 100 | WTAR XNorfolk, Va.
NBF Binghunton, > 0 | WOWO Fort Wavne, ind.. 258 5000 | WRK Hamilton, Ohio.. ... 229 100 | wTAw College s:auon 're
WNBH New Bedford. WPAP New York City. . ... 297 250 | WRM  Urbapa. 111, 33 WTAX Streater, I.. 5
WNBJ  Knexville, Ten WPCC  Chicago. 1. . 526 500 | WRNY XNew York City. WTAZ Richmond, Va.. 248 15
WNBO Washingion, P WPCH New York Cliy ((lay) 370 500 WRR Dalias. Texas. WTBO Cumberland, Md., 211 50
WNBQ Rochester, N. WPG Allantlc CltY . 273 5000 WRUF Gainesville, Fla WTBQ Wilmin 10n, Del. 200 10
WNBR Memphis. Temn WPOR See WRVA Richmond. WTFI  Toccoa Falls, Ga. 207 500
WNBW Carbondsle. Pa. WPRC Hnrrtsbu 250 100 | wsA{  Cinclanati, Ohio(le) 375 5000 | WTHS  Auanta, Ga 229 100
WNBX Springhield. v WPSC Bmeolle e.P.L (day) 244 500 | WSAJ Grove City, Pa. 223 100 [ WTIC  Haruford. Conn.. 500 250
WNBZ (Saranac Lak WESWI D lndellin 200 50 | WSAN  Allentown. Pa........ 200 100 P(-rmlt”ﬂ"mclcrs‘ uO 00() watts.
day) WPTF  Raleigh, N. 141 WSAR Portsmouth. R. 1. .. 207 250 | wTmJ \ilwaukee. Wis. . . 484 1000
WNEW \orrol o WQAM Miaml, Florida. . 242 1000 WSAZ Huntington. W. va.... 517 250 WWAE Chicago. Ill.. . 5 100
WNJ Ne N wggg sm‘\‘.':/o“ ) 5¢ TN 341 250 ngc (\:{llunm. ?z 4 3 A wWwJ Detroit, Mich. . | . 326 1000
WNOX K n0\ 'Ille Te! g8 5 100 -\ v
NRE B e s 3 WQBC Utlea, Miss.. 230 300 | WSBT Soutn Wend, Ind.. ... 344 500 | WWL yemOreans, T9..qox 531 5000
WNYC New Yook Gity . 728 WQBJ Clarksburg. W. Va.... 250 65 | WSDA Brooklyn. N. ¥. .. /| 214 500 | WWNC Asheville, X. C... ... 526 1000
WOAI Snun Antonio, Texas. . 252 5000 WGQBZ Weirton. W.Va., .. .. 2]] 60 WSEA Norfolk, Va.......... 384 500 WWRL Woodslde, X. Y...... 200 100
WOAN Lawrenceburg, Tenn.. 500 500 WRAF LaPorte, Ind... .. 250 100 WSGH See WSDA WWVA Wheeling, W. Va..... 258 5000
LIST OF CANADIAN BROADCAST CALLS
FAC 1gary. Ala.... 434 500 | CHCT Sce CKLC cioc Lethibridge. Alta. 268 50 CKOC Hamilton. Ont.... ... 341 100
EFBO g?. SOII};L N. B 337 30 | CHGS Summerslde. P.E. 1... 2068 25 | CJOR  SeaIsland, B. C 291 50 | CKOW See CFCA
CFCA  Teronio, Ont.. 357 500 | CHLS Sce CKCD _ CIRM  Moose Jaw. Sask. 297 500 CKPC  Preston, Ont.. 248 25
CFCF Alontreal, Quc 411 1850 | CHMA Edmonton, Alta. 517 250 CJRW Fleming, Sask. 207 500 CKPR 1lidland. Ont 268 50
CFCH Iroquols Falls, O 500 250 | CHML Mount Hamilton, Ont. 341 a) | CISC  See CKCL CKSH St Hyacinth 207 50
CFCN  Calgary, alla.... 434 1800 | CHNC Sce CKNC CKAC Montreal Que 411 1200 | CKUA Edmonton, . 517 500
CFCO Chatham. Ont. . 248 25 | CGHNS  Halifax. N. S.. - 322 500 CKCD Vancouver, B, 411 30 CHKWX Vancouver, B. C 411 100
CFCT Viciorin B. 76 500 | CHRC Que‘bec Quebec . . 311 a CKCI Quebee, Que. 341 23 CKY Winnipeg, Man 384 5000
CFCY harlottetown, PLE. 1. 312 100 | CHWC  Reglna, Sask. . . 312 15 | CKCK Itegina, Sask 312 500 | CNRA Moncton, N. B. 476 500
CFJC  Kamloops. B. C 2 15 | CHWK Chlillwack. B. . 248 _ 5 | CKCL Toronto. On 517 500 | CNRC Sce CFAC
CFLC  Prescoti, Ontarl 2 50 | CHYC Mlontreal, Que.. 411 750 | CKCO Oitawa. Ont 434 100 | CNRE See CICA
CFMC  XKingston. Ont.. .. 20 | €JBC  (Uses scveral Toronto CKCR  Brantford. O 297 50 | CNRM SeeCHYC, CKAC or cr-'cr
CFNB  Fredericton. N. B 50 stations)..517. 337 er 312 CKCV uchec, Que. 341 50 | CNRO Omnvn ont.. 434 500
CFQC Saskatoon. Sask.. . 500 | CJBER Regina, Sask. . ....... 312 500 | CKFC Vancouver. B 411 50 CNRQ Sec CKcCV
CFRB Toronto. Oni,. .. 1000 | CJCA  Ldmonton, Alta.. 3817 300 | CKGW Bowmanville. Ont. 312 5000 | CNRR Sec CKCK
CFRC XKingston. Ont.. 500 | CICJ Calgary, Aha.. ... 434 250 | CKLC TRed Deer, Albcrm 357 1000 | CNRS Seec CFQC
CHCA cicJ CJGC London. Ont.. ... . 329 500 CKMC Cobalt. Ont. ' . 248 15 CNRY Sec CFCA
CHCK Charlotietown. P. E l 312 30 | CJGX Yorkton. %18\\ . 476 at0 CKMO Vancouver. B, C .. 411 50 CNRV Vaneouver, B.C... ... 201 500
CHCS Iamilton, On .34l 10 | CIHS Saskatoon, Sask.. .. .. 320 250 CKNC Toronto. Ont.. .. 517 BOO CNRW Se¢ CKY
LIST OF SHORT-WAVE STATIONS OF THE WORLD
tations will prefix their calls with their gliotted national letters on or before Jawwary 1, 1929,
Stats i prefix th I th th Notted i bef J v 1, 1929
Radio e Radio ef 3% Radio of EE
Call BROADCAST STA. BS 2% Cait BROADCAST STA. Re 3% Calt BROADCAST STA. EL -
Letters Location 35 :g- Letters Location Bé’ :E Letters Location é’s 2.3.,
RICA
AlIN Casablanen. Maoroceo. .. . . 51.00 HOLLAKRD SWEDEN
SKR Constanting. Tunis. 42.80 BCJY rlndbancel 314 30000 | sas Iarlsborg. 52.50
JB Johannesburg. U. S Arrlu, 32.00 PCKK Roowwlik.. 16, SAA Karlskrona. . 44 40
7Lo Nafrobl. Kenya_ . . 9000 4000 | PCLL ILootwijk 18.10 32,000 | saJ arishorg 4700
J PCMM ‘The Hague. . 46.50 SMHA St:ockholni 4100
AUSTRALIA PCPP Kootwifk.. 18.50 7
2BL Sydney g PCRR Hootwilk................... 37.00 |
2Fc Sydney ... 850 ECTH Hoatwilk. . 21.00 SWITZERLAND
IME Svdney. i PCUU The Hague. ... 37.00 |
3AR Alolhourne 5 H30C Berme.................. 32.00
3LO Melhourne. 3200 ITALY HIXD Zurich . 85.00 and 32:00
6AG Perth, West Australia. . 32.90 m‘lx Rome 3500
1A Rome. 45.00
P s AUSTRIA o mi Nitan. 42_00 UNITED STATES
enna. .. .......... 00
EATH Vi i K KDKA (W8XK East Pittsburgh. Pa, ... .. 62.50 10,000
Vienna II (\vsxﬁ. WEXP-portable) ... L 4955
B]:I.GIUM HIS list of the short-wave broadcast KEJK (WEXAN) _Los Angeles, Calff........ ..
EBTAL ot oAU Bl e stations throughout the world is not : | KEWE Bolinas, Culi :
complele, although we have endeavored to KFPY (WIXAB) Spokane. “ﬂSh‘m!mﬂ
CANADA list every station of whom we have heard l A (WOX B Huly CliyaCaln
CF Drummorxiviile, Quobec ...... 32.00 t | KEQZ éwsx ALy’ Hollywood. Calli.
CIRX Winnipeg, Man.. \ 3560 2.000 reports; since in many cases reliable in- | KFVD (WEXBX) Culver City. Cam
. . formation about the pregrams, wavelength : KFWB (W6XEBR) Los Angeles, Calif..
COSTA RICA and power of the stations cannot even be i
- i : KFWO (WEXAD) Avalon, Calit.... ... ... ..
NRH Heredia. ... 3030 73 ghiained f"“"‘(sgi‘e o pae nemaEhyes; KGER (WEXBV) Long Beach, Calit -
DANTZIG pag | (a=r §an Dicgo, Culir.. 518
1) NMinn..o ...
ez Dantzlg. ..o 40.00 | KGO (uexax, WeXN) San Francisco, cm: 10 1090 moon
08 Angeles, Calif.. ..... . 104.10
IR comnﬂq%g]MARK ol ]APAN f masmgxnmm%m rancisco. Cadif. ||| o100 g,o
DIRL Copenhagen. ... ... . J4212ana 8121 250 | JFAB ‘Paipeh, F 305 | kmox € Ws Lol Mo, Washisiion. 28
e ’1‘30‘“"“‘““ m"‘“‘"’) 3750 2000 | KmTR s onasics, allr. . |
sew Cmmszmr:'dGLAND e R =t e 5000 KNRC (wsxar) “Ranth Moniea, Caltr .7 10820 100
2N M P JOAK Toklo. 3000, .00, 35100, 3009 500 | KOR rnshh ogdnecis, Cllm-g aan I
GBS Rugby...... [0 1An Tavatsul:ltsen ey 4000 | KWE-KEWE _ Bolinas, Calif. SRR v S
LA JAva WAAM (WIXBA) Soears on e
ewAark, J.. 65.18 50
Helsingfors (Helsinki) .. T oA (e S WABC (W2XE) Richmond £l X, 5850 300
FRAN ANF Malabar 00 e e otk N Y 2248
F3GC Paris (*Radio LL') 61.00 500 | ANH Malabar 17.00 (wiXY) Tilton, N. H 109.00 25
FSAV Norent 0.00 500 Batavia. ... 46.50 W&;u (wzxeﬂ)m ;‘;'“"“E) o S e
Radio vitus  Parls 37.00 1,500 MEXICO WCSH (WIXAE) Portiand. &% 3%
Eiftel Tower  Paris (tlme siznals). 3200 XC51 Mexlico City H0o WweX Pontiae, Michigan 5500 %
3 g Jonslratic Lyon Hz0 0 e Y e : WEAL xs) g1l‘vbp°"3hN Y 2248
----------- RS WEA olumbus, 10 54.02 2
N TRk e b‘MOROCCO . WGY (W2XAF) Schenectady, N. V. 3140
e B e e 22.50 500 Casablanen. . ............... 51.00 {W2XAD) Schenectady, N. Y 2%88
GERMANY HIO S WHK (WBXF) _ Cleveland. Ohlo,. .. 06605 500
AF1 TonlzrinEtet sen 14.00 tc HO Oslo. WJ;-WCX (WEXAQ) Pummc Mich 32,00
AET | T R Cugoal o e WIZ (Wixt)  Xow vor N ¥ 596 30.000
Yok ﬁgﬂlgﬂﬂﬁﬂ,‘ﬁ‘dxﬁ ______ ;3&(}) U.S.S. R. (RUSSIA) WLW (WEXAL) Cineinnatl, Ohi 52. 250
T Beriin (Doberitz). .. .. 67.65 | ROBL Leninoradiulutd sihetiis ) WRET (WoXas) f;’s‘:?ﬁﬁi‘ (}1"13: ‘32"5’8 50
Niuen E -— -
AGC Das RF Kirabaravsk @ibéria) 7020 12,000 | WD o aqy Scean Township, N. J. 4048
el 56.70 REN MosCow Tl i e 50.00 WOWO 2 \mn\l‘y:'lm'e Ind B0 1000
:AGK 11.00 RA19 Tomsk (Stberla)...... ....... 37.00 WRNY (W2XAL) New York, N. 3691 500
POF 43.90 SPAIN WSM (4XD)} _ Nashville, Tenn. 31.43
11.00 56.00
POZ 18.10 am Madeid, ... 30.70 wW2XC )
41.00 EARSS Barcelona i [ phone), . 16.02
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samples of their products for test.

the “‘IVhat's New in
for our readers shall deserve.

S1.D0

RADIO mantfacturers are invited to send to Rapio NEws LABORATORIES

It does_mot matter whether or not
they advertise in Rapio News, the Rapio News LABORATORIES being an inde-
pendent organization, with the improvement of radio apparatus as its aim.
1f, after being tested, the iustruments submitted prove to be built according
to modern radio enginecring practice, they will each be ewarded a certificate
of merit; and that apparatus whith embodies novel, as well as meritorious
features in design _ond operation, will be described in this department, or i
Radso” department, as its news value and general interest
If the apparatus does mot pass the Laboratory
tests, it will be returned to the mamufacturer with suggestions for improve-

meits.

required to do the work.

r@i@rﬁ@g

Radio News for January, 1929

No ”u-rite-up:". sent by manufacturers are published dAn these pages,
and only apparatus which has been tested in the Laboratories and found of
good mechanical and electrical construction is given a8 certificate.
vice of the Rapto NEws LABORATORIES is free to all manufacturers, whether
they are advertisers or mot, it is necessary that all goods to be tested be for-
warded prepaid, otherwise they cannot be accepted.
already o, the market will be tested for mam;facturer: free o
ratus in process of development will be teste

Address all communications and all parcels to Rabio
News LaBoraTories, 230 Fifth Avenue, New York City, i
formed on request if any article has been issued a Certificate of Merit.

As the serv-

Apparatys ready for, or
charge. Appa-
at a charge of $2.00 per hour

Readers will be in-

FIXED RESISTORS
The “Eminent” - resistors shown here, submitted
by Paul Zollner, Berlin St4, Kommandanstenstr.
51, Germany, are of the grid-leak type. The
resistant material is a2 carbon composition which is

coated in an even layer on a Y-inch porcelain rod
1 inch long; the latter is provided at each end with
brass springs which are in turn soldered to the
brass end caps. The resistance element is pro-
tected by a molded hard-rubber tube; different
resistance values are obtained by various widths
of spiral grooves cut out of the composition. The
assembled resistor is 134 inches long and Y-inch
in diameter, and will fit easily into a standard
resistance mounting. Samples of different values
were submitted for test, aud their resistance were
found within 10% of the rated values.
AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2451,

VARIABLE CONDENSERS

In the triple-gang condenser (Type No. 1703)
shiown, submitted by the Pilot Electric Mfg., Co.,
Inc., 323 Berry St, Brooklyn, N. Y., each stator
scction is provided with 2 small compensating
condenser of the mica-spring type, with a maximum
capacity of 20-mmf.; which permits of balancing
the circuits to compensate for capacity changes
introduced by the wiring. The maximum capacity
of each unit was found within 5% of the rated
valde, .00035-mf., and the minimum was equally
accurate; the individual sections of the gang con-
denser match to within 1%. The plates are shaped
to give a capacity variation-characteristic midway
between those of the SLF and the SLWV types.
The stators are supported by molded bakelite strips,
one of which is used to mount the compensating
condensers. The instrument is designed for either
one-hole panel mounnting, or fastening to the
sub-panel. The rotor is of the floating type, allow-
ing interchange of shafts; the removable shaft
is 7 inches long, The condenser requires a back-
of-panel space 3%x6 inches; it is arranged to
allow either clockwise or counter-clockwise tuning.

AWARDED THE RADIO NEWS LABORA-
'ORIES CERTIFICATE OF MERIT NO. 2454.

The same manyfacturer submitted also a “Type
1702” twin or two-gang condenser, otherwise simi-
lar to the instrument described above. The capacity
values were found of the same accuracy as those
of the three-gang condenser. The plates are of
the “centraline” type, allowing even separation of
stations throughout the entire broadcast band. Either
onec-hole panel mounting or sub-panel mounting,
as preferred, is possible; the sub-panel’ space re-
quired is 4-11/16x3%; inches.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2455.

““Type 1701,” single unit of the same capacity
and general construction as those described above,

was submitted by this manufacturer. It is not
provided with a compensating condenser, as arc
the others.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2456.

TUNING CONDENSER
The “Type 320" tuning condenser shown, manu-
factured and submitted by Silver-Marshall, Inc,
846 West Jackson Blvd., Chicago, Illinois, is of
low-loss construction, with plates shaped to give
a modified SLF tuning curve. The condenser has

a maximum capacity within 5% of its rated value;
the measured minimum capacity is 2 mmf. The
stator plates are accurately spaced and rigidly sup-
ported by hard-rubber strips which are riveted to
The coy-

the metal and plates of the condenser.
denser is provided with a rotor
stop, which serves also to hold
the end plates together at the top.
The condenser'is of the one-hole-
mounting type; the back-of-panel
space occupied is approximately
3 inches square. The plates and
condenser end-pieces are die-
stamped from hard aluminum alloy.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2457,

RADIO-FREQUENCY COILS

The “AC17” R.F. coil submitted by the Ham-
marlund Mfg, Co., Inc, 424 W, 33rd Street,
New York, N. Y., has been designed for use either
as an antenna coupler or as an interstage coupler
for 226- and 227-type A.C. tubes. It is of low-
loss construction; the 84 turns of the secondary
are space-wound and supported by a thin cylinder

of celluloid. Green siik-covered wire is used for
both the primary and secondary windings. The
primary of 30 turns, tapped at the 7th and 15th,
is wound on a smaller sleeve of celluloid, which
is fastened inside the secondary form at its filament
end. The coil assembly is secured to a strip of
bakelite, at the lower end of which is a bracket
for vertical mounting of the coil; the leads of the
primary and the filament end of the secondary
are fastened to a five-lug terminal strip for con-
venient wiring into the circuit. When wused in
connection with a 350-mmf. tuning condenser, this
coil will tune over the broadcast waveband from
200 to 550 meters.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2461.

The “Type SGT17” R.F. coil submitted by the

same manufacturer has been designed for use as’

an interstage coupler for 222-type (screen-grid)
tubes. Its general appearance and construction is
the same as that of the previous item, except for
a larger primary winding. The primary winding,
100 turns of fine green-silk-covered wire, is ap-
proximately 1% inches in diameter and placed
inside the secondary at the filament end. The
design of the special primary winding allows the
tapping-off of any desired plate-load impedance for
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the optimum operation of the screen-grid tube.
When properly shielded, very great amplification
(due to the low-loss construction of the coil) was
obtained over the waveband from 200 to 350 meters;
the secondary was tuned with a 330-mmf. condenser.
Various degrees of increased selectivity, with a
corresponding decrease in amplification, were ob-
tained.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2462.

FIXED CONDENSER

The “Type 1460” ‘fixed condenser shown, sub-
mitted by the Aerovox Wireless Corp., 70 Washing-
ton Street, Brooklyn, N. Y. is of the molded
bakelite-mica type. It is, approximately, only 112
inches long, 34-inch wide and 7/32-inch thick; and
has been designed for mounting on metal sub-panels.
Special insulated holes, drilled
at each end of the condenser,
allow the passage of 6/32
screws. Tinned terminal lugs
are provided at each end of
the condenser for soldering though, if desired,
machine screws may be used for connections. The
condenser is made in various capacities from 40
to 3000-mmf. (.00004to .003-mf.}) with a rated
tolerance of 10% of the nominal capacity; the
150-mmf. sample submitted for test has a capacity
5% below the nominal rating.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO, 2463.

POWER RESISTORS

The “Truvolt” resistor shown, submitted by
Electrad, Inc.,, 175 Varick Street, New York, N.
Y., is designed for use in “B” power units, or
wherever a heavy-duty resistor is needed. The
resistance element consists of nichrome wire wound
on a core of ashestos which, in turn, is spiralied
over a core of enameled copper wire; this assembly
is then wound around a grooved or threaded
isolantite tube, 2 'inches long. This construction
exhibits greater cooling surface for the dissipation
of heat. The unit is assembled in a special
mounting support, on which is provided a lever
varying the resistance. The mounting support
contains a bushing for one-hole panel mounting;
a Dbracket also is provided for bhaseboard or sub-
pan€l mounting. A perforated metal housing, to
protect the resistance element from damage, is
fitted: around the end brackets of the mounting
support. The measured resistance of the 2000-ohm
sample submitted for test was 1960 ohms, and it
varied less than 2% from its measured no-load
value under a load of 25 watts for one hour.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE
OF MERIT NO. 2464,

e

No. 2465

The “Type D-80" fixed power resistor shown,
submitted for test by the same manufacturer, em-
bodies the same construction as the variable “Tru-
volt.” The resistance element is wound on a
grooved isolantite tube 6 inches long; at the ends
are metal clamps which serve both to fasten the
wire in position and to provide a means of obtaining
good contact with the resistance element.. A center
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tap is inctuded in the sample submitted for test.
The resistance at its rated load of Z3 warts. for
one hour exhibited a change of less than 2% from
the rated value of 8000 ohms,

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2463,

VARIABLE RESISTORS

The **Tonatrol Type WS variable resistor. sub-
mitted by the same manufacturer, i1s designed for
nuse as a volume controt and incorporates a filament
switch. The measured resistance is 0 to 500,000
ohms, with smooth variation throughout its range.
Contact with the resistance strip is made by a
special contact element, which consists of 2 spaced
winding of wire on a fiber strip; this winding is
split on one side, isolating each individual turn.
The resistance and contact elements are then as-
sembled between a bakelite outer ring, which serves
also as a protection to the resistance clement, and
a central disc, which ailso carries the bushing for
one-hole mounting. The bushing is provided with
a shafy, for the control knob, and an arm of spring

No. 2466 (above)
No. 2467 (right)

metal desipiied 10 maintain constant contact with
the wire contact element, whether rotating or in
any fixed position. The filament switch, contained
in the base of the resistor, is operated by a portion
of the variable-contact arm which applies pressure
or releases a small plug of insulating material.
The latter opens or closes the switch to which two
Jugs extending from the base provide connection.
The switch is in the *off” position when the
varialile arm is at zero resistance,
AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATLE OF MERIT NO. 2466,
The “Tonatrol Type AP” has been designed for
use as a volume control or panecl-mounting resistor,
from which a variation of 0 to 10,000 ohms may
he obtained, and is combined with a 110-volt snap
switch for power control. This product is similar
in construction to the “\WS§” type except that the
power switch is fastened to the resistor’s base by
a special bracket and operated by a pin located
on the variable arm. The snap switch is in the
“off”” position when the resistance is at zero value,
AWARDED THE RADIO NEWS LABORA.
TORIES CERTIFICATE OF MERIT NO. 2467.
VACUUM-TUBE DETECTOR
The Model UN-200A" vacuum
tube shown, submitted for test
Aa by the Prexto Manufacturing
{
i
1 3

Company, 676 Euclid Street,
Beaumont, Texas,
detector  with a standard UN-
type molded-bakelite base. The
characteristics of this tube were
found those of standard tubes of
the 200A type; so that a grid

"

is a special

is required. Its
sensitive
was

retnrn to ‘“A—
operation as a
powerful  detector
satisfactory.
AWARDED TIIE TRADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT XNO.
2409,

and
found

LINEN DIAPHRAGM LOUD SPEAKER

The “Model B” loud speaker, submitted by the
Browning-Drake Corp,. Cambridge, Mass.,, is of
the single-linen-diaphiragm type. A balanced-arma-
ture unit of excellent mechanical and electrical
design and construction is supported by cross pieces
attached to the wooden frame of the speaker. The
apex of the linen diaphragin is fastened to the
driving pin of the unit, stretched tightly to the
edges of the wooden frame, and tacked in place.
After the linen is stretched it is “‘doped” several
times in order to produce a tighter and more rigid
surface. The diaphragm is 24 inches square and
its depth is approximately 2 inches at the apex.
The wooden frame, of walnut finish, is 28 inches
high over all, 24 inches wide and 8 inches deep.
The back is enclosed hy a stiff board in which
there is a circular aperture to allow adjustment of
the unit. This speaker gave almost equal repro-

duction over the audio-frequency range with atple
volume.

AWARDED THIE RADIO NEWS LABORA.
TORIES CERTIFICATE OF MERIT NO. 2475.

A F. TRANSFORMER

The “Technica” A. F. transformer shown here,
submitted by Radie Vertriebs Gesellach, Vienna
IX, Porzellang 14, Austria, has a winding ratio
of 1 : 3. DMechanically and electrically, this trans-
former is well built; and, when it was used with a
201A-type tube, good amplification was obtained
from 160 to 8,000 cycles. The core and coil are
enclosed in a molded brown bakelite housing and
are hermetically sealed in position by a resinous
insulating compound. The base dimensions for

Sy

mounting are 3 by 3 inches, and the height is
224 inches.
AWARDED THE RADIO NEWS LABORA.

TORIES CERTIFICATE OF MERIT NO. 2476.

AF. TRANSFORMERS

The “No. 9007 audio-frequency transformer,
submitted by the Remler Division of the Gray and
Danielson Mfg. Co., 260 First Street, San Fran-
cisco, Calif,, has a winding ratio of 1 : 3%, and
has been designed for use as a first-stage trans-
former when preceded by a 201A-type detector,
and with a 201\ or 112 as the first stage. The
transformer is well built mechanically and electri-
cally, giving a factor of amplification almost con-
stant from 32 to 5,000 cvcles. The core and
winding are enclosed in a die-stamped iron housing
and sealed hermetically in pesition by insulating
compound. The base dimensions required for
mounting are 2% by 3 inches, and the height is
4 inches.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO, 2477.

The “No. 901" audig-frequency transformer,
submitted by the same manufacturer, has a winding
ratio of 1 : 3% and is designed for use as a
second-stage coupling transformer, with a 112- or
171-type tube in the second A I°. stage. \When
it was used in an amplifier in which the No. 900
transformer was employed in the first stage, a flat
frequency-characteristic from
approximately 32 to 5,000 cy-
cles was obtained. The physi-
cal dimensions are the same
as those of the No. 900.

AWARDED THE RADIO
NEWS LABORATORIES
CERTIFICATE OF MERIT
NO. 2478.

The *“No. 920" audio-fre-
quency transformer, made by
the same manufacturer, has
been designed for use in am-
plifiers where greater gain
is desired; this transformer
has a winding ratio of 1 : 415, The frequency-
characteristic of this transformer is such that, at
the lower end of the audio range, slightly greater
amplification is obtained. The physical dimensions
are the same as those of the Nos. 900 and 901.

AWARDED THE RADIQO NEWS LABORA.
TORIES CERTIFICATE OF MERIT NO. 2479.

The “No. 921” audio-frequency transformer,

2477-78-79-80-81

Nos.
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made by the same manufacturer, has been designed
for use as the second-stage transformer when the
No. 920 is employed in the first stage. The wind-
ing ratio of this transformer i3 1 : 63, and
the frequency characteristic falls off below 100
cycles; when it is used with the No. 920, the
over-all ‘frequency-characteristic will be ncarly flat.
This transformer has been especially designed to
serve as the input to a 230-type power stage,
when the detector’s wvoltage output is low. Its
physical dimensions are the same as those of the
other transformers above described.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2480.

The “No. 922" output transformer, submitted
for test by the same manufacturer, has heen de-
signed as an output transformer for the 112., 171-
or 210-type power tubes. The inductance of the
secondary is of such value as to insure the proper
operation of the usual horn or cone-type reproducer.
The primary winding will carry safely 40 milli-
amperes, and the core is of such size to prevent
saturation under that current; although the manu-
facturer recommends that the plate current should
not exced 20 milliamperes. When it was used in
the plate circuit of a 171-type power tube excellent
reproduction was obtained.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2481.

A.C. ELECTRIC RECEIVER

The ‘*Model 7-70"” radio rveceiver shown, sub-
mitted by the Bremer-Tully Mfg., Co., 520 Seo.
Canal Street, Chicago, Illinois, is of the all-electric
type and operates directly from 110-volt 60-cvele
house current; it comprises three 226-type tuned
R.T. stages, two 227-type (detector and first A.TF.)
and a 171A-type push-pull last stage. A full-wave
rectifier of the 280 tvpe, with output well filtered,
supplies 1he wvarious “‘B” wvoltages; the filament
current is supplied from special windings of the
power transformer. A single tuning control operates
four tuning condensers which are ganged on a
single shaft. The smali-field inductors, which are
partially shielded, arec mounted directly below their
respective tuning condensers, in individual shielded
compartments. Tlie tuning dial is of the drum
type; a trimmer or compensating condenser for
the antenna i§ provided, directly below the scale
window. A knob for wvolume control is provided
at the left of the scale window while that for
operating the ganged condensers is found on the

right. Two panel switches are provided, one con-
trolling the power and the other acts as an addi-
tional volume control by switching out the first
audio stage. The receiver and power wunit are
assembled on a cast-aluminum chassis, which is
enclosed within a polished walnut cabinet of pleas-
ing design; its actual size is 21 inches long, 12
inches deep and 10 inches high. A 10-foot exten-
sion cord is provided for plugging into the light
receptacle, and another to make the ground con-
nection; while that to the aerial is made by 2
binding post. This receiver is sufficiently sensitive
and selective, and gave excellent reproduction over
the audio range.

\WARDED THE RADIO NEWS LABORA.
TORIES CERTIFICATE OF MERIT NO, 2482

A.C. ELECTRIC RECEIVER
The ‘“Balkite Model. A” A .C.-operated receiver,
submitted for test by the Fansteel Products Co.,
of North Chicago, Ill., operates directly from the
house-lighting circuit on 110 volts, 60 cycles. Tive

227-type and tweo semi-power (112A-type) tubes
are employed, \in three stages of radio frequency,
detector, a transformer-coupled first stage of audio
and a push-pull

frequency, power stage. The

receiver is of chassis construction; the coils (of

small-field type) and condensers (which are ganged

to a single control) are completely shielded. The
(Continued on page 703)
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The Radio Constructor’s Own Page

Wherein Custom and Home Set Builders and Experimenters
All Over the World Swap Experiences and Suggestions About

PREFERS EXTRA TUBE
Editor, Rapto NEews:

Having just read Mr. J. G. Miller’s suggestion
as to installing a phonograph switch-over (which
converts the detector tube into the first audio stage)
in the November Rapio News, I would like to

I
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CORD TO PICK-UP

My, Lahmann's phonograph pick-up is provided

with a stage (A.F.) of its own to use before his

set’s amplifier. The reader will see that a D.P.

D.T., switch would give also a choice of R.F.
and pick-up filament circuits.

point out that the adoption of this idea may cause
trouble.

All radio engineers are deing their utmost today
to keep R.F. grid leads as short as possible, and
run them direct to the connection. ‘In the pro-
posed hook-up, they are led to the switch and
back: and it is readily easy to see what witl
happen when the points of the jack begin to
corrode.

I submit a drawing of a hook-up which will save
the same purpose and will give no *after effects;”
in the hope that it will be taken, not merely as
a criticism, but as a possible assistancc to the
experimenter,

Fraxcis J.
Noble St.,

LAHMANN,

309 No. Indianapolis, Indiana.

This rear view of Mr.

Ulrich’s linen-speaker

shows wery clearly the adjustments described.

The assembly is held tight by cramping the

large frame on the cross-pieces with the nut
of the thrcaded rod, at the right.

Hookups and Accessories

A CONVENIENT SPEAKER ADJUSTMENT
Editor, Rap1o News:

The desirable feature of the linen-diaphragm type
of speaker is that it is nearly as good as the
modern dynamie, and at a cost considerably less;
whiile it is veadily constructed by almost anyone cap-
able of using a few simple tools. It can be made al-
most any shape or size to fit certain unused space in
the room, or to fit into any console. am at
present engaged in building a round one, 24 inches
in diameter and 6 inches deep. The wood is laid
on in segments, gluéd, and turned in a large
lathe. This makes an exceedingly solid frame.

The accompanying photographs show an im-
provement I have made in the speaker which is,
so far as I know, original with me, as I have
not heard or read of it elsewhere. The frame of
the speaker illustrated is 18x24 inches, 5 deep,
and made of Z-inch pine; corners iapped and
nailed, with metal corner braces screwed inside.
The back frame is 1%4x1)4 stock, ash; use any-
thing a little harder and more rigid than soft
pine. The cloth, front and back, is airplane linen;
a thinner and lighter grade has been recommended
for the front, but I have mno experience of it.
The back frame is located between guide strips
and can be pulled back until the cloth is perfectly
-t|gl|t, it is held in place by 3f-inch round brass
pins, running through the sides of the frame from

;s " i

NQUIRIES for information not given

leve should be sent, not to Rapto NEws,
but to the. constructor direct—but he should
NOT be asked to furnish date already
published, here or elsewhere, or for instruc-
tions that an experienced builder should not
need; for this is not a beginners’ depart-
ment. Courtesy demands that such requests
should be accompanied by postage; as they
are often very numerous. Reply coupons
can be obtained from the postoffice for
international inguiries. On the other hand,
readers who solicit general corvespondence
must expect to bear their own share.

This department is for free discussion to
the cxtent that space permits; but Rapio
News accepts no responsibility for the
opinions of readers as to the relative merits
of apparatus and circuits.

Letters describing good results, but which
do not explain the system used, are unsuited
for publication; as they entail too much
necdless correspondence for the editors and
the contributors. Give the details the first
time.

the outside, through holes bored about Y4-inch apart.
The cloth is stretched back one notch at a time, as
required. \When it is as taut as desirable, and
the sidepins are holding it. the thumbscrews on
the long 34-inch rod are drawn tight, compressing
the sides of the large frame against the ends of
the smaller one and holding the assembly solid.
The center of the rod is tied down to a screw
eye so that it will not vibrate; the rod must be
far enough below the center to clear the loud-
speaker unit. It might even be better to use two
rods, one above and one below. The side pins, it
should be understood, do not- go into the ends of
the small frame, but just in front of them, so that
the tension of the cloth holds the frame firmly
against them. They extend through about 3$4-inch
on the inside to form a sufficient stop for the frame
to rest against.

In buildiug the frames, lap, dovetail or miter the
corners to make a perfectly solid joint; leave
nothing loose to vibrate. There js not much to
be gained by making it larger than 24 inches square;
this will cover the broadcast frequencies perfectly.
It is from 5 to 8 inches deep, according to size.
The small frame is made with its two crossbars
enclosing an opening about eight inches square;
and of such length that it fits closely, but not
too tightly for adjustment, inside the large frame.

Tack the linen on both frames, stretching it
tightly, with tacks about one inch apart, as the
strain on the cloth is considerable. Place the
small frame between the centered guide strips
on the sides of the large frame; find the exact

wWwWwW americanradiohistory com

This front wiew of Mr, Ulrich’s speaker shows

the holes in the side frames, which admit stop-

pins to regulate the adjustment of the linen
diaphragm’s tension, as explained.

center of fhe cloth and work a small hole through
without cutting or breaking any threads of the linen.
Fasten in the apex with an extra washer cut ont
of airplane cloth, which will help to protect the
diaphragm against cuttting, Draw the diaphragms
together and pull back the small frame until you
can place thc holding pins at about the first
holes, or perhaps the second, without undue strain,
Then give the cloth about five coats of airplane
dope, drying well between applications (keep it
away from fire!). Center and mount the driving
unit on the back of the small frame; see that the
pin is centered squarely with the apex, and then
draw back the small frame, one side at a time,
as far as it will go. Pin it in place and then
tighten the thumb nuts en the long rod until the
assembly is solid. Lastly, tighten the apex on
the unit’s driving rod—it must always be loosened
before an adjustment of the diaphragm is made.
Frame and cloth may be decorated to suit, remem-
bering that nothing should be left loose to vibrate.
Vicror A. Utrricn,
97 Cook Strect, San Francisco, Calif.

THE LOVELESS AERIAL AGAIN—OR YET

Editor, Rapto News:

I find that by counnecting the outside coil of a
Loveless antenna to ground only and leaving the
ground connection on the set open, I get very
fine results. I am using a 6-tube set with two
stages of R.F.; storage “A” battery and Sterling
133-volt power unit.

J. 8. MarTIvN,
2626 Euclid Avenue, Cleveland, Ohio.

TOOK THE PRIZE
Editor, Rapto NEws:

I was so impressed with the possibilities of vour
“All.Wave Circuit” in your April, 1928, issue,
that I have been working steadily on it. I was
so pleased with the result that I entered it in the
show of the- Montreal and District Radio Club
held here recently. I am pleased to say that I
was awarded third in class A; which I think you
will agree was a creditable performance in such
good company. I carried out the idea with panel,
sub-panel and all parts, including Phasatrol and
Tonatrol, in black bakelite; every part bolted firmly
to sub-panel with brass bolts and nuts. This,
with Ambassador push-pull transformers in blue and

(Continued on page 691)
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We cannot supply blveprinls of manufactured apparatus; only
Rapio Nuws blueprints, which should be asked for on the ecou-
We cannot send magazines, books, dia-

pon printed elsewhere.

Rap10 NEWS readers send in cvery month an average of 5000 letters
asking information on cvery phase of radio theory,
We can only print the five or six replies which are of

operation.
widest general iuterest.

Other letters will be answered by mail, if inguirers observe these rules:
BE DRIEF: TYPEWRITE OR WRITE LEGIBLY IN INK ON ONE SIDE OF THE
ENVELOPE ADDRESSED TO YOURSELF,
Simple questions will be answered free;

SHEET ONLY:
Many letters are not veadable.

ENCLOSE A STAMPED

g AN O

Conducted by C. W. Palmer

construction and

yrams, etc., C. 0. D.
use pencil or postal cards. Ravio News sells no apparatus, does
no custom building, and can not advise “the best sel to buy.”

Please vead the instructions and do not

those asking for sketches, diagrams, data, etc.. should send TWENTY-
FIVE CENTS FOR EACH QUESTION: failiire to enclose this will canse delay.
We cannot answer for this swm questions requiring original research,

intricate calculation, or patent investigation; we cannot compare the

merits of trademarked apparatus, or give constructional data on apparatus
whose makers withhold 1t.
THREE QUESTIONS tn each
which is not a standard, pubdlished one, eunclose a diagram to save deiny.

We cannot undertake to answer more than
letter. If you inguire concerning a circuil

REPAIRING “B"” POWER UNITS

(2320) Mr. J. R. CQliffman, Rochester, N. Y.,
writes:

(Q.) “I am a custom builder and repair man.
In repairing sets I often eucounter trouble in ‘B’
power units and, up to the present, I have never
seen any information for Jocating trouble in these
units. This is especially true of the units using
the gaseous rectifiers; since there is no filament
to tell when the tube is operating correctly.”

“I am also at a loss when one tap of the
unit will not supply any current, while the rest
of the power unit works satisfactorily. T would
appreciate any information that you can give me
in this matter.”

(A.) Although there are few causes for trouble

in the standard “DB"” power umits, trouble does
occur sometimes; and a few simple tests will
cnable the experimcenter to locate and correct it.

The diagram of the most common type of unit,
emploving the gaseous-conduction tvpe of rectifier
tulie, is shown in Tig. Q2320. This diagram will
be followed in making suggestions, although other
types of units can also be tested by the same
methods.  Test with set connected:

No Voltage at a Given Tap

If no voltage can be read twith a ligh-resistance
wvolinieter from one of the taps of the unit. the
logical point te look for trouble is in the resistor
bank. Then, if the trouble is not Jocated, the
parts should be tested back from this point until
the defective part is found. When making the
tests, first look at the rectifier tube to make sure
that it does not appear to be damaged. Then
make sure that current is flowing through the
primary of the trausformer.

An open-circuited or burnt-out resistor will result
in no current flow at the tap that it controls; for
instance, if the resistor R1 in Fig. 02320 becomes
open-circuited there will of coursc bLe no voltage
at the “B4Det.” tap. On the other hand, if R2
is broken, the detector voltage will immediately
increase. In reccivers of some types this would
result in a decrease of the wvolume; while sets
with regenerative detectors would get out of control.

The simplest method of lecating a dcfective
resistor is to connect a high-resistance voltmeter to
each tap in turn. A meter of this type is almost
essential when a unit of this type is used; both
for measuring the output, in order to get the
best results from o set, and for testing defective
units, In the absence of a woltmeter, a 15-watt
220-volt electric-light bulb may be cmploved; it
should be counected like the voltmeter, between
the negative iterminal and each of the positive
terminals in turn. It should glow a dull red on
the high and intermediate taps and, with the de-
tector resistor turned all the way in, a dull glow
should be obtained on this tap also. If the detector
lights the bulb with brightness equal tg that ob-
tained from the other taps, the 10,000-0hm resistor
(R2) is open or defective.

No Voltage from any Terminal
This trouble may be due to an open circuit in
the windings of the power transformer or in one
of the choke coils; or it may be due to a brokea-
down condenser in one of the filter circuits, ‘or to
a broken wire.
If the tap voltages are found correct and the

set does not operate well, the trouble may be due
to the development of a defect in a by-pass con-
denser, or to a faulty construction of the unit,
omitting a condenser where it is needed.

In testing for these breaks the following rmethod

Q-2321 -

A resistance in the tuned cireuit, as at A,

broadens the tuning,; whiie one outside it, as

at B, does not affect selectivity, but “damps’”
oscillation throwgh the tube capacity, Ct.

may be used. Disconnect the power supply from
the unit; then conncet a pair of phones, with a
battery in series, between the plate terminal of
the rectifier tube and the positive output terminal.
(Remove the rectifier tube before testing these

circuits.) You should hear a click on making
contact; and also, on testing, between either of the
filament terminals on the rectifier socket and the
negative terminal of the unit. The clicks from
both of these binding posts should be of equal
strength; if one is stronger than the other, the
trouble is generally due to a defect in one of the
buffer condensers (C35 and C6 in the diagram).
If no click is heard from: one terminal, ‘either the
secondary winding of the transformer is open or
the center tap does not connect to the negative
termiual.

The secondary winding of the transformer can
be checked by first removing the tube from the
socket and then connecting the primary of the
power transformer to the line through a 25-watt
110-volt lamp, in series with one of the leads.
If the secondary is in good order, the lamp will
not glow at all, er a very dull glow may be seen.
If the lamp glows brightly, either the secondary
is broken down or one of the buffer condensers is
short-circuited. On replacing the rectifier tule
in its socket, the lamp in the primary lead will
clow brighter. The buffer condensers should be
disconnected, in order to test them separately.
The test described above will also serve to gauge
the operation of the gaseous tube since a poor tube
will not show an increasc in the light of the lamp.

A gaseous-conduction rectifier tube will usnally
give about 1,000 hours of service before trouble is
eucountered.  When the tube becomes old, the
output voltage gradually falls off and it is neces-
sary to keep turning up the resistors to maintain
the correct: voltages. \When the resistors can ne
longer he adjusted to give the required voltage, a
new tube must be used. The gaseous tulbe becomes
quite warm when operating correctly and this fact
often serves to indicate whether or not the tube
is in good condition.

Excessive Hum

This may be caused by a filter condenser’s bhe-
coming open-circuited, or by an open lead to ouec
of the condensers; it might also be due to a short-

L1 L2
“0007 000

B+
CpwrR

Rt 2R3

B+
AMP

C3

B+
DET.

Q-2320

(T

« B=C7
\t 10 B-
C4 R2

The circuit of a typicak “B” power unit employing a gaseous rectifier tube.
this will determine what trreguiarity in the voltage at any terminal means.

A brief study of
If a resistor breaks

between a higher and a lower voltage, the voltage above increases; that below is cut off.
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circuited choke coil or to the usual causes of hum
in the receiver itself. The action of the choke
coils may be tested by short-circuiting each of
them in turn.

If both chokes are functioning .correctly, the hum
will be increased when either is short-circuited.
If no difference is noted when one of the chokes
is shorted, the conmnections should be checked and,
if they are. found correct, a new choke should
be inserted. In some installations, although the
power unit is in apparently good working order,
the. hum will be objectionable. In such case, it
may usually be reduced by increasing the size of
the filter condensers, C2 and C3.

The electrolytic condenser is particularly adapted
to this purpose because of the high capacity of
condensers of this type, compared to their size.
The electrolytic condensers should be used to re-
place the paper condensers or connected in parallel
with the filter condensers already in the unit, if
this is more convenient.

GRID SUPPRESSORS

(2321) Mr. A. B. Webster, Washington, D. C,
writes:

(©Q.) “I have noticed that quite a number of
sets are using resistors connected in the grid cir-
cuits, to prevent them from oscillating. 1t appears
to me that this would reduce the amplification and
efficiency of the set a great deal. Is this correct,
or is my statement incorrect? Can you explain
the action of these resistors?”

(A.) The “grid suppressor” is a very much mis-
understood device. Some people class it with
the *‘losser” methods of controlling oscillation in
R.F. amplifiers, but strictly speaking it is not in
this category. In “losser” systems, the resistance

Radio News for January, 1929

.0086
MF

240 4 MF.

171-A

AA

VWWIWWA

2 MEG. -7

-00f
MF.

B+
‘DET.

A-C+

L.S.

A

AF.
CHOKE -~

At

°
B+135V.

B+ {80V e

LR (-

c-1%V. o—

c-40¥vo

Q-2323 A '

This fe.ri.rtancg-coupled amplifier ‘with two high-mu tubes in the first two stages is designed for
high quality and well adapted for television work; the chokes prevent “motorboating.”

the current developed by the normal regenerative
action of most R.F. circuits. This current,
which starts in the plate circuit of each tube,
flows back into the grid circuit through the small

‘ 0.4 T0.25 MEG. 906 TO A.F. CHOKE
P B A V2 \‘. 4 MF.
b il - {
c é «g| c2
/4
B+ B L.S.
DET. OHMS - 2 MEG.
10 OHMS_ | R3
A-C+ o= \
A ! J [
5 B ——
C-40% V. o Jl J
B+22%V, o— Q-2323 B

This amplifier, with the amplification factor of a screen-grid A.F. tube, will give an extrémely

flat frequency cuvve.

of the tuned circuits (comprising the secondaries
of the R.F. transformers and their associated vari-
able condensers) is deliberately raised to such a
value that the circuits caunot oscillate by their
own resonance; in spite of the fact that they
tend to do so because of the “shocking” effect of

R1 is tapped for the right grid bias; R2 is about 6 ohms.

capacity formed by the grid and plate elements
(Ct in Q. 2321A) of the tube itself. When the
feed-back current gets into the oscillatory circuit
formed by the transformer secondary and tuning
condenser, it merely dissipates itself in the high
resistance of that circuit. A simple resistor (R in

Tig. Q. 2321A) connected in series with the tuning
coil and condenser (L and C) will accomplish
this wasteful purpose and, incidentally, will tend
to broaden the tuning very considerably.

If we move this resistor out of the actual tuned
circuit, and place it between that circuit and the
grid of the tube (Fig. Q.23211), its action becomes
altogether different. . It is now directly in the
path of the troublesome feed-back current which
is coming through the tube capacity Ct, and limits
the flow of that current before ¢t gets to the
oscillatory cireuit LC.

Notice that the resistor, not being in the oscilla-
tory circuit proper, does not affect its tuning
characteristics in the least. The ‘‘suppressor” is
actnally in series with the almost infinitely high
resistance formed by the grid and filament in the
tube, and its few hundred ohms resistance is of
little consequence.

The value of the grid suppressors in any receiver
depends, of course, on the tendency of the circuits
to oscillate. The purpose of the resistors is not
to eliminate entirely the feed-back current, but
merely to suppress it, as their name indicates.
A limited amount of feed-back is highly desirable,
as it increases the sensitivity of the receiver a
great deal.

Suppressors usnally range in value between 200
and 1,000 ohms. It is practically impossible to
recommend specific values for particular sets or
circuits; the ounly thing to do is to try different
values until the receiver becomes stable in oscilla-
tion.

The resistors must be of the noun-inductive type.
Those sold for the purpose are identical in appear-
ance with grid leaks, and fit in standard clip-
mountings.

ATWATER KENT CIRCUIT
(2322) Mr. H. Webb, Yonkers, N. Y. writes:
(Continued on page 693)

AERIAL c4 s
RFT Ri RFT R?2 RFT 00025 MF. AFT AFT
=
()] |
o > |
-l s ik ;
s vdliora| |
; L 2 ! RED~,
At
{ | ) ) BLACK~, M
L5 S Ve g ot
s < > o8+ RF
) .2 MF. \L BROWN =i 0B+ A.F.
Q-2322 : BLUEN o

\The Atwater Kent “Model 20,” one of the most popular receivers ever built,
In the July, 1928, issue of Rabio

in its day, used the cirenit shown above.

www americanradiohistory com

News (page 44) will be found an article on adapting this receiver to modern
conditions with an added power stage for a large cone speaker.
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e
Actual Movie Films
we supply you,
show ing electrical
mgchlne:;y in oper-
ation and animated
diagrams, make
electricity easy to

understand.

Lear n

ELECTRICITY !
by Actual Movies

EAL moving pictures, in your owrn
home, make the facts about elec-
tricity easy to grasp and fascinating as
seeing a movie in your favorite theatre!
You learn quickly, prepare for a big
pay job in this ever-growing field.

Everything Supplied,
No Extra Cost

Standard DeVry Movie Projector, so !
simple anyone can Operate it imme-
diately without experience. Used with
regular light connection, farm lighting |
e?uipment, or auto battery. Thousands
of feet of film—all supplied to every

student at no extra cost. p

Only School Using
Real Movies

Nowhere else can you get real movie
instruction in your home. Electricity,
automotive electricity, and drafting all
included in this wonderful course.
Prepares you for all kinds of electrical
work in aviation, radio, switch-board,
power plant operation, contracting, etc.

A Better Job at
Bigger Pay

We pledge to give you the training
and employment service which helps
you get a better job and more money
or you need not pay a cent. The
moment you enroll we begin helping
you make your training count in more
dollars. Employment service gets you
in touch with employers who want
Film-Way trained men.

Drafting Set Given

Complete professional outfit, includ-
ing fine set of inscruments, drawing
board, rules, scales, etc.,, everything
needed for drafting work included in
this course given at no extra cost.

Lessons
and our new book ' The
FilmWaytoBiggerPay”
Getinthebig pay ranks.
Send the coupon for
information about this
You Use This TEWs easier way to
DeVry Projector learn electricity.

The NATIONAL SCHOOL of
VISUALGEDUCATION

aew wmmm " The Film Way to Bigger Pay "= s
537 S. Dearborn St., Chicago, Ill., Dept. 1D I

Without obligation, send three free lessons and
your new book, "'The Film Way to Bigger Pay”’ I

Name. I -
I St.orR.F.D.

I City. I

| State, County.
- Cmooe N M W B S

Please say you

What’s New in Radio

(Continued from page 629)

word “Volume” is neatly etched over a ma-
hogany knob controlling the resistance; and
the word “Radio” over the midget plug
mounted under the control. Series wiring
is used between receiver and volume con-
trol, requiring only two posts for connec-
tions.

—
=

LT LU

|

This attractive wall fixture provides a con-
nector for any room in wihich o loud speaker
is to be operated by a remote-control receiver.

Manufacturer: Carter Radio Co., Chi-
cago, Il

A Line-Voltage Safeguard

NEW device, the use of which owners

of receivers using A.C. tubes will find
valnable as a protective measure, is now be-
ing marketed ip a convenient form. The
object is a highly nickeled plug-in instru-
ment with a self-contained and variable re-
sistor intended to reduce the line voltage,
should it be too high. This instrument
is cleverly designed as to appearance and
operation, and has the advantage of being
inconspicuous, a factor generally desired by
the average set owner, as well as convenient
to adjust.

Manufacturer: The Wirt Company, Phila-

delphia, Pa.

A wery handy woltage control which plugs

into the light-socket operating the sct.

saw 1f in
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Broadcastatics

e

OF THE HARD-BOILED VARIETY
Tue BovrcuEr:
“What can I do for _, -
you this morning, 7
sir?” )

Evperry  Cusro- 4 n
Mer: “My wife told
me to stop in and
get some meat for .
dinner; and I *
thought for a change
we would try a pound of that radio ‘ham’
I have read about so often.”—dAlfred 1.
Spaner.

NO OLD STOCK
Mrs. Fax (who is doing a bit of shop-
ing for hubby on the side); “I want to buy
a radio battery, too.”
CLErk: “Storage®”
Mges. Fax (indignantly): “No, of course
not! I want a good fresh one!”
—Melvin Nordstrand.

HE KNEW HIS RADIO

Teacuer or Ar- <
cEBra (t0 inatten- /;-’f ,j“;j} / /’/

tive student); &g I N
“Johnny Jones! /“ Xz f-
What is the result }f*‘

if T add minus A to W

plus A?’ \ij
Joux~xy  (whose E‘*

dad is a set build-
er): “I know, Miss
Cyphers! A short circuit!—>3lichael Chec-
kolo.

HOW TIMES HAVE CHANGED
Ix 1924: “Gee, that’s a fine radio yow’ve
got: sounds like a phonograph.”
Ix 1928: “Say, that phonograph’s the
cat’s, all right; sounds just like the radio.”
—Leo Hostensky.

40 Non-Technical
Radio Articles

every month for the beginner, the layman
and those who like radio 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-radio 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.

Radio Articles Appearing in
January Science and
Invention Magazine

SURVEYING BY RADIO

APARTMENT HOUSE AERIAL
—By S. R. Winters

A.C. SET HINTS—By Paul L. Welker
NEW RADIO DEVICES

RADIO ORACLE

LATEST PATENTS

RADIO NEWS
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FACTORY TO YOU-SAVE 50%~COMPARE WITH COSTLIEST OUTFITS BEFORE YOU BUY.

i DAYS

FRR [ OWL[[ul ] lf’ e tgmmete
\'30‘5 a P AC Iecfri or Ba’rt‘e{!/1 IIO E E

Get Our = .
{ Builtlike,Lookslike,

Send No Per;g%s liltte a

se

Money Barrelons pew 3o sy
All metal Sopet Shicldod
9th - v - mg_m:n ‘al_:‘::é rcmnlvccll, (r{‘)m
Anniversary\ = — ' % ! ] _ Sograci-plck up Connistion
ff ' X 3 - % . y ¥ E; ::%};v‘;tfsuogt ol:%n Ké
Offer! ) The Latest, Finest and
CostliestConstruction

NEW 1LOW
FACTORY PRIC
 SAVEE 507

[} =
dldl Electric |

[--.__..—-.__.___

2 &

Wide Selection of
Beautiful Cabinets
AC or Battery Sets

30 DAYS HOME TRIAL

Richly designed, gen-
uine walnut console
of finest type. Elec-
tro-dynamic or mag-

Y1)
CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS

netic power cone, or
long aircolumn
speaker. Marvelous
value.

Celebrating its 9th successful year,
America’s big, old, reliable Radio
Corporation springs a genuine
sensation in high-grade sets. With
its latest, Super-powered, 1-dial

hum-free operation, tremendous
“Lick” on distant stations and
razor-edge selectivity—with its
costly sturdy construction, latest
features, including phonograph

Miracos—the

pick-up connec-

e s
¥ l*}‘\ }':

tion, ease of tun-

All Electric !
ing, beauty, and

wholly self-con-

BIG DISCOUNTS

Boy Console, witl: drop=

leaf desk. Beautiful
two-tone finish. Rare
bargaint

Beautifully graceful
Spinct console, genuine
two-toncwalout.Choice
of speakers, Also comes
in Electric Phonograph-
Radio Combination.

A npewetype arm -~chair
console, Genuine walnut.
Very pretty. Low priced.
Efcctro-Dynamie or Mag-
netic-Power Speakers.

At right, a Lo-
Boyconsole,
walnut finish,
thatcostslittle.
A gewl

P

Above, popular inexpensive
combiunation. Sct on Table
Speaker (sold scparately).

Mectal orwood compact
style cabinets. Wood
cabinets in walnub or
new shaded silver-
. chrome finishes. Cathe-

i dral Electro~-Dynamic
or Magnetic-Powers
Speaker to match!

Ve

tubes or the new
8-tubemodels

ELECTRIC OUTFITS

iy - tained, hum- Exclusive Territory economy — a
free, AC-8 and to User-Agents on Miraco will
A popular walnut Hi- ACY, using AC ! BATTERY OR AC | make you the

envy of many
whose radios

for batteries or Eliminators—you
are guaranteed values and savings
unsurpassed in the fine set field.
Compare a Miraco with highest-
priced radios, for 30 days in your
home. Surprise and entertain
your friends—get iheir opinions.
Unless 1009, delighted, doxn’t buy
#t! Return everything—ihe com-
plete outfit—at our expense. Your
decision is final—absolutely! o
Only exceptionally fine radios,
of the very latest approved type,at
rock-bottom prices, could possibly
back up so liberally unconditional
a guarantee. Send coupon now for
Amazing Special Factory Offer!

Don’t Confuse with Cheap Radios
With itsrich, clear Cathedral tone,

Miraco Outperforms ’em All In Chicago
On the Miraco Unitune, to start with. wil) sng: I got to date
c

61seations outside of Chicago.fiom the Paci

Atlantic Occan, and from Anchorage, Alaska, to the Gulf of
Mexico, and [ tried the set with 3 diffcrent antennas. That
is an outside acrial 152 fect, an inside aerial 20 feet, and

cost 2 to 3 times as much!

Many thousands of Miracos—
bought after 30 day home com-
parisons—are cutting through
locals and getting coast to ceast
with the tone and power of costly
sets, their delighted users report.
Miracos are laboratory-built with
finest parts, and embody 9 years’
actual experience in constructing
fine sets. Approved by Radic’s
highest authorities.

Deal Direct with Big Facto
Everything reaches you splendidly packed
and rigidly tested to insure your instant
enthusiasm. Enjoy the outfit 30 days—
then decide. Liberal 3-year guarantee on
each set. Play safe, save lots of money,
and insure satisfaction by dealing direct
with Radio’s old, reliable builders of fine
sets—9th successful year.

Oceantothe

AC-8-$71.50
Unbeatable value in a 3-

year guaranteed Super
Shiclded Metal Chassis.

Also New, Niore
Powerful Battery
Sets

The ncwest and latest in
battery operated sets, de-
signed  with same ad-
vanced features used in
clectric setsl Same_ wide
choice of cabinets. High-
est quality,amazinglylow
priced!

light socket. I want to say that your set does outperform
the other scts I have, I put it up against 2 World Record
Super 9 and beat that one. Then 1
(names expensive make), and beat that one. Next I putig
up against a Neutrodyne and bcat that one. HARRY
KOPP, 6555 South Peoria Strcet, Chicago, Iliinois.

put it up against o

= MIDWEST RADIO CORPORATION, 404-RJ Miraco Building, Cincinnati, Ohio
BEAUTIFULLY ILLUSTRATED CATALOG, AMAZING SPECIAL FACTORY OFFER, TESTIMONY OF

e/

NAME

WWW americanradiohistorv com

NEARBY USERS=Alithe proof you want—of our honesty, fairness.size, financial integrity, radio
cxperience and the performance of our sets—iacluding Amazing Factory Offcr—sent with catalog.

MIDWEST RADIO CORPORATION
Pioneer Builders of Sets~—9th Successful Year
404-RJ Miraco Bldg., Cincinnati, Ohio
®  WITHOUT OBLIGATION, send free catalog, Amazing Special Factory Offer,
testimony of nearby users, etc. O User O Agent [ Dealer

[ Check here if interested in an EXCLUSIVE TERRITORY PROPOSITION
ADDRESS

THIS COUPON
IS NOT
AN ORDER
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Until You Have Heard the
1929
A.C.Victoreen

You Have Not Heard

This marvelous new Super Circuit,
developed and perfected in- the Vic-
toreen Laboratory, is by long odds
the most sensitive and selective ever
offered the set builder and radio
“fan.” It literally bristles with new
features, any one of which would be
considered sensational in an ordi-
nary circuit.

By all means have a new Victoreen,
if you want to enjoy real radio re-
ception. Either build it yourself in
a few pleasant hours, or have it
built for you, It will bring you dis-
tance, selectivity and tone quality
such as you have never known be-
fore.

Part of the wonderful improvement
is due to changes in the circuit it-
self, and part to the redesigned R.F.
Transformers. These Transformers,
tuned and matched to a precision of
1/3 of one per cent, are years ahead
of their time. They perform equally
well in either the A.C. or D.C. cir-
cuits.

Biue Prints FREE

Together with full constructional
data. We've made it easy for any-
one to assemble a Victoreen. State
whether you are interested in the
A.C. or D.C. circuit.

To get the utmost in results
from auy receiver, use the new

VICTOREEN

“B” Power Supply

Here is the last word in “B” Supply and
Power Amplifiers. Uses either a UX 250
or 210 in the last stage. Two voltage regu-
lator tubes accurately contrel the 90 and
180 volt taps, thus making possible accu-
rate determination of proper “C” voltages.
There is also a 0 to 90 volt tap, variable;
also 450 volts for the power tube.

BLUE PRINT 1S FREE, together with
list of parts and complete assembly in-
structions. Write_for it teday.

The George W. Walker Company

Merchandisers of Victoreen Radic Parts
2825 Chester Ave., Cleveland, Ohio

Vicloteen

Quality Radio Parts

Please say vou

Home-Made Dynamic Speakers
In Favor Abroad

OW can I make a loud speaker of the

dynamic type*® This question is be-
ing asked with increasing frequency by
readers of Rapio NEws, whose letters plainly
indicate that there is considerable interest
in the subject.

The answer is that you can’t unless you
have a completes set of special iron castings
for the framework. Once vou obtain . such
castings, the rest of the construction will
present no difficulty if you possess a high
degree of patience and a fair amount of
skill in the handling of ordinary hand tools.
You will have to wind an endless lot of fine
wire on one of the castings for the field
magnet, and you will have to mount the
cone and its attached moving coil rather
carefully; but there is nothing particularly
comnplicated about these operations. The
problem is to get the castings.

In Great Britain several radio manufac-
turers have found it profitable to put com-
plete sets of castings for dynamic speakers
on the market and, according to the British
radio emagazines, many constructors have
suceessfully assembled very satisfactory re-
producers. However, in the United States
the effective demand for such castings: is
not vet heavy cnough to encourage manu-
facturers to go into production on them. If
any manufacturer shouid decide to make
them available for the benefit of individual
radio fans, Rapio News will be glad to in-
form its readers thereof. Meanwhile, the
only answer to the question from an Ameri-
can fan, “How can I make a dynamic
speaker?” is “You can’t”

Latest Develbpments In

Television
(Continued from page 631)

terwoven and overlapping spirals are pro-
duced each second, producing in the recep-
tor using neon glow-lamps a luminous or
glowing field, with sectional variations de-
pending on the intensity of light impressed
upon the corresponding photoclectric cells
at the transmitter by the reflected object.

“A model developed in the laboratory is
approximately 18 inches in diameter, with a
sphere of vision 10 inches in diameter. Care-
ful study has revealed the faet that, when
the revolving dise turns upon its axis at a
speed of 1,000 r.p.m. and the fork hub car-
rving same revolves at 3,600 r.p.m., the five
cells individually and separately will pass
through the sphere of vision and make 18
complete spirals per revolution; a total of
18,000 spirvals per minute or 300 per sec-
ond.”

This system sounds:very interesting, bul
it also appears to be rather complicated
from the mechanical standpoint. As soon as
further data on it are released or demon-
strations given, Ramo News will report
them in full detail.

INCREASING PHOTOELECTRIC-CELL
ETFICIENCY

With the newlv-created interest in tele-
vision, as well as in sound-reproducing films
and other developments calling for the
translation of light intensities into corres-
ponding electrical intensities, the photoelec-
in

saw it
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trie cell has beecome an object of more than
usual interest on the part of designers of
vacuum tubes. The huge ten-and twelve-
inch cells formerly found necessary for ef-
ficient television transmission are giving
way to comparatively tiny ones—only two
and three inches in diameter, but possessing
equal or, in. some cases, superior light-
sensitivity. The advent of these cells will
mean a considerable rveduction in the size
and expense of television machines, and an
advantageous increase in their range and
fiexibility.

In a new experimental television trans-
mitter constructed by John Geloso, who is
responsible for WRNY’s successful tcle-
visor, four three-inch cells are used with a
system of veflectors which makes them as
responsive as the bhig twelve-inch cells now
in regular use at WRNY. The reflectors
are of polished metal, about eight inches in
diameter, and look exactly like automobile
headlights without the front lerises. A cell
is mounted at the focus of each reflector,
with its sensitive side (“window”) facing
the surface of the latter, and with its
opaque side facing the person being tele-
vised.

As the televisor is of the “indirect-spot-
lighting” type (see definition in a previous
paragraph) the light reflected back from
the subject hits the polished syrface of the
reflector, which in turn throws it into the
photoelectric cell. As the light-gathering
surface of the reflector is considerable, the
small cell produces an output equal to that
of the larger cells. Several views of this
transmitter are shown on pages 630 and 631.
The apparatus was exhibited at the Elee-
trical Show held in New Yorlk last October,
and proved to be one of the main attrae-
tions of the show.

FOREIGN TELEVISION ACTIVITIES

In Great Britain the company exploiting
the inventions of John L. Baird, the noted
Scotch television expert, has displayed a
number of complete television receivers in-
tended for the comniercial market; but just
what any purchaser can do with them, in
the absence of actual television broadcast-
ing, is highlv problematical. The company
has definitely promised a television service
but, because of the peculiar status of broad-
casting in Great Britain, we do not see how
it can proceed with its plans until either
the British Broadcasting Corporation or the
British Post Office changes its mind.

The DBritish Broadcasting Corporation,

universally known as the B. B. C, has a
on

monopoly broadecasting in  England,

y at on
WRNY
NEW YORK

297 METERS—I0I0 KILOCYCLES
and W2XAL, 30.9] METERS

is owned and operated by the
ublishers of this magazine
Our Editors will talk'to you
several times every weeh-
See your Newspaper

or detai
TUNE IN

WRNY,
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\/Ol D
STATIC-

DISTORTION~
INTERFERENCE~

Now Make Your Radio Clear As a Bell
With Marvelous New Underground Aerial !

Did you know that radio waves go through the ground just as they do through a building?
If you had your set down in a deep mine, you'd get the program just as you do at home!
In fact—and here’s the surprising discovery that is revolutionizing radio reception—you’d
probably get much better results. Scientists say that when the receiving antenna is below
the surface of the ground, the eartli absorbs practically all the static and other inteference,
and allows practically only the clarified tone to reach the set.
Starting from that important fact, radio engineers worked
out the SUB-AERIAL. Set owners evervwhere are now en-
joying real radio pleasure-with this marvelous new invention.

‘How SUB-AERIAL Works

Anyone can install the SUB-AERIAL in a few minutes. -
Simply bury it about two feet below the surface of the
ground and bring the lead-in wire to your set. SUB-AERIAL
then takes the radio waves from the ground and brings
them to you sweet toned and clear as a bell. Howls and
shrieks due to static-laden air conditions are reduced and
vour real radio eunjovment begins. SUB-AERIAL never
needs to be touched again,

——

~ 25 Year Guarantee

Test aiter test hus been made - . 3 J
with SUB-AERIAL with amazing Any SUB-AERIAL installed that proves defective either
resuits, Radio cugineers, maga- o - . 5 5 . .
ines and s eanilly” endorso in workmanship or materials or which deteriorates within

May 8th, 1928 25 years will be replaced free of charge; also we will pay

“I am very glad to state that &
giter [esting many derlals In $1.00 for any such new replacement.
Laboratory 1 tiud your Sub-Acrlal

1s the best for elarity of tone
and elimination of static, also for
grealer volume aml sclectivity,

“Your Sub-Aerial will fill a '
long-felt want among the ladio
Fans.”* *

A. B. Johnson,
Aunu::m’:;lfst?nﬁalgse."' Don’t hesitate to_send for SUB-AERIAL
A A rece el Ay AL R on Free Trial. You take no risk. When
Acrtal all 0. K. It has any ¢ g | )
aerial beult 1 hr“-"eq::;% sgf‘n-m‘} you get 1t, test it against your overhead
market since I have licen a radio acrial and compare the two. If you are not
e TR el astonished at the difference—if SUB-
had never touched lefore. 1Y AERIAL does not bring in reception with g
¥ ror Iy cneaen Shat i marvelous tone value, clear as a bell—if it ®
hod “never dreamed of getting nid doesi’t give surprising volume and distance ¥ 4
with abiolute clesrness and with- . : 1 ¢
out statle or interference. I —if you are uot more than satisfied you & :
T ff.f;"‘iﬁ‘v‘é'r“’.,f"".'iém‘“ﬁéﬁ‘ié don’t pay us a cent. Send coupon for the . s
rc('l-mlnnim O e, f\:rgz;:&ra'tmg story of SUB-AERIAL. Do it ' .
L Box 565, E cuo, Okla. . B ! H '
: Coupon Today :
DERGRO D AER L SYSTE S L UNDERGROUND AERIAL SYSTEMS, Dept. 827-A.8 a
. . . [y o ept. s TN
St. Clair Bidg, Dept. 827-A 8. Cor. St. Clair & Erie Sts, Chicago, IIl. 1 “'5."CLii; Bldg, cor. St. Cair & Erie'SLs..pChica;:o, TiL 1
[ ] ’ 1
g ; & B Send me ecomplete information on Sub-Aerial and TFree 8
Get Reception You've Always Wanted T T o I ;
1
1
1
1
1
1

with-SUBAERIAL -
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carrsf you safely
to all “Front-
page” events

With a new, wide-
awake Cunningham
Radio Tube in every
socket of your set you
are ‘‘among those
present’’ whenever
and wherever things
happen. With these
faithful sentinels on
duty, you are reli-
ably radio-informed.

Look for the mono-

gram @ on the top

of each tube and in-

sist on them by name.

E. T.-Cunningham,}Inc.
NEW YORK - CHICAGO
SAN FRANCISCO

Please say you

granted by the government. It lhas refused
to co-operate with the Baird company be-
cause its engineers do not believe that
Baird’s systemn has reached the stage where
it can be considered a public utility. The
Baird people have proposed to erect broad-
cast stations of their own, but the Post-
masier General, who is charged with the ad-
ministration of England's radio laws, has
refusecd them the necessary license, on the
same technical grounds presented by the
B. B. C. As the Baird company displayed
its machines at the recent annual London
radio show, and has already issued printed
catalogs, the situation is somewhat muddled.

The Baird company has a New York of-
fice, hut little information about the com-
pan¥’s American plants can be obtained
from it. A secret laboratory, in which de-
velopment work on the Baird system is be-
ing carried on, is supposed to exist some-
where in this city, but nothing definite is
known about it. Rapio News in the past
has devoted a great deal of space to Baird's
television achievements, and will continue to
deseribe them if he releases the technical
data on them.

In Germany, at the recent Berlin radio
fair, the Karolus and Mihaly systems were
exhibited and aroused public interest fully
equal to that which huge crowds exhibited
at the American and British expositions of
television. Some illustrations of apparatus
used by these methods appear on pages 636
and 637 of this issue.

Tubes in a Class with the
Pullman Cars

NVENTIVE progress is perpetually put-

ting a strain on the coiners of new words,
as witness the increasing complexity of
tubes. The new five-element tube, described
in the October issue of Rapio NEws, is now
quite the latest fad among British experi-
menters. The “pentode,” with an ampli-
fication of 60 to 80, must follow the de-
tector, giving a single stage of audio with
a powerful output. Its additional element,
another grid next the plate, is at filament
potential and prevents the return of elec-
trons from that clement. (This tube is
not vet available in the United Statest!)

We now have as a possibility in a radio
set the following:
Monodes (onec-element)
Diodes (two-element)
Triode (three-clement)
Tetrode (four-element)

Screen-Grid R.F. Amplifiers
Pentode (five-element) ... A F. Amplifier

If the same inventive genius continues to
exert itself, we may have (6) hexodes, (7)
heptodes, (8) octodes, and so on to the
n-4-1st “ode.”

But let us consider the further possi-
bilities; the filament and plate are the
“cathode” and “anode,” as many know; and
our British contemporaries suggest that the
first grid is appropriately the “mesode”
or middle element. This smacks of the ge-
ologist’s vocabulary. How are we to name
the multiple strata of grids which the tube
of the future will have? Cenode, Fode,
Pliode, Pleistode, Holode, and perhaps Ju-
rassode and Silurode?

It is none too soon for the radio engin-
eer to start dusting off his Greek dictionary,
which has lain on the shelf since the last
“’dyne” was christened.

................ Dial lights
...... Rectifiers
.................... Detector

saw 1t in
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l CELIL.O
Radio (Consoles

Designed for Atwater Kent, Crosley and all
standard A.C. Reccivers,

STYLE R-48
Size 51 in. x 2¢ in. x 16 in.

Highest quality cabinet work, all panels five.
ply walnut, doors matched butt walnut: Re-
| 1 ceiver compartment is sliding drawer; accom-
modates set and speaker. Walnut finish, hand
rubbed,

At your dealers or write for complete
catalog of many styles.

Excello Products Corp.,, 4832 W. 16th St.
Cicero, Ill. (Suburb of Chicago)

X-L

Supplies the following
toany recctver: Antenna
and Ground from
shiclded 1leht wires.
Valtage Regulatien pro-
tecting tubes and set.
Double Socket provides
outlet for ynamic
Spcaker. Complate Fus-
ing eliminates fire haz-
ard. Centrel Switch_for
power unit set or Dy-
namic Speaker installed

in a moment. XNo wir-
ing or changes in ser.
Unqualifiediy guaran-
teed.

| IF YOUR DEALER OR JOBBER CANNOT SUPPLY
YOU ORDER DIRECT.

Dept. A, 1224 Belmont Ave., Chicage, tl. °

“* Before Buying

. Any ‘‘A" Eliminators

... Write me about the discount card which en:
.~ ablesyou to purchase the new and improved

i X1_Radio Laboratories
|
|

s Knapp “A" Power Kit
» - - -
% araliberal discouat.

3 The most complete “A”’ Power Kitever
s offered—Address for details of plan—
5 Darid W. Kuapp, Pres,

o Knapp Electric, Inc.

s Room 417, 350 Madison Ave.,, N. Y. C.

',,'9‘5‘-.»';-_5_._:-.'-;'-.'_.?;'.!
Insure your copy reaching you each month. Sub-
scribe to RADIO NEWS—$2.50 a year. Experi-
menter Publishing Co., 230 Fifth Ave, N, Y. C,
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SforDealers,(ommunity Set Builders, General Repairmen @
NEW ISSUE! T andﬂqcnf.f 4

JUST OFF THE PRESS! S

i £ N Our new, HUGE 260 PAGE WHOLESALE
. y CATALOG No. 19 enjovs the enviable dis-

/ & tinction of being universally accepted by the
RADIO TRADE in the same manner that
a school treasures the Dictionary and En-
cvclopedia Brittannica—or the home the
Bible and Almanac!!

The preparation and distribution of this
MAMMOTH Catalog COSTS A TRE-
MENDOUS SUM—the huge volume of
business derived from it warrants this cost
as well as the genuine pleasure it gives us
to know that those “in the know” regard our
catalog AS THE OFFICIAL ORGAN OF
THE 1929 RADIO SEASON!!!

This FREE CATALOG is literally a most
valuable ENCYCLOPEDIA—YOU cannot
well afford to be without one—and, you do
not have to. Your request for one is all
that is needed! A day or two later, it is
in vour possession. Surely, a TEST OF
OUR PROMPTNESS PLEDGE!

And we are right on the job, ready
to supply television apparatus, too!

We list more such parts than
appear in any other Radio Catalog.

Those having No.
18 Catalog should
immediately send
for No. 19. ALL
PRICES HAVE
BEEN REDUCED

%7 2 ,; 2 "/ 260 PAGE \WHELEEEE

OHEHECO EQRY Qi

: DOUSLY!
0 RADIO
1500 ¥ @, CATALOGUE /JETRmp
ILLUSTRATIONS e sl c

scribed in this issue.
F E Send for prices
\ y ' at once!

o

B l‘lj from Radios Oldest Mail Order House!

i ¥ea ave been in the Radio Mail Order Business, we have learned from EXPERIENCE how such an organization must be efficiently run in order
o CReNAND S e R GO0 D WILL, OF OUR CUSTOMERS. Tn this, our DETERMINED GOAL, RADIO SPECIALTY COMPANY OFFERS
TO SHIP ALL ORDERS IN FROM 6 TO 24 HOURS—OFFERS YOU 100% QUALITY MERCIHANDISE ON A STRICT MONEY-BACK BASIS IF
NOT THOROUGHLY SATISFIED—AND OFFERS YOU ALL MERCHAXNDISE AT ABSOLUTE ROCK BOTTOM'NET PRICES! Our employees—our
executives, are all pledged to handle your every order and inquiry in an intelligent munner. Our 24-HOUR SHIPMENT SCHEDULE MUST BE UNRE-
SERVEDLY MAINTAINED! And to this pledge, we owe our daily increasing patronage. It will pay YOU to

be numbered among our many thousands of customers! A trial is all we ask!

/4

- . 3 }
A OUR CATALOGUE CONTAINS THF LARGEST ASSORTMENT OF RADIO MERCHANDISE IN THE COUNTRY. Only the
s l most suecessful manufacturers’ products are listed—such lines as PILOT—SILVER-MARSHALL—CARTER—-ALRO—YAXLEY—
TOBE—HAMMARLUND—AMETRAN—CUNNINGHAM»—DONG AN—THORDARSON—MUTER. ete., ¢t¢. THE LATEST IM-
PROVEMENTS 1N RADIO ARE LISTED AXND TKOROUGHLY DESCRIBED IN THIS GREAT
CATALOG: A.C. ALL ELECTRIC Sets with self-contained ABC power supply—Public Address Ampli-
fler systems—A.C. Sct Converters—A and B eliminators—Dynamic Speakers and Units—>Maguetic
Speaker Chasses — 250 Tube Amnplifiers ~ Airplane Cloth Speakers — Push-Pull
Tower Amplifiers—Electric Phonograph Turn-Tables—Combination Radie and
Electrle Phonoprapn Consoles—Speaker Tables—Short \Vave Sets and Adapters—
Shield Grid Tube Kits—Telévision Parts. LOGICALLY. HOW AN YOU
AFFORD 10 BE WITHOUT OUR CATALOG—SEND FOR ONE NOW!

log your Radio requirements, WE
WILL OBTAIN SUCH PARTS,
BILLING YOU AT THE USUAL
TRADE DISCOUNTS!

And, if we do not list in our cata- /;'{

1AS(p

= B

98W PARK PLACE, NEW YORK

Please say vou saw it in RADIO NEWS
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lhousandsr ~
| callCeCothe
clearest toned
longest life -
tube on the
marhket

. A.C.
DETECTOR
TYPE

N-ZZ,/ __7

TYPE N-27 |
25V
.75 AMP.

---.and it ought to
be~here’s wwhy
THE finest materials skillfully

employed by able craftsmen
and the foremost laboratory ex-
perts give CeCo marked advan-
tages over other tubes.
They have not only a purer,
clearer, more pleasing tone, but a
longer, more serviceable life. v

Try them! Sold everywhere.
CeCo Mfg Co., Inc. Providence, R. 1. |

Cl?ﬂéﬁo
O Tiber

Please say you sagw it

The Radio Beginner-The

“Bloopless” Two
{Continued from page 646)

It has been found that the best all-around
acrial for broadcast reception is a single
wire, 75 to 100 feet in length, ard elevated
50 or 60 feet above the ground. Either
solid or stranded enamelled wire may he
used—whether the gauge is 12 or 14 makes
hardly any difference—with a strong recom-
mendation of the -solid wire if the aerial
is to be erected in a congested area, such
as a large city, where excessive acid-fumes,
smoke and soot will eventually coat the
wire with a high-resistance laver which is
detrimental to efficient reception. Wherever
possible, the aerial should be ervected clear
of any surrounding trees, buildings, ete.,
and the same advice applies to the lead-in;
which should come down from the aerial
at a 45-degree angle rather than make a
straight drop parallel to the side of the
Imilding.

It hardly pays to economize on insulators
when these handy little articles mean so
much toward an efficient installation. They
should be used wherever there is possibility
of any part of the antenna coming in con-
tact with any section of the structure. Us-
ing a piece of wood to keep the lead-in
from touching the side of the building is
nothing more than providing an excellent
short-circuit for the aerial should it rain
or snow. A piece of twine or .rope, often
used in place of a piece of wood, is just
as bad.

Installing the ground should be in ‘the
nature of a ceremony. There is no doubt
that the besi ground comprises a number
of large copper plates buried six to ten
feet-underground in moist soil. However, to
the city dweller this may sound like scienti-
fiction; in his case it is hest to test every
available pipe in the house to see which one
gives the best results. For example, the
average city hoine has water and steam-
radiator pipes. Of the two, the water pipe
is usually better; but this does not mean
that the other should not be tried. It may
be found that a certain combination wherein
two are joined together is betler than using
onl¥ one. When connecting the ground Jead
to the pipe, try soldering it; though some
difficulty may be experienced with iron pip-
ing. When such is the case, an ordinarv
“ground clamp” will give good service if
the section of pipe it is to be wrapped about
is thoroughly cleaned and scraped until the
bare metal shines. A ground clamp secured
about a water pipe should be examined and
cleaned at least every three months. (1Varn-
ing: do not use the gas pipe as a ground.)

MURDER! HELP!
SrveeE:  “The
Mothproof Hosiery
Co. is sponsoring the
broadeast of the big
fight tonight.”
Sraxae: “Ab,
putting the socks on
the air, eh#”—I¥m.

POLICE!

&. Mortimer.
A TOP-NOTCHER
Tue MuosicaL Saw: “That announcer

thinks quite a bit of himself, doesn’t he?”
Tuas Ukuviere: “Rather! He won’t an-

nounce for a station unless they have an

exclusive wave”’—1¥Vm. G. Mortimer.

in
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Make Your Set a Modern
A. C. Power Receiver

New

AMPLIPACTK

A Complete A. C. Power Supply—"A” and *“B” and
“Cr—DMakes any D. C. Set into an Ultra-Modern A. C.
Receiver. Uses two 210 type tubes in Push-pull; or
one of the new 250 type tubes. Power Amphfication
gives perfect reproduction over the entire musical seale
range.

QUICKLY ASSEMBLED

You canassemblean AmplipaCk easily FREE
in one evening. We supply complete
layout diagrams. Simple ‘10 fpstall. Bocklet
Attached to set}in three minutes. Con- i
sumes no more current than an or(illn:g}-y g;gt%elé)% og\}tl:
50-watt Ught. Cool, quiet, dependable. leb—a e lewt.
word on Power
ASK YOUR DEALER Ampliicasion
Leading dealers can glve you full details | and A. C. Con-
and our simple assembly diagrams. | versiom.

Don't be satisfied with out-of-date recep-
tion—bui}d an AmplipaCk tonight! e
TRANSFORMER CORP. OF AMERICA

1428-1432 Orleans Street, Chicago, I1L.
Manufaeturers of the T. C. A. Line of Power 'Fransformers,
Audio Transformers jChokes, Power Packs and Power Amplifier
Packs.

=

._U

Wheolesale
Prices
Tremendous stock and sales vol-
ume, with rapid turn-over to the
thousands of radio dealers we
serve enables us to make you
worthwhile savings at lowest
wholesale prices. Write for lat-

est, new illustrated Catalog “B.3”

Allied/Radlo

CORPORATION
71l W. LAKE STREET, CHICAGO

} g
%‘y\\%@ ;"6' /;9 .. .é@ § <5
e

& bl —
@"’ 2 'mfmmuﬁh\: 1Buttdops@ & =

MCCALLS HEX FamiLy 3% Suke TiTE Raplo CONNECTORS
Worid Favorite Connectors For Ready Mase And, Home Made Sets

SPRINGFIELD, ILL.

ood radio idea may be worth
!(!)J}ﬁogs.anrnwik has thousands of ideas
for radio set builders to make more money,
Barawik’s Big Radio Book will help you
while elections are on and big nationcl
events stir world. ;
Send for your copy today — NOW, -

BARAW'K co. 21E 'C-nnlsuo"

CTHICAGO, U, S.'A.

Mail This Coupon Now! For Free Copy ’7
Name

RADIO NEWS
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Hints on the ¢Junk-Box”
(Continued from pege G46)

hetween regeneration and oscillation. When
the regeneration condenser C2 is turned up
slowly, the operator will begin to hear a
soft, “hushing” sound. At a critical point
this “hush” will flare out into a quick “plop.”
Now, during those few degrees of con-
denser movement when the set is making
the “hushing” sound, it is said to be re-
generating, and in this condition it is ex-
tremely sensitive to voice and music signals,
When the “hush” breaks into a “plop.” the
set is said to have started osecillating; that
is, it is now generating rvadio-frequency os-
cillations or current of its own. These cur-
rents by mixing, or “heterodyning,” with the
radio-frequeney currents picked up by the
aerial and already present in the circuit,
produce the whistles and squeals so char-
aclevistic of short-wave operation. The dif-
ference between regeneration and oscilla-
tion is one merely of cirenit adjustinent;
but though the two conditions are very
closelv related, they serve two distinct
purposes.

For the reception of voice and music
signals, as transmitted by broadcast sta-
tions, the set should be regenerating as
strongly as possible withont actually break-
ing out into oscillation. It will not squeal
when it is regencrating; if it does squeal,
vou may be sure it is then oscillating. Pick-
ing up distant short-wave broadcast sta-
tions is entirely a matter of the operator’s
skill in adjusting the regeneration control,
in this case the little vaviable condenser
C2.  As remarked previously, the set may
he thrown inte oscillalion and the incoming
signal “zero-beat;” lmt this requires a little
practice.

To locate a broadcast station, the easiest
thing to do is te throw the set into osecil-
lation and then to hunt for squeals. As soon
as one is heard. the setting of the tuning
condenser should he cavefully noted, and
the regeneration condenser slowly turned
down. As the sct goes out of oscillation
and hack into vegeneration, the squeal will
disappear. With a slight readjustment of
the tuning condenser, made as the regenera-
tion control is juggled. the voice and musie
should become understandable. It the sig-
nals are very weak, zero-beating is usually
the best thing to altempt.

TUBES ARE TEMPERAMENTAL

Smooth regenerative action depends to
a great extent on the chavacteristics of the
particular detector {ube unsed, the value of
the grid leak. and the amount of “I3” voltage
applied to the plate of the tube. A\ number
of tubes that seem to he identical in opera-
tion in regular broadcast reeeivers will be
found to differ markedly when they ave
tried in a short-wave set. Some tend to
break into oscillation quite violently; others
refuse to oscillate at all. Before rejecting
any one tube us unsunitable for unse as a
detector, the experimenter should try rve-
ducing. or increasing the “I3” voltage, and
also grid leaks of different values, 'Fhe
original specifieations for the set call for
a three-megohm grid leak, but in many
cases a five-megohm will work hetter.

Another trick that will often he cffective
to aid the regenevalive action of the set
is that of connecting a .001-mf. fixed con-
denser across the primary of the audio
transformer. The self-capacity of the pri-
mary windings of most transformers is

Please say you saw 1t
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to BIG MONEY in

80 ORTH over $5,000 to me!”“Never so
thrilled in my life!” “Never dreamed
Radio was so easy to master!”

So scores of men write of this wonder-book
which tells how to achieve brilliant success
in Radio. Send for your copy—it’s Frec!

Glorious New Opportunities

Radio needs you! Over 30,000,000 sets nced
servicing. Over 2,000 ships carry radio appa-
ratus. There are 50,000 radio dealers, 4,000
radio manufacturers, scores of broadcasting
stations, And now Television, trans-Atlan-
tic Radio Telephony, and Photoradiograms
open up brilliant new possibilities! The Free
book tells all about them. It tells also how
you can make your spare time prepare you

for success through a revolutionary new:

method of training.

Learn at Home avith

This Big Laboratory Outfit

You get the “how” as well as the “why” of
Radio with this fine training. Only an hour
a day-~in spare time-—is all you need to de-
vote! As part of your course, you receive
absolutelyfree of extra charge—a magnificent
outlay of apparatus. With this outfit you
learn to build fine sets and solve every prob-
lem in repair work. That is why our gradu-
ates have the confidence and ability to com-
mand big pay. That’s why they’re in big
demand everywhere!

f
k
i
H
3

RADIO

Training Sponsored by RCA...
General Electric...Westinghouse

Qur graduates enjoy greater success because
they’re posted right up-to-the-minute in
everything in Radio.Radio’s greatestachieve-
ments originate in the gigantic laboratories
of RCA, General Electricand Westinghouse.
These three Radio organizations stand back
of every lesson in the course.

Money Back if Not Satisfied

The course prepares you for success in all
phases of Radio—manufacturing, servicing,
selling, ship and shore broadcasting, and
manyothers.IncludesTelevision,Photoradio-
grams, and radio equipment. A signed agree-
ment assures you of complete satisfaction
upon completion of the course—or it won’t
cost you a single penny!

Send for this Frce book now. Why struggle
alongon less than $45a week? Whywaityears
forsuccessthatcanbe yoursinonly9months?
Read this Free book. It gives you the real
dope about Radio and tells you all about the
famous course that has enabled us to place
thousands of our students in fine positions,
usually from 3 to 10 days after graduation!
Mailcoupon now. RadioInstituteof America,
Dept. WS-1, 326 Broadway, New York.

IpigaiE TR T TS T i
RADIO INSTITUTE OF AMERICA,
Dept. WS-1, 326 Broadway, New York

Gentlemen: Please send me your big
FREE 50-page book which tells aboutthe
great opportunities in Radio and abrgur
vour famous laboratory-method of guar-
anteed radio instruction at home.

in
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ood Chemists Command High Salaries

Industrial firms of all kinds pay tempting salaries to get
the right men. Salaries of $10,000 to $12,000 a year are not
unusual for chemists of exceptional abilities.  Chemistry
offers those who are ambitious and willing to apply them-
selves conscientiously the greatest opportunities. of any vo-
cation. Why be satisfied with small pay and hard, thankless
work—learn the profession of Chemistry and your salary will
depend only upon your own efforts and your own abilities.

The work of the chemist is extremely interesting. If you
are fond- of experimenting, if you like exciting and fasci-
nating work, take up Chemistry.; To the man who is_dis-
satisfied with his present job, to t{'ne young man just deciding
on his life work, Chemistry holds alluring charms and count.
less opportunities. 1f you want _to earn more money, the
way is open through our course in Chemistry.

Radio News for January, 1929
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What Well-Known
Authorities Say
About Our Course

From Hudson Maxim:

“Dr. Sloane has done a mueh-needed
wotk in a mueh better way than any-
thing of the kind has, heretofore, been
dones

“Dr. Sloane has a remarkable faculty
of presenting Science for self-instruction
of the student in such a eclear and un-
derstandable way as te be most readily
grasped and assimilated.

N therefore. unreservedly recommend
.'mdl l;!]:lec my highest indorsement on his
work.’”

From Dr. W. W. de Kerlor:

"I ean not rceommmend your course toa
highly and I congratulate both you znd
Dr. Sloane on same.’”

NOW IS I HE I IME I 0 From Jolm A. Tennani:
“This is something whieh has long
been mneeded. Your long experience in
the teaching of chemistry . . . assurance

that the course will be practical as well
as plaln 10 1ne unirained students.’’

What the Students Say: ¥
“‘Your coursa has been worth $50,000 2
to my concern.*’ p
““This is just like reading some Tfas- 3

—
T. O’CONOR SLOANE
A.B., AM., LL.D., Ph.D.
Noted Instruetor, Lecturer and
Author. Formerly Treasurer Ameri-
can Chemical Society and a prac-
tical ehemist with many well known
achievements 10 his credit. Not
only has Dr. Sloane taught chemis-
iry in the classroom. but he was
for many fycars engaged in com-

mereial chemieal work.

Never before las the world seen such splendid oppor-
tunities for chemists as exist today. The war has awakened
the United States to the need of trained chemists and chemi.
cal engineers. Lverywhere the demand has sprung up. In
{actories, mills, laboratories, electrical shops, industrial
plants of all kinds, chemistry plays a vital part in the con-
tinuation and expansion of the business. In every branch
of human endeavor the need for chemists has arisen. No
profession offers such alluring opportunities, and the next

ten years are going to show the greatest development in this science that this country has ever seen.
Those who have the foresight and ambition to learn chemistry now will have the added advantages I am going to keep right at_the studs,

‘ and greater opportunities afforded while the chemical field is growing and expanding. lf:x; 'ﬁn]u'ﬁﬂ’im'fﬁlmrdﬂfe';Zf.?[','&i rg;lnlsilrem;{
made it pessible to hold the job I have at

i ou Can Learn At Home Heller and Merz Aniline. Dye Co. in their

main laboratory. Thanks {0 YouT course

present.*’
Ability to Understand Plain English the Only Requirement e v gl "okl e PP

Tinating fction stcry.

“I have just been made assistant cheme
ist of my econcern.’*

“You may be pleased to learn that I =
have re-chtered the laboratory of my for-
mer employers as their chief chemist, The
work under my care involves several hun-
dred thousand dollars a vear.”

*Let me state that T have obtained a
new and better position; this is with the

“Let me state that T have obtained a
new and better position; this is with the

= 1S i i in a practical and intensely interesting way. Qur home
Dr. Sloane will teach you Chemistry in p JRARTI R ool o) Sl i

study course written by Dr. Sloane himself is practical logical and remarkably simple. It is illus- r " )
trated by so many experiments that are performed right from the start that anyone, no matter “‘““‘_'ﬁ"“"’“t“”’- Thanks 10 your eourse ¥
| y how little education he may have, can am‘_i\e"n“ylagzée(; A agggn'i%nh“;g ehemist
thoroughly understand cvery lesson. Dr. at the Du Pont Dye Works. Ft was thru
Sloane teaches you in your own home your course alone thal I have been so
with the same individual and painstaking ‘“‘.’?f“ﬂg‘;e written to difTerent people
care with which he has already taught about
" d ? h yolir course and they 3
thousands in_the classroom. He will, hghly of same " = il
in addition, give you any individual help - don't leamn it Isu't your fault
you may need in your studies. This per- fonl I e U= (o ur Rl seSons ) eonta iR
sonal training will be of inestimable OO
value to you in your future career.

Experimental Equipment Civen
to Every Student

(Names and addresses on request.)

DIPLOMA AWARDED TO EACH GRADUATE Va

Upon graduation each student is awarded our Diploma in Chemistry, cer- ,
tifying that he has successfully completed his studies. Your name on this P
certificate will be a source of pride to you all your life, as well as an aid to
obtaining a position in Chemistry, 4

Easy Monthly Payments /’

You do not have to have even the small price of the conrse to start. ,
You can pay for it in small monthly amounts or earn it as many others CHEMICAL
are doing. The cost is very low, and includes even the Chemistry INSTITUTE

OF NEW YORK
Home Extension
Division 1

outfit—there are no extras to buy with our course. Write. us and ,
let us explain how vou can qualify for a trained technical posi-

tion without even giving up your present employment.

y 16-18-R East 30th St.,

MAIL THE COUPON FOR FREEBOOK ,¥  'Stew o ¥

Your name and address on the coupon will bring you y Please send me at once,
by return mail our intcresting free book, “Oppor- I without any obligation on my

M H - " o a l‘
tunites for Chemists” and full particulars about the llelsmr(éry%l}{ermg?s_b‘?mynd Ogmsn::!_

We pive to every student, without additional charge, this
cl\emh-agl equipment, includlng fifty pleces of laboratory ap-

paratus and supplies and thirty-nine difterent chemicals and re- course and what it will do for you. You owe it Hontars boul the Eanerimental Equip-
‘?ge"ﬁfé ogthift %ﬂfdnl‘iﬁa?; \:O(igg:r'gﬁysenr:c?ssgl?; ?:rb p:ls'ro‘i'nfin:; to yourself to get this book. Send the cma)on ’ ment given to every student. Also please
countless  experiments.  Full particulars about this speelal right now while it is fresh in your mind. Or P tell me about your plan of payient.
feature of our course are contained in our free book *“Oppor- just write your name and address on a postal
tunities for Chemists.” and mail it to us. But whatever you do, Y 4
act today!
NAME. . veuunnretontectsnssisssangonsonnnntonsasus

Don’t Wait--Mail the Coupon NOW! "
CHEMICAL INSTITUTE of NEW YORK, Inc. @ ADDEESS......ssiveesssapionessnsassasosasnsasansssense

i i ivision 1 NEW YORK, N. Y.
16-18R EAST 3TH STREET  Home Extension Division ’ "R_CII\%‘Y...Q......_,..........,...........STATE.......‘..-....n_L..
1.2

Pleagse say you saw it in RADIO NEWS

wWWw.americanradiohistorv.com


www.americanradiohistory.com

Radio News for January, 1929

usually sufficient to by-pass the radio-fre-
quency component of the detector plate
current; bul often the condenser will be
a great help.

AERIAL AND GROUKND

For shori-wave reception the aerial nced
not Le a very long one. In fact, a thirty-
fool length of bell wire, thrown out of the
window, will produce as good results as
many longer and higher acrials, and will
probably give less trouble with “dead spots”
in the tuning condenser. As a matter of
further fact, the “Junk-Box™ outfit will work
perfectly well without any aerial at all
When experimenting with the original coils
for the set, the designer, who knows how
to read radio code, picked up amatcur sta-
tions all over the United States and Can-
ada and from numerous foreign ecountrics
ineluding Australioa and New Zealand, all
with the aerial post left absolutely uncon-
nected. This reception was accomplished in
New York City.

If the constructor does not wish to dis-
turb the aerial he is using with his regular

broadeast receiver, he can erect a fine acrial-

for the “Junk-Box” set by mevely tacking
some No. 24 magnet wire around the walls
of his room, near the floor. Most directions
for the erection of indoor aerials call for
the picture molding as the best place to
hang this wire, but it is a great deal easier
to fasten the wire along the floor level,
where it will work just as well. The regu-
iar insulation on the wire, if it is double-
cotton, is suflicient protection against
grounding.

The normal ground should be made in all
cascs, to the most convenient water or
steamn pipe. If such a pipe is removed sev-
eral rooms fromn the location of the short-
wave set, fasten lhe ground wire avound
the nearest electrie-light fixture. This makes
a rather good ground and, contrary to ex-
pectations, does not introduce hum in the
recciver.

THE CONDENSERS

Hand-capacity cfiecls seem to be giving
some people trouble. With the votors of
the two small variable condensers properly
connected to the filament end of the cir-
cuil, this should not be serious. Some types
of condensers, however, are more trouble-
some in this respect than others. The easi-
est thing to do is to mount them on a
sheet of brass or copper, about five inches
long and three inches high, and “ground”
this to the filument circuit. The sheet will
replace the two L-shaped mounting brack-
ets now supporting the condensers.

The aerial series condenser (C3) shown
in the “Junk-Box” blueprints is so simple
that many people actual]y do not understand
how it is made. This sounds paradoxical,
hut it is true nevertheless. The condenser
consists merely of two flat picces of brass,
facing each other. The plates are movable,
so that the distance between them, and hence
the capacity, may be readily changed. Any
arrangement at all by which two pieces of
melal, each about half an inch square, may
be moved in relation to each other will bhe
satisfactory. The setting of this tiny con-
denser is not critical, and will depend on
the size of the partienlar aerial.

The “Junk-Box” receiver has proved to
be one of the most popular radio sets Rapro
Nrws has described durving the ten vears
of its existence. Nlore than nine thousand
free blueprints showing its construction
have been distributed to readers ali over

Please say you seaw it in
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The only “A4” Power

Suitable for all Sets

— Irrespective of number of tubes — including
SuperHets, Short Wave and Television receivers .

HE new Knapp “A’” Power is designed for the most
exacting service — super-hets, short wave and
television receivers included. I knew that if it would
perform satisfactorily with these receivers that there
could be no question as to its efficiency on ordinary
broadcast signals. The three Elkon dry condensers,

A POWER

Operates on 105 to
120 volts, 50 to 60

the improved choke coils and the special Elkon dry
rectifier make the difference between ordinary and

Knapp performance.
No Change in Price

Even with these wonderful and costly
improvements, there has been no ad-
vance in price—due to the tremendous
volume going thru my plant. Remem-
ber that the Knapp is the fastest selling

“A” Power on the market.
KNAPP ELECTRIC, Inc.

«~Division of P. R. Mallory & Co., Inc.—
350 Madison Ave., New York City

See your dealer today

Go to your dealer today. Most of the
good ones carry the Knapp in stock.
Do not accept a substitute —because
only in the Knapp will you get full
satisfaction as typified by the famous
Knapp “A” Power. If your dealer
cannot supply you send the coupon.

RADIO
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LOUD

SPEAKER..
OPERATION
froma

NO “TUBES’ -NO “B’ BAT-
TERIES - NO COSTLY
“ELIMINATORS"”

WITH THE

SKINDERVIKEN
TRANSMITTER UNIT

Simple microphone unit provides a most effec-
tive and inexpensive way to satisfactory speaker
operation, Easy to build and operate circuit.

Evervbody can do this now with
a Skinderviken Transmitter Unit,

The unit is fastened to the dia-
phragm of the speaker unit. It will
act as 8 “microphonic relay.” Every
time an incoming signal actuates
the diaphragm, the electrical resist~
ancs of the microphone unit will be
varied correspondingly and the cur-

L= rent from the battery, in series
with it and the loud speaker, will luctuate accordingly.

Thus the problem of securing sufficient power
tolactlua.te the loud speaker is simply and adequately
solved.

‘The results from this very novel and simple unit
will astound you. .

The expense of this hook-up is trifiing compared
to the eclaborate tube circuits that give no greater
actuation of the speaker.

Besides this there are many other valuable uses in
Radio Cireuits for this marvelous little unit. Every
builder of Radio sets should have a few on hand.

LISTENING THROUGH WALLS
This Unit makes a highly sensitive detectaphone,
the real thingz—you listen through walls with ease.
Plenty of fun and real detective work too.

CONDUCTING SOUND THROUGH
WATER

Make yourself a miniature submarine signaling

appatatus like those used during the war, Simple

cireuit with this microphone unit gives splendid results.

12-PAGE INSTRUCTION BOOKLET
containing suggestions and diagrams for innumerable
uses. furnished with each unit.

P. G. MICROPHONE TRANSFORMER

A Modulation Trans-
former specially de-
signed for use with
the Skinderviken Trans-
mitter Unit, Has many

other uses. Primary
resistance, s

14 0hm;sec-

ondary, 35

chms.

FOR SALE AT LEADING DEALERS
Or Order Direct, Using Coupon Below

SEND NO MONEY

When the postman delivers your order you pay him for
whatever you have ordercd, plus a few cents postage.

PRESS GUILD. INC.
16-18-R—East 30th St., New York, N. Y.

Please mail me at oace 48 many of the following ftems
a3 I have indieated.

.+».Bkinderviken Transmlitter Units at 95e. for 1; $1.75
for 2 82,50 for 3; 53.20 for 4.
««». P. G. Microphone Transformers at 32,
When delivered I will pay the postman the cost of the
items specified plua postage.

R.N.-1-29

Please say »oun

the world, and requests are still pouring
in. A few blueprints are left; if you want
to try your luck in the short-wave bands
without spending more than about two dol-
lars for a set, write in for a sct of the
Junk-Box prints. They are frec, but you
nust use the coupon on page 701 of this
issue. Check off Blueprint No. 58, and write
vour full name and address clearly.

Human Radio Reflectors
(Continued from page 621)

ferent received strengths will therefore be
obtained from difterent people. By bending
over when approaching the transmitting
aerial, the effect is greatly decreased, since
the body has then a different natural fre-
quency, and is also not so well exposed to
the waves from the transmitting aerial.

In the May, 1928, issue of Rapro Nzws,
the reader will recall there appeared an
article which explained the temperature rise
experienced by the human body when near
a powerful wultra-high-frequency oscillator.
This is due to the currents which are caused
to circulate on the surface of the skin, and
which cause heating if strong enough. Med-
ical men have talked of producing artificial
fevers in this way, but the apparatus is
usually quite expensive. However, "if the
frequency of the transmitting set is ad-
justed to the natural frequeney of the hu-
man body, a naximum effect will be pro-
duced and smaller powers can be used for
a given result, thus simplifving the arrange-
ment and reducing the cost.

It is a simple matter, too, to arrange a
burglar alarm with two wires. This should
be so arranged that the relay will remain
closed, if once thrown. Morveover, the re-
lay can be adjusted so that only a definite
range of natural body-frequencics will cause
operation. The expense is small, and the
wires can be arranged inside the building;
the presence of a body outside will operate
the alarm.

Big-game hunters may desire, in the fu-
ture, to use such a system. It would require
a really clever animal to detect, at a dis-
tance, the presence of a small amount of
electrical equipment. Sueh a system might
be used to operate any other device by
using suitable relays. It is interesting to
think of the many other possibilities of this
newly discovered effect.

What is a ‘“‘Dynamic’ Speaker?

T O assist the public in its purchases of
loud speakers, as well as to guide radio
manufacturers, distributors and dealers in
their advertising, the Radio Manufaeturers
Association has adopted the following defi-
nition of the “dynamic” speaker:

“d dynamic speaker is one in which a
portion of the conductor earrying the al-
ternating signal current is a part of the
moving system, the force producing the
motion being due to the location of this
conductor in a magnetic feld”

This definition was adopted by the R.MLA.
at a mecting of its board of directors held
in Chicago on October 11th, 1928, upon its
presentation to the board by Mr. H. B.
Richmond, divector of the R.M.A’s en-
ginecring division. It was developed by
the conunittee on aural devices, of which

Mr., Paul G. Andres is chairman.
saw 1t in RADIO
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*2.000,000
~and how the
Hotel M“Alpin

is spending it.

An improvement program
that will make the MecAlpin a
NEW Hotel—inside and out . . ...

Luxurious NEW carpets, dra-
peries and furniture throughout
—bright, cheerful, interior dec-
oration — spacious, IMMACULATE
rooms, all with modern tiled
baths—high-speed, electric, self-
leveling elevators — and a NEW
type of courteous, efficient hotel
service that enthuses the most
critical guests.

We invite you to visit the
McAlpin and inspect the NEW
rooms — several of which are
already completed.

All improvements are being
effected without the slightest in-
terruption of service.

FRANK A. DUGGAN

President and Managing Director

HOTEL

M°ALPIN

ONE BLOCK from PENNSYLVANIA STATION

B’WAY at 34th ST.

New Hock-ups. This book
shows how to make Short-Wave
Recelvers, and Short - Wave
Adapters.

How to use the new screen-
grid tube in D.C. and A.C
circuits,

How to bulid Power Ampll-
fiers, and ABC Eliminators. Up-
to-the-minute information on
a1l new radio developments.

Set Duilders, Fans, Dealers,

nd for it today!

sel
KARAS ELECTRIC COMPANY = 4038A1
4038A1 N. Rockweil St., Chicago, Hlinois
Please send me Your Free Book!

Quality Apparatus
Our latest bulletin No. 929 describing our com-
plete line of gquality apparatus is yours for the

asking. Write for it today.
ENERAL RADIO CO, Q
30 State St., Cambridge, Mass,
NEIVS
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Radio Wrinkles

(Continued from page 653)

a telegraph key and a triple-pole single-
throw switch. After all connections are
made as shown in Fig. 7 (page 653) open
the three-pole switeh, don the phones, turn
on the filament enrrent, hold down the tele-
graph key and turn the tickler control
until 1he note is heard in the phones which
is most pleasing to the code student.

The builder should be warned that this
arvangement, with aervial and ground at-
tached to the receiver, would he nothing
less thun a low-power transmitter, and as
such come under the terms of the Federal
law governing radio communication, which
prohibits  the sending  of radio messages
unless one holds hoth an eperator’s and a
station license.  So, even though you have
an amatenr’s license, if vou make use of
this arrangement wilh a hreadeast receiver
and fail to open the three-pole switch, you
arc probably transmitting on a wave, any-
where from 300 to 600 meters, which is
illegal for an amateur—Contributed by
Warren Tuthill, Orient, N. Y.

" Our readers are invited to contrib-
ule ideas. A year's subscription to
Rapio News will be given in compen-
salion for each accepled ilem. If the
author of the wrinkle is already «
subgeriber, his subscription will be ex-
tended one year or he maey accept a
one yeur's subseription to Science and
Invention or Amazing Stories, both
published by the Fxperimenter Pub-
lishing Co.

Dealing with Interference
Inside the Building

HERE is no doubt that the following

bit of information has been anxiously
songht hy many a harassed listener. Our
contributor chanced wpon a case where it
was neccessary that the set be located in a
fover whiclh was within a few feet of an
clevator, bringing about interference from
that source, subsequently most unpleasantly
apparent. After muech moving about it was
discovered that cirenmistances about the in-
terior decorations made it quite impossible
to place the set anywhere but in the foyer;
whereupon invention as the child of neces-
sity was called upon, with the follewing re-
sults:

An antenna coil was substituted for the
loop and cavefully shieldeds an outside
aerial crected as far as possible from the
clevator. The lead-in consisted of BX (ar-
mored) cable, which was placed under the
fleer, and used only as far as neeessary to
get outside the zone of interference; the
surface of the cable was grounded. This
method was emiployed on an extremely sensi-
tive superheterodyne, and no doubt will
function equally as well on the average re-
ceiver. The only precaution necessary is te
make sure that cnough BX cable is used te
get outside the zone of interference, the
limits of which may he found by testing the
receiver in various positions throughout the
heme until the position is found where the
noise is no longer picked up; it may then be
taken for granted that this is the limit of
the zone.—FEdward R. Jahns.
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New;

EDITION

TELEVIZ/ION

A JMagazine for the Ixperimenting Tan

“TELEVISION” is a magazine pledged to further the art
of the infant industry for which it is named, and to supply
the ‘“fans’® with the latest information and develop-
ments in this fast-growing field. ‘Television, as a
science, occupies the same position today as radio
did ten years ago. Like the radio fans of years
back, enthusiasts of this new field have had to

have been able to obtain. This maga-
zine, then, comes as manna to the in-

ks information-hungry fan. It is our
L :', purpose to keep these enthusiasts
LTl ~J constantly informed, through
N L “TELEVISION,” of each

l new development. The

second issue of “TELE-
: VISION’ is now on
the newsstands.
You will find be-
low a partial
list of its in-

In the Television field there The first Television maga-

are all of the thrills that the teresting zine was published by the
radio fan knows so well. Get EXPERIMENTER PUB-
on the band wagon with your con- LISHING COMPANY about
fellow enthusiasts. Be the tents a year ago. Over 50,000
first in your neighborhood to copies of this magazine,

own a television set. Obtain a
copy of “TELEVISION’;
it will show you how to build
a real Television receiver.

“TELEVISION,” have since
been sold. This, alone, is
sure proof of the popularity
of this interesting new art.

Partial List of Contents

New Jenkins Radio Movies

New Belin Photo Transmitter

Vacuum Cameras to Speed Up Television
Infra-Red ""Eye’'’ Sees at Night

Practical Demonstrations Scheduled for Station WRNY
Campbell Swinton Television System

Quartz Crystals Synchronize Television Sets

R ye Baird Optical Lever Increases Speed

Valensi Television Recording Pictures with Air Jet

Connection of Photo-Electric Cell How to Build a Radio Photo Recorder

and many other articles of equal interest

25

EXPERIMENTER PUBLISHING CO., INC,, 230 Fifth Ave., New York, N. Y.

EXPERIMENTER PUBLISHING COMPANY, INC.
230 Fifth Avenue, New York City, N. Y.

Gentlemen: Please forward to me a copy of TELEVISION. Enclosed find 25 cents.

OR WRITE

AT ALL
NEWSSTANDS DIRECT

Please say you saw it in RADIO NEWS
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POPULAR
MODERN

MOVIE
NOVELS

1 va

GREATEST OFFER EVER MADE

Take Advantage of
This Amazing
Bargain

Zight full size books
for one dollar. Never
before has an offer of
this kind been made.
Only quantity produc-
tion permits us to make
this astounding offer
now. Take advantage
of it while you have
the opportunity. Need-
less to say these mod-
ern up-to-date movie
hits cannot last long
at this tremendous bar-
gain price. Each book
contains at least two
color ‘'stills” of an
actual scene from the
photoplay. Don't hesi-
tate. Mail this coupon
now. Every story
based on an actual
moving picture tri-
umph. The greatest
book bargain of the
age.

Write Now! Don’t Wait!

E_._ Titles of This E;

Tremendous Bargain Gffer

20. The Cohens and
Kellys in Paris

21. The Divine Woman
22, Jazz Mad
23. The Crimson City

24. You Can’t Beat
the Law

25. Tillie’s Punctured
Romance

26. Forbidden Hours
27. The Cossacks
28. The Play Girl

29, The Man Who
Laughs

30. The Hawk’s Nest
31. Streets of Shanghai

8 BOOKS FOR $1.00
A

Your Choice

S

CONSRAD COMPANY, INC., 230 Fifth Avenue, New York, N. Y.
Gentlemen: Enclosed find $1.00. Kindly send me the books listed by number herewith:

An Addition To
Your Library

These books will
be a worthwhile
addition to your
library, You will
find many hours
of truly enjoyable
reading In eac
beautiful volume.

Printed on fine pa- |

per with large clear
type. Beautiful
colored covers of
flexible durable ma-
terial, These books
are undoubtedly
one of the greatest
values ever offered
at this amazingly
fow price.

This bargain cannot last long at this price

CONSRAD COMPANY, INC.

230 FIFTH AVENUE NEW YORK, N. Y.

Numbers........,..cpeven.. 800808404 008a0008000000000000060G

A REAL SPECIAL OFFER!!

As the Uni-Rectron stands
it is a super- power ampli-
fier, which can be used i
connection with any radio

set and loud speaker. Bind-
ing posts are provided for
input to the Uni-Rectron
and output to the speaker.

Requires no batteries for ita
operation. It obtains its
power from the 110 volt.
60 cycle alternating
current lighting cir-
cuit of your house.

UNI-RECTRON POWER AMPLIFIER

Ideal for use with Dynamic Speakers)
Model AP-935

S e

List Price $88.50

(without tubes)

Special - $19.75 ea.

The UX-210 super
amplifying 1 ¢t
UX-216B or 281 rectiiying
tube are used with this amn-

wer
tube an the

plifier, which cannot over-
load. From the faintest
whisper to the loudest crash
of sound—R. C. A. Uni-
Rectron amplifies each note
at its true value. High and
low notes are all treated

alike. The volume
and quantity deliv-
ered will be a revela-
tion.

Every one new and packed in original facliory carton

AMERICAN SALES CO., 19-21 WARREN ST., NEW YORK CITY

Plcase saexy vou

sasww 1if [
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“Foolish” Questions
{Coutinued from page 640)

May, 1928, issue), and can be conveniently
saved for reference. The constructor who
keeps such data handy will not be under the
necessity of writing in for data on coils to
use in a new circuit.

HOW FAR CAN I RECEIVE?

Question: “What is the distance range of
a four-tube receiver?”

Answer: No one can say just what dis-
tances & certain receiver can cover. There
are so many controlling factors that entcr
the matter that it is practically impossible
for anyone to state with certainty the nor-
mal range of a receiver. Weather condi-
tions have a good deal to do with distant
reception; and so have the condition of ihe
batteries, the tubes, the sensitivity and tun-
ing ability of the receiver, the quality and
condition of the antenna structure, and the
efficiency and condition of the ground con-
nection. Furthermore, there are certain
areas in the country known as “dead spots,”
in which reception of anything but power-
ful local stations is cxtremely difiicult, even
with the most elaborate receivers.

Another controlling, and very important,
factor is the operator. He is responsilile,
to a great extent, for the rcsults obtained
Keeping the set and accessories at maximun
efficiency, a good location, fair weather con-
ditions, a good knowledge of the tuning
temperament of the receiver, and saintly pa-
tience, must eventually be rewarded with
the desired “NX,” as reception of stations
at an unusual distance is called.

WIIAT 1S AN “‘a.c. TUBE’?

Question: “Does the ‘.. C. tube’ operafe
entirely on allernaling current?”

Answer: No. Alternating current is
used only to light the filament, or the
“heater” clement which heats the filament,
depending upon the design of the tube. As
the modern A. C. tube requires anywhere
from one and a half to fifteen volts of al-
ternating current to heat the filament, it is
necessary to “step down” the usual 110 volts
of the house line by means of a small step-
down transformer. Ilowever, to supply the
“plate” voltage, or “B” voltage, direct cur-
rent, obtained from a “B” socket-power
unit or from batteries, must be used.

Because receivers today use plate volt-
ages ranging as high as 400, it is necessary
that the 110 volts obtained from the house
line be first “stepped up” to the required
voltage. After this the increased current
must be “rectified” from alternating to di-
rect current, as the receiver cannot function
with alternating current on the plates of the
tubes. After rectifving the increased cur-
rent, we find that there is still a noticeable
hum present in the speaker, due to the char-
acteristies of alternating current. This hum
is “ironed out” by an apparatus known as
a “filter”—a combination of condensers an:l
cholke coils. 'The entire combination of the
step-up transformer, rectificr and filter sys-
tem goes to make up the “B” voltage-sup-
ply unit, without which no radio receiver
can operate. In the case of a modern A. C.
set, this unit is incorporated in the design
of the set, so that it is really an integral
part of the receiver and is usually so cen-

sidered.

RADPIO NFEWS
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" We have 2 new illus-

LITE trated cntalo;]; showing
our up - to - the - minute

TENNA stock of kits, parts and

scts — everything you
waut in radio—all at
dealers’ wholesale prices.

Moisture-Proef Extension Cords

Birnbach Extension Cords permit
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COLLAPSIBLE
RADIO GROUND

A perfect efficlent and nolseless
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PER-CON
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Send money order

$7.50
Newark Elec. Co.
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POWER RESISTANCES
For “B" climinators, power nmpi[-
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DeJUR-AMSCO CORP,

199 Lafayette St., New York, N.Y

sets, television, short
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now.
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Box (35 Oak Park, Il

Fansteel Products Co., Inc.
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Potter
lCondensers

HE selection

of leading
manufacturers for
the finest radio
receivers. Insure
the operation of
your radio set or
power amplifier
with Potter con-
densers, which are
| known for their quality—uniformity—
i long life—economy.
| Potter T-2900 Condenser Block
| for the single 250 type tube am-
' plifier—$20.00.

Potter T-2950 Condenser Block

for the push-pull 250 type tube
l amplifier—$22.50.
|
|
|

Potter T-2098 Condenser Block
for the single 210 type tube am- |
plifier—$20.00.

Potter 'T-280-171 Condenser
Block for a power-pack with 280
type tube rectifier for a 171 type
tube power tube—$18.00.

| Potter by-pass and filter condensers
| are available in all capacities and
working voltages.

Eliminator

Enjoy radio broadcast programs
normally spoiled by interference from
oil burner, ice machine motors, fans,
violet rays, vacuum cleaners, etc.

l
] Potter Interference
l

Simply connect a Potter interference
Eliminator to the line circuit at the
point where interfering device is con-
nected and vour troubles will be over.

I'I‘he o_tter Co.

North Chieago, Mifnois |
A National Orgenlzation et Your Surtics l

Everything in
Radio at Wholesale

We supply every radio need from
our mammoth stock of kits,
parts and sets of latest design.
Lowest wholesale prices. Expert
attention; immediate service.
Write for big, illustrated Cata-
log “B.3.»

Allied;’

nadln
CORPORATIO
Tl W LAKE STREET, ﬂHl'Enﬂhﬁﬂ'

Insure your copy reaching you each month. Sub-
scribe to RADIO NEWS—$2.50 a year. Experi-
menter Publishing Co., Inc., 230 Fifth Avenue,
New York City.

Please say

l

Color Télevision
(Continned from page 633)

the width of the sideband, let us think of
the picture as composed of a great number
of unit areas. For a picture of a quality
comparable with half-tone engravings, about
10,000 areas or dots per square inch will be
necessary. The larger the sereen, the more
are the elementary areas necessary for the
same fineness of texture or grain. This
means that a great many more unit areas
must pass before the aperture each second
for a large picture than for a small one.
Now it is evident that, for each two suc-
cessive areas passing before the aperture,
the photoelectric current will pass through
one cvele of change; that is, the greatest
possible variation in current will be pro-
duced by the change from a unit of solid
color to one completely dark. According to
engineers of the Bell Telephone Labora-
tories, the highest frequency necessary to be
transmitted per second is equal to half the
number of dots or areas scanned per sec-
ond; any change smaller than from one area
to another is too small to be of consequence.
The 50-line picture used by Bell engincers
required a transmission channel of which
the highest frequency was half the unit-fre-
quency of 10,000 areas per sccond, or 20,000
cycles. Actually, an even narrower channel
was found to give satisfactory results. Now,
with a svstem whereby cach line is succes-
sively traced in the primary colors, the num-
ber of fluctuations per picture would be
tripled—and hence, the width of sideband.
The same would be true of the others, espe-

cially of the prism method last outlined. |

Here is room for much experimentation;
will it be necessary to scan each line suc-
cessively in each color, or to complete a
picture in one color before beginning an-
other? Will the speed of scanning need to
be greater than that of Dblack-and-white
television, or would a lower speed prove
satisfactory? FExperiment alone will tell.

WIDE CHANNELS SCARCE

The use of a sideband wider than 5,000
cveles is prohibited by the regulation pre-
seribing ten-kilocyeles separation between
broadcasting channels. Technical difficul-
ties also make the use of an extremely wide
sideband difficult. Modern receivers now
represent a compromise between selectivity
and quality: that is, a receiver must sepa-
rate stations ten kilocveles apart without
cutting sidebands. A set which is tuned
sharply to 1,000 kilocycles practically re-
jects frequencies of 1020 kilocyeles. What,
then, if the sideband is widened even miore
than that required for ordinary television?
A single receiver can respond to frequencies
of only a Mmited width without attenuation
of the higher frequencies, which means
coarsening of grain and loss of detail. Sin-
gle-sideband transmission, much advocated
as a panacea for the crowded conditions
prevalent on the broadcast waves, is much
too complicated for general use; as are also
double-modulation  schemes and others
which require an accuracy of adjustment
bevond the abilities of the average listener.
Short waves offer a less difficult problem, so
far as the problem of sideband is concerned;
for at 1.000 ke, (300 meters), 20,000 cycles
constitutes a 2¢ sideband, while at 4,000
ke. (75 meters) it is merely 14 of 19%. But
the short waves are already facing a con-
it in

You sqw
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EROKITS

INTERNATIONAL

Short-Wave Converter 1

Will Add Thousands of Miles
To Your Receiving Range

Broadeast reception on short waves is re-
markably clear and free from static. Pro-
grams are brought in from greater distances
with the utmost simplicity of control.
| You can easily build the Aero International

Short-Wave Converter and receive short-
| wave programs on your present set. No

changes in wiring necessary. Just plug into
detector socket.

AERO KIT No. 9............. $38.90
THE
#STANDARD”
No extra tube is
needed for this
Aero Short-Wave
Converter.  Plug
into detector sock-
et of your recelver
and insert thetube
which you re-
moved from set
intotheConverter,
Hith it parts, Can

a . Can
be assembled in &
few minutes. For

C. or D.C. re-

celvers,
Price—$32.00

Write far lrv‘armaﬂm about the Ncw
9 Aero Green Book

ABRD rnedCTS

f Dept. 119, 4611 E. Ravenswood Ave., Chicago, il

with a Wave-
length Range
15 to 350 Meters

First tine offered!
bled; may hc used on any set; iit in beautiful
mahogany finiched metal cablnet. llll!hest eﬂ'iclcncy
st amazingly low price. Gets. stations broadeast
short waves by many powerful stations tlll'ULllhOUl
U. 8. and Europe.

If your dealer cannot supply ¥ou. send money or-
der_direct and we will ship at onee. Guaranteed.
(When ordering unit, he sure m specify whether
it 1s to be used on AC or DC set.)

DRESNER RADIO MANUFAGTUHING CORP.
640 Southern Blvd.,, Dept. RI, New York, N. Y.

New model—mmnletelg asseni-
13

BUILD THE ALL-ELECTRIC
SCOTT SHIELD GRID 9

Now this famous 9,400-mile receiver is offercd—ALL-
ELECTRIC! Rufld it in four hours—and dial YOUT Sta-
tions from worid-wide radis.  Practically unlimited in
ruange, the Scott “‘Nine’* challenges any existing set to
equal 1t in volume, tone, selectivity and extreme sensi-
rivity.  Get facts today, including FREE eircuit diagram,
DX vetlfications, ete.

SCOTT TRANSFORMER CO.
4448 Ravenswood Ave. RN1 CHICAGO, ILL.

INVENTORSg:- -, 2

n.ppls ing for Patents. Our book atent-senu glves thi use
facts; sent tree. Write LACEY & LACEY. 631 F St.
Washington, D. €. Estabiished 1863

who derive largest
profits know and
eed cettaln slmnle
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gestion hardly less acute than that on the
higher wavelengths,

When television is perfected to the point
that it no longer requires studio lighting
conditions, one of its chief values will be as
a ficdd reporter of important events.  Chain
broadcasting, also, will he highly cdesirable.
Both of these require telephone cireuits for
long-distance connection.  The limits of
present long-distance wire transmission civ-
cuits do not allow the use of a channel
wider than 40,000 cveles. Thus a large
panoraua, such as a football game, pag-
eant, or any large spectacle would neces-
sarily be reduced to a small size, or clse
detail would be negligible, To be surve, the
frequency range can be divided; so that dif-
ferent wide circuits might transmit various
portions of the spectrun, the sections being
separated by band-pass filters for transmis-
sion and re-assembled at the reeeiver. But
the expense and the difficulty of such ar-
rangements would be tremendous.  Radio
re-transmission from ficld cars is perhaps
less expensive, but no less complicated, to
say nothing of bughears such as selective
fading, statie, ete.

THE EYE AND TIHE CELL

A peculiarity that will perhaps nced to
be cowpensated for in design is the distor-
tion resulting from the response-character-
istics of the photoelectrie cell; i, e, the se-
- lective effect mentioned carly in this ar-
ticle. Sinee the photoclectrie ecll is not uni-
formly responsive to all colors, certain por-
tions of the picture would be over-empha-
sized; thus altering the relations between
colors.  This distortion might be compen-
sated, cither by the use of a numiber of
photoclectric cells of differing characteris-
tics, or optical means, such as regulating the
transmission properties of the transpar-
encies uscd for coloring.

An interesting physiological question sug-
gests itself with regard to the visual re-
sponse to color television. 'I'he nerve cells
of the eye which respond to light waves are
of two kinds, the “rods” and the “cones.”
Color vision is accomiplished by the cones,
light and shade by the rods. How quickly
do the cones respond to color changes? This
elenient night affect considerably the specd
necessary for color television,

A set recciving pictures in color would
produce gueer cffects if slightly out of syn-
chronism with the transmitter, A picture
“out of frame” would also be ount of the
right relation with the coloring dise at the
transmitter, and hence, the order of the
colors would be transposed. Our favorite
soprano might surprise us with a blue faee,
red eyces, green lips, and white hair. Static
would show up as a purple blush or a row
of yellow dots sweeping across the scrcen.
Any transient variation in atmospheric con-
ditions would throw the colors out of their
correct proportions. This latter effect would
probably be slight; because a imomentary
discoloration would be quickly covered up
as the scanning beam swept over the screen
again, smoothing out and concealing the
discolorations,

A phenomenon that has caused noticeable
distortion in television is the so-called “en-
velope delay,” which is due to the difference
in time required for currents of differing
frequencies to traverse the filters and vari-
ous circuits encountered in transmission and
reception, A group of closely-retated fre-
quencies suffers a distortion of wave form
because of the altering of phase relations
between the various frequencies, With color
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TRADE MARK REG.U.S. PAT.OFF.

AmerTran DeLuxc Audio Transformer,
Srandard of Eacelience 1¢c Stape; Turn Ra-
1o, 3: 20d Stage; Turn Rartiv, 4. Price, each
$10.00.

Quality Radio Products

Standards of Excellence for Radio Reproduction

THE real worth of any radio set depends upon “‘tone qualicy ™’
—the ability to reproduce music as it is broadcast from the
studio. The problem has never been one of refining the radio
frequency amplifier-—it has always been the manufacturers of
auc?io systems who have had to develop their products to reach
the pinnacle of natural reproduction.

Long before broadcasting was thought of, The American Transformer Com-
pany had gained a reputation of manufacturing quality products. Since the era
of broadcasting, this company has occupied a unique position in the develop-
ment of quality products for radio reproduction. AmerTran products have
been considered too expensive for set manufacturers to use in their commercial
receivers, so it has developed a clientele of set builders who want, first of all,

natural reproduction.

AmerTran products
are never built down roa
price—the procedure has
always been reversed —
““How good can it be
made — then reduce the
cost by appIyinfg econo-
mies 1n manufacture.

The products shown on this page are
but a few of the thirty odd AmerTran
devices in the field of radio reproduction,
each of which has attained the degree
of perfection necessary to be introduced
as an AmerTran prOld’)l’JCt. The facilities
of our engineering department are at
the service of every one interested in
better radio reproduction. We will an-
swer to the best of our ability any
question in the audio or power ficlds.

American Transformer Company

Transformer Builders for morethan 28 years

30 Emmet Street Newark, N. J.

AmerTran ABC Hi-Power Box—sec
volts DC platc voleage, turrent up 1o
110 ma; AC filament current for recti-
fier, power tubes and sufficient 226 and
227 AC Tubes for any sct. Adjuscablc
bias veltages for all tubes. Price, cast of
Rockies—Iless tubes—§g5.00,

AmerTran Fush-Pull Power
Stage(illustrz ted above —com-
pletcly wired with inpuc trans-
lormzr and 2 =hoice of 4 output
transformers depending on
wreaker and powet tubes, Adapt-
shle to 171 or 210 tubes, concs
or dynamic ¢~ pe¢ speakers,
Price, east of Rockies—less
i tubes—$36.00.

Push-Pull Amplifier, ABC HBi-Powcr Box and Push-Puil Power Stage licensed under
parcnts owned or controlied by RCA aod may be bought complete with tubes.

Plecasce say you saw it in RADIO NEWS
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Radio,

HEADQHARTER:

The newest radio wrlnkles—A—C. grid tube,
short wave, television, dynamic speakers,
newest tubes and circuits—anything and
everything in radio—ore now ready for
you at Barawik's. With elections, foot-
ball, National broadcasting, Roxy and
other big doings filling the air, thou-
sands of newcomers will take to
radio this year as never before, Busi-
ness will be good—Set builders will
make money, You can clean up big
by Buying from Barawik—the old-
est, biggest, most reliable radio
house In the world. Let us prove it.
Send now for the Big Look—all
ready for you—free. Get the latest
radio i.nlnrmaunn and Jowest prices.

EARAWIK cCO.

11 B camaLsTA.,
CHICAGO, U.S.A.

This Big Book Sent
to You Free

Nam@.eeeisseoscirnnurnsinens

ssessseenneennr terarsesenae Linte

CitFuracimsniaesnmuasrsiarinrsiansssasacansssee

NE W!90 Volt|m

§§ Power Unit| |

Positively ‘Eliminates
Hums, Line Noises, etc.
Greater Volume and

75
Clarity Guaranteed ’ 1 2 —

Non-acld and nolseless. All detector and intermediate
voltages plainly marked. Slmpler to hook

ed return after using 30 days for complete relund
Gunranteed further 2 years. For 110—120 volts A.C. 2
c,}rclo current, 80 volts, $12. 11234, 315.25;
135 817.50; 157 34, 319.50; 180, 8‘24.00‘ 20214, 326.00.
Also built for D.C. current 110 and 32 volts at only
£3.00 ndditional, any size above. Ample stocks—sam:
day shipments. Slmply sa¥—ship C.0. D or write (or
my interesting literature. testimonials, etc.

B. HAWLEY SMITH
334 Washington Ave., Danbury, Conn., U.S.A.
TR T T N T e TR |

This Wholesale
Catalog
Will Save You Money

Write today for our large illus-
trated new Catalog “B-3,” show-

ing how this organization of men
with years of experience in Radio
can give you personal service.

Allied'Radio
CORPORATION
Tl W.LAKE STREET, CHICAGD

Pleegse say you

television, this would not only result in dis-
tortion and poor resolution of images, but
cause an aberration from the true color re-
lations. Bell engineers have compensated
this distortion by balancing against it an-
other distortion opposite in its nature; that
is, what is called “aperture distortion”
After the edge of a single hole of the scan-
ning disc comes opposite an illuminated
spot, more and more of the hole graduallv
permits the passage of light; that is, the
hole does not fall into position instaneously,
but gradually, and as a result, the photo-
electric current from a given image-area
builds up gradually instead of rising to its
full value instaneously. In color television,
will this compensation be possible? Experi-
ment alone will tell.

Lest he be misunderstood, the writer
wishes to malke clear that he does not be-
lieve it likely that practical television in
natural colors will be possible tomorrow,
that next vear’s tclevision receivers will be
provided with color attachments such as de-
seribed above. He does maintain, however,
that, when the obstacles above sketched are
overcome, and television on a commercial
scale is actually accomplished, color tele-
vision will represent merely a refinement of
detail, a further development along the same
lines that make universal television possible.
1f a picture of 240,000 dots per second can
be successfully transmitted in Dblack-and-
white, surely our engineers can produce a
picture of one-third the size in three colors.
It seems lbardly likely that television will
be applied on a universal scale until some
major advance overcomes the chief difficul-
ties mentioned above; but when such an ad-
vance is achieved, the possibilities of the
future seem unlimited. Meanwhile, tele-
vision rests upon the knees of the gods.

A “‘Wireless’’ Relay

CURIOUS contrast to American meth-

ods is shown by a dispatch from Be-
ziers, France, stating that its broadcast
station has been hindered in an endeavor
to present programs, by remote control,
from the Roman amphltheatrc in that city,
through the refusal of the “P.I.T.” (French
governmental telephone monopoly) to allow
the use of telephone lines for the purpose;
and the Beziers broadcasters will be com-
pelled to fall back on a short-wave radio
relay for the -purpose of getting the pro-
gram to the studio,

A Couple of Ear Twisters

IIAT words do you think would be

the best to test transmission and re-
ception? In the Bell Telephone ILabora-
tories,” where telephones are tested, two
sentences are repeated over and over by
phonographs: “Joe took father's shoe bench
out,” and “She was waiting at my lawn?”
The radio “ham” who can get these across
by phone to his fellow-workers may know
that his modulation is good.

FORCE OF HABIT

Huasreer (bitterly): “This bunch out in
front tonight must be a crowd of radio fans.”

Poroxirs: “Why, what gives you that
notion?”
Hayprer: “Because they just sit there

like Stoughton bottles and don’t give you
a peep of applause !"—(3liss) Micky Burke.

saw it in
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! BUILD YOUR OWN
Exponential Horn

This marvelous 17x21-in.
exponential horn with a
% 96-in. air column can be
easily pullt of ¥%-in,
! goft wood by any ama-

—
——r
3 i

teur. It Droduces the
Imost wonderful tone
quality. We furnish you
with a set of FULL«

S1ZED PATTERNS,

which have been accu-~
ay rately and acientifically

worked out according to
the exbonentfal prin-
ciple. Simply saw out
the wood to the size
and shape of the pat-
terns and nail and glue
together and you hava
the latest and

NIOST EFFICIENT TONE PRODUCER

AN IDEAL XMAS GIFT
Send $2.00 for a set of these full-sized patterns and
completé jinstructions. or we ecan furnish you the
COMPLETE KIT, which includes the wood cut to fit,
the nails, the glue. our large-slzed CONCERT UNIT
and full instructions. All completa with postage m-e.
taid for $1L.%75 in the United States and $12.75 in
Canada,
RADIO PRODUCER COMPANY

| 1245 lefferson Blda. Peoria, I,

TUNE IN ON THE SHORT WAVES

Ki- Lowave
Adapter

Can Be Used on Any Set.

Price $19.50

Veory simple to attach. Furnished tomplete with
4 plug-in toils, wavelength range 14 to 210 meters.

Instantly converts your present set into a Short-Wave sct-
by simply inserting Adapter plug in place of a tube, no
extra tubes, batteries, etc., required; no changes in wlrlnz

of _set hecessary,
REACH OUT. Hear the U. & and Forelgn Short-Wave
‘The thrill of listens

Stations as many others are dolng.
ing to real DX reception 1s yours with Ki-Lowave Adapter

attached to your set.
Very ncat and t in slze. di 1 7% x7T%x3%

inches, contained in a_beautifully plano-finished cabinet:
with its bronzed etched illuminated vernier dial it makes
a handsome addition to any set. Complete instructions fur-
nished with each Adapter. Fully Guaranteed,

When ordering specify whether for A¢ (All Electric) or
DC (Battery or Eliminator operated sets). Price $19 50
postpaid an¥where. Enclose express or mone¥ order. or if
you preter send $1.00, with order balance C.0.D. plus
postage.

KiL0 RAOID CO.

The FUTURE

By
Professor A. M. Low

“THE FUTURE” is one of the most
remarkable books of the age. Professor
Low, the author, is a scientist of interna-
tional reputation, also an experimenter
and inventor in the many branches of
science. This book written by him has
aroused wide-spread interest. It deals
with the world of the future, certainly an
unusually absorbing subject. Written in
the popular, non-technical fashion, “The
Future” reveals the many advances and
changes that are in store for humanity in
a,new life to come.

This book has received favorable com-
ment in book reviews the world over. Do
not neiect to read this treatise on the
future by Professor A. M. Low. Itisa
literary treat for everyone.

1722 Pallister. Detroit. Mich.

Mail your order now! Don'’t wail, cvery-
body is reading this remarkable book.

Price—$2.00

Experimenter Publishing Co.
230 Fifth Ave., Naw York, N. Y.

Gentlemen: Encl check of  money
order (check wmch) tor 82 00 KEindly gend me a
%98}; 1"~:’f Prot. A. M. Low's new book “THE FU-

AdAresS.reerveeccsriecnaras
CIty.u.corieanns .State. .

Cbaeeris et it taan e
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Television’s ¢Last Touches”
(Continued from page 636)

heginning—or end—of each image, thus
interrupting the reproduction slightly. This
period may he used to send a synchronizing
signal which will correct the rotation of
hoth dise and mirror gears. There is nothing,
of course, to prevent the usc of three or
more mirrors, backed at equal angles
against the revelving shaft, and their ve-
duced curvature would lessen distortion.
However, in all these systemns discussed,
whatever we gain in improved results, we

pay for in additional eleetrical and mne-
chanical complexity.
PROBLEMS OF DISTORTION

By separaling the drive of the disc and
the mirror, we introduce complexily, but
we gain flexibility. Ifor instance, suppose
o dise has 48 holes. We desire to receive
a 36-hole transmission which has a speed
of 12 images a sccond, or 720 a minute.
Onr dise revolving 9 times a sccond, or
510 times a minute, will sean the picture
with the same rapidily; our pair of mirrors
revolving 360 times a minute will direet
the vays trom: top to bottom of the screen
in the same time as at the transmitter.
I'he shape of the image may be shightly
distorted, but the action will be clearly
recognizable.

We cannot escape a certain amount of
distortion, caused by each reflection or
refraction, although the skill of the optical
designer may suceeed in limiting it.  For
inslance, lthe dise and the 1irror are re-
volving  simultaneously; the mirror will
throw the eourse of cach line down, toward
the side of the image which the light-spot
reaches last.  If this corresponds to the
condition at the transmitter, where the
scleetion of spots scanned is made at a

Best For
Radio Contro

I g

Tixelusisely Licensed by Tech-

md\ne Corpnralion Under

U. 5. nt  Nos. 1393638,
1034103 1034104

« ADJUSTABLE
"~ SLIDING
CLIP

TONATROL

Trade-mark

A Complete Line of Volume Controls

Controiled volume means improved tone. Tonatrols
control volume perfectly, adapting reception to the
occasion and personal tastes. They come in types
to meet the specific requirements of all circuits—
battery or A.é' power—in standard types, or with
filament or power switch attached. $1.50 to $3.00.

TRUVOLT

Reg. U. S. Pat. Oft.

ALL-WIRE RESISTANCES

Unexcelled for voltage control in R-Ellminators. Made with
a high factor of safety to carry mueh heavier current loads.
Truvelt Variables slmplify B-Eliminator constructlon by
eliminating difticult exleulalion and making all adiusiments
easy. 22 stock slzes—$3.50 cacl.

Truvelt Fixed Reslstances are adjustable to" dlfferent seot
values by the use of silding clip taps—an exelusive Truvolt
feature! Made in 2ll desirable resistance values and cur-
rent ratings.

U. 8. Patent 1,676,860

similar angle, the picture will be correct. and Patents Pending

It may be supgesled by the ingenious
reader that, instead of a disec, we have
a perforated plate sliding back and forth,
and that each movement shall turn the
mirror through a predetermined angle, as
lhe carringe lever of a typewriter turns
its platen. This would be an obvious sug-
vestion to adopt at lower specds, such as
we might use {o transmit a still picture;
Imt, at speeds of 2,400 a second or so,
ardinary mechanical devices fail. Even the
preatest concentration of light may not
mitlke it possible to produce a scanning disc
r:npuble of beirrg vevolved safely at a speed
s gpreat as we may requive. That is why
televisionaries ave looking forward to the
development of some undiscovered proper-
ties of matter, or the adaptation of those
which have not heen hitherto used tor the —
purpose, to obtain an enormous speed of
image-scanning  without the wnse of me-
<haniecal parts.

Again, as shown in Fig, 2, we encounter
the problem of the ambiguity of image
impulses. This, however, will be overcome
by the increasing speed of transmission,
and  the inaccuracy ot the eye itself—
another of those mechanisins which rejoice
in complexity. IZaeh of its defects will
counterbalance one in our television ap-
paratus.

There is, as we said before, always a
certain amount of distortion introduced
when we cast a ray obliquely on a flat
surface. Suppose that the rays at their
fullest extent cover nearly a right angle.

Electrad specializes in a full line of Comntrols for
all Radio Purposes including Television.
Mail coupon for full information.
— e e S CUT HERE e mem mim e iy o o o e e 90
ELECTRAD, INC., Dept. N-I, 175 Varick Street, New Yeork.

1'lease send me descriptive circulars en the followlng produets and put
me o0 your maillng list for similar lilerature.

«eo.General Clreular ..Tonatrol Volume Ceontrols + .+ Phasatrols

a Rumlty Varlable Reslsmrs .Truvolt Divider
“Electrad Control Manual” {enclose 10c for malling)

.."\Vlmt B Ellminator Shall 1 DBuild?” (enclose 10c for mailing)
1 am partlcularly interested In

Nume ...
Address ...

P

“Radio’s largest

kit supply house )}

ESTABLISHED 30 YEARS
We Have Complete Kits For All Circuits

Now appearing or which have appeared
in ““Radic News” and other publications.

Send for Circuit Booklet & Catalog

M. & H. Sporting Goods Co.
512 Market St., Phila., Pa.

RADIO NLEIFS

BINDING POST

No holes to
Insert wire in
any position. Quick ac-
tion and holds tight.
- Standard markings.
J. L. POLK
41 Belle Ave.

" Insulated.
fish for.

TROY, N. Y.
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HOUDINI’'SSPIRITEXPOSES
and
DUNNINGER’S PSYCHICAL
INVESTIGATIONS

By JOSEPH DUNNINGER

In this remarkable new book the voice
of Houdini has been resurrected, as
though from the dead, and can be heard
to echo again in sullen denunciation of
the ever-increasing number of spirit-
ualistic mediums who, since his de-
cease, have been parasitically bleeding
the innocent public of its choicest pos-
sessions whilst posing in the sacrilegious
guise of the living dead.

Joseph Dunninger, famous magician,
Chairman of the Science and Invention
Investigating Committee for Psychical
Research and the author of several
notable works on magic, was a close
personal friend of the late Harry Hou-
dini. All the data appearing in this
book was taken from the personal
notes of the dead magician now in the
possession “of Dunninger. These and
the accompanying remarkable conclu-
sions drawn from the various success-
ful exposés of Houdini, together with
the tremendously interesting revela-
tions contained in Dunninger’s Psy-
chical investigations, make this a bock
that all should read. Over 116 pages.
Large 9x12-inch size.

Only

50c

Per Copy

At all newsstands
or write direet

BEAUTY SECRETS

By EVA NAGEL WOLF

This book, by Eva Nagel Wolf,
prominent editor of the beauty column
of one of the leading women’s magazines
and internationally known authority,
divulges to seekers of beauty the true
secrets of their type—just what is nec-
essary to make themselves most at-
tractive. “BEAUTY,” says Miss
Wolf, “is not difficult to obtain once
vou have learned the simple secrets of
type.” It is the purpose of this book
to pass on to every woman these se-
crets—to show her the quickest and
easiest way to genuine beauty and at-
tractiveness.

There is nothing left unsaid—every
phase of beauty culture is fully treated.
The art of make-up, care of the hands,

Radio News for January, 1929
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the hair, the eyebrows and lashes
adding that extra pound or taking off
excessive weight—all is covered.

BEAUTY SECRETS should be
every woman’s constant companion at
the boudoir. Critics the country over
have claimed that a fair price for a book
of this kind would be from three to five
dollars. However, due to our unique
way of publishing, we are able to give
this book to you at the phenomenally

low price of—

Per Copy

Sold at all newsstands or
write direet—112 pages—fully
illustrated-large magazine size

POPULAR CARD TRICKS
By WALTER B. GIBSON

Pleasant Entertainment for Al

Walter B. Gibson has written what
is conceded to be the most complete
book of card tricks ever published.
There are literally hundreds of these
clever little tricks. You need not be
a professional in order to work them
out. There is no sleight-of-hand re-
quired. You can do any of them with
little or no practice. Simple to per-
form—difficult to guess. Complete
instructions — hundreds of illustra-
tions.

Once you have mastered a few of the
tricks that this book contains you will
become extremely  popular—always
entertaining. Imagine the fun you can
have at a party. Just nonchalantly
pick up a deck of cards and inquire if
anyone has ‘‘seen this one.”” Then
while all attention is focused on you
do these tricks one after another to the
admiration and wonderment of all.

This big book of entertain-
ment, fully illustrated—large
magazine size

Only -
25c¢
Per Cops|

At all newsstands
or write direet

ome should be without

230 Fifth Avenue .
New York, N. Y. . ofes®inr aemiste” ol
-

- ee“"; 30

Please say you saw it in RADIO NEIVS

www.americanradiohistorv.com


www.americanradiohistory.com

Rudio News for January, 1929

Then the ray at the margin of the picture
will spread out to a width about double
that of the ray at the center, or four times
its area.

This is not a grave fault when the image
at the transmitter is scanned at the same
angle.  In that case, the television is finer
in detail at the center than at the margin
of the image—exactly as in the case of the
scme seene when it is scanned by the human
eye. In order to sce wove clearly at one
side or the other, the eve must turn—just
as coes the camera of the newsveel photo-
grapher.  The televistician who takes the
“scauner” out of the studio for a job nmst
develop a  technique for most cifective
“pick-ups,” just as his brother who “spots
the mikes” has done. 1

We can now say with confidence that,
to make television a domestic utility vival-
ling the radio-phonograph combination and
the cleetric refrigerator, there is nothing
lacking except the perfection of a few little
details of etectrical and optical adjustments.
If vou have the necessary ideas to supply
one or more of them, use “all due dili-
genee” to perfeet them and get your “evi- |
denee of conception” in written form right
away; there a lot of other inventors on
the same job and working away for dear
life. We shall be very glad to see your
working model.

Loftiest Tower Planned
B ARCELONA (Spain) plans the erection

of a 400-meter (1,312-foot) radio tower
for its coming cxposition. This would be the
loftiest structure on the globe, exceeding
the Liffel Tower by several hundred feet.
The design gives it a cirenmference of six
Iundred fect, and inceludes hotels, a theatre,
a vuseum andd a library, as well as the ra-
dio transmitters for broadceasts and teleg-
raphy.

Cuckoo ! Cuckoo!

NOTHER polyglot transiitter recently

opened is Laibaeh, (Jugoslavia) on |
570 meters, 2,500 watts, which announces
in Serbian, English, French, German and
Ialian.  European stations identify them-
sclves by various distinctive sounds—mmusi-
cal or otherwisc—hbetween nmumbers: and
“Radio Ljubliana” has adopted the cuckoo's
note as its call.

MARRIAGE A LA MODE
Jack: *Was your wedding reception a
hig success?”
JicL: “You bet! Wiy, we got Hollywood
on the loud speuker!”—Leslie Carpenter.

THE RADIO SERVICE

“That's a goed sermon—""
“Spadcs are trumps—and it's a grand organ’’
" Funkalmanach 1928’ Rerlin Radio Erxposition,

Please
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NORDEN-HAUCK

NEW 8 TUBE
AC ELECTRIC MODEL

FOR
1929

Size 8x11x22
Weight 35
Ibs.

Wave length
range 200 to
550 meters.

The Norden-lluuck Electrophounic is an entirely new and superior broadeast Receiver
operating directly from house current. It is well built, hamdsomely finished awld com-
puct. Truly it represents the highest type of efficiency obtuinable in point of range,
selectivity and simplicity combined with utmost quality of reproduction.

10 OUTSTANDING FEATURES

ELECTRIC. The Electrophonic is all electric opernled and self-contained. No Elimi-
nalors or hatteries whatever. Employs standard Radiotron or Cunningham alternaling
current tubes,

CIRCUIT. The Electrophonic employs an 8-1ube circuit; three stuges direct tuned
radio frequency amplification fully neutralized, detector, and three-tube power aadio
amplifiee push-pull Lype,

SHIELDING. The Electrophenic is totally shielded.
permits high amplification not ohtainable otherwise.
SIMPLICETY. The Electrophonic has but one control for wavelengths, one control

for volume, 1lluminnted drum dinl calibrated in degrees and in kilocycles.

SENSITIVITY. The Electrophonic has carefully baluneed radic frequency Luning
circuits which wilh superior quality of materials and workmanship combine to make
the Norden-Hauck Electrophonic a long distanee Receiver.

SELECTIVITY. In tho Lilectrophonic total shielding and carefully halanced cireuits
und guality permit unusual selectivity 8o necessary in congested districts.

QUALITY. 7The Electrophonic is of the highest qualily of construction and design
throughont, Comparable only with costly custom buill Receivers.

FINISH. The Electrophonic has a exquisite solid mahogany cabinet, brown finish.
1leavy cust bronze escutcheon plate and tuning knobs lend to the rich appearance of
the Receiver which will fit in any surroundings, Cabinet high ¥rench polish and full
piano hinge. Rack removahle and ventilated.

The Electrophonic material and workmanship are fully warranted

against any defects whatsoever.

] PRICE. The Norden-Ilauck Electrophonic Receiver is modcrately priced at $125.00.

Packed {ue shipment,

List Price $12500 f.o.b. Phila.

COMPLETE illustrated literature gratis. Write, telegraph or cable today.

[ NORDEN-HAUCK, INC., ENGINEERS

MARINE BUILDING, PHILADELPIHIA, PA.
| Builders of the Highest Class Radio Apparatus in the World.

Complete interstage shielding

"‘*ZQE'@@%%@EF‘E |

- — — e ——

—— E—

FREE TO SET BUILDERS
AND DEALERS
i NEW 100 PAGE CATALOG

HAMMARLUND OFFICIAL DISTRIBUTORS
SILVER - MARSHALL KIT HEADQUARTERS
NATIONAL COMPANY AUTHORIZED JOBBERS
AERO SHORT-WAVE AND DAVEN TELEVISION

We are ready to ship all kits or parts produced
by the above manufacturers as well as any others
specified in any radio publication.

31 Years of Service to the Trade
ROYAL-EASTERN PAYS THE FREIGHT
Lowest Wholesale Prices
Send for your copy of our catalog

ROYAL - EASTERN ELECTRICAL SUPPLY CO.
20 West 22nd Street, New York City, N. Y.

WRITE
TODAY

Send for large, new il- |
lustrated Catalog

‘IB-S »
showing the latest of |
everything in radio at *
wholesale prices.

Allied'Radio

CORPORATION
TIl W LAKE STREET, CHICAGO

Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year.
. Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C.
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A MARVELOUS
MONEY-MAKI

o
NG R
. OPPORTUNITY |}

on
\TAFAYETTE

Electric

RADIOS
ﬁ;rALqmls & Dealers

30 DAY

FREE TRIAL

‘Get yout copy of our
u'lmRndnClulH
jum sl the press, — i
bea: Dlestry1ed
Pages, comtuniad »
waslth of monry mak,
ers lor you in Supes.
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nationally adwar.
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+ Electria

Built In Oug Own Factory!

Lafayctte All-Electric Radio Re-
ceivers modernly, scientifically per-
focted, — present a record achieve-
ment in super quality throughout.
Amazing in tone and volume recep-
tivity
POWERFUL - SENSITIVE - SELECTIVE

Intredmeing exclusior Improvementsy

tulm. !\w 171A Power tubey in dymamie
A of push and pull svdic amplifiestion,
nllk ﬁll ilominated drum control. and ofl
parts perfoctly bulsscad end metched, attach
sbla to your bome electric lht current,

BONA FIDE GUARANTEE

Every Laleyerts Receiver in m-dnml‘lr
guaranteed to be free irom defects in work-
mansbip and msterisl. Showld nt_eny time
~ome parts prave defective, we will replece
thera without cost to you.

Wholesale Radio Service Co.
6 Chureb Streat New York City

ne good radio ides may be worth
gllllonn Barawik has thousands of ideas
for radio set builderatomake more money.
Barawik’s Big Radio Book will help you
while elections are on and big national
events stir the world.

Send for your copy today — NOW

BARAWIK CO. Zhsua,

Mail This Coupen Now! For Free Copy
Name

Before Buying any
“A"” Eliminator

Get my authorized Discount Card
and complete description of the
finest “A” Power Kit ever offered.

DAVID W. KNAPP, Pres.
& Eleetrie. Ine.
Division o allory & Co., Inc.

Room 417, 350 Mldlson Ave., N. Y.C.

|

AUDIO TRANSFORMERS 910

Think of it! A $4 00 audio transfermer—

8 genu ine llinots " all neq_pengy unit of the fin-
1 capabllit; dlrectﬁ-o the

:acwry for only 97c each. real burgaln eppor-
tunity. Thousand shavebougl-t them. Sold with
gai e guarantee olmt.lslact.lon or money back.

pplied in ratios of tol,3tol, and5to 1.
Order now. II-LINOI TRANSFORMER Co,
Dept. 111 223 W. Elm St. Chicago, Nl

Please say youn

The Dark Side of Radio

(Continued from page G41)

repay him for the undesirable expenditure.
He would have them all come in on the mor-
row to listen to Nitrate sing her “Oh,
Honey, Won’t You Be My Sugar Man,” sung
to an audience of nearly 5,635,999 people.
Let his neighbors all know how important
Landlord Snigsbie was in the community.
Now this is not intended to be a love
story.
to a crime, and as the French say “Cherchex
la femme,” Nitrate was the explosive as far
as our hero was concerned. He simply had
to hear the voice of his adored, although
unadoring, Nitrate over the radio.

The dots to denote a lapse of one day.

Scene: Landlord Snigsbie’s parlor. It
seemed as though Snigsbie had invited half
of the colored section of Harlem to witness
his triumph. He would show his guests how
democratic and sociable he could be despite
his wealth. He passed around a tray of
chewing gum, each package of gum loosened
into individual pieces for the sake of econ-
omy. Another tray of cigarettes, whose
burden of white thin paper filled sparsely
with tobacco lay white and anemie, Snigs-
bie passed around with proud ownership.
“Don’t gwine stint vo'self,” he said invit-
ingly to his guests, “Partake freely off'n
mah bounty. Dat gum is de bestest chew-
ing vitual dat money can buy, nothing else
but. Dem heah cigarettes have been rolled
by dis heah very fingers dat am holding
dem. So help yo'self ladies and gennmen.”

A smile and a snicker passed from one
guest to another. Snigsbie had made sure
that no one save the socially elect would be
there. ‘There were the Jonah Trumps, M.D.;
he specializing in the aches and pains of
participants in the daily crap games and
their usual aftermath. She, a buxom but
kindly soul, who helped the stork to fulfill
its duty, sat ensconced in a stuffed chair of
doubtful origin. The pressure and weight
of the kindly lady was beginning to prove
too much for it, and with open rebellion it
was beginning to sag at the bottom and
shed its stuffing bit by bit. Uriah Jingle,
a flawlessly dressed young bachelor who had
one of the leading pharmacies in the front
of his store, but in the rear a dice shooting
gallery of infinite proportion. It was he
who was called the “Diceiple” of Harlem
and, while the drugs he dispensed consisted
of ham sandwiches and coffee over the soda
counter, still the greater amount of his in-
come was derived from the variegated
manipulation of the bones by expert hands.

The Aesop Porters, he a lawyer of no
mean ability. He was a past master of
nonfeasance and his court cases were always
in transity, if you know what I mean. He
it was who won the decision for Mabel
Smith with a six-cent verdict in the breach-
of-promise case of Smith vs. Sapp. And
while Mabel acquired a fit of hysteries, he,
Lawyer Porter, acquired a nice fat fee
which, en passant, went as if with the wings
of an angel into the pot-pourri of the
“Diceiple’s” crap game.

Then there was the Rev. I. M. Bosh,
whose sermon “Quos Deus Vult Perdere,
Prius Dementat” (Those Whom God Wishes
to Destroy, He First Makes Mad”) created
such a furore in his congregation; for the
simple reason that the richest member of
the congregation, Brother Snigsbie, was as
in

saw it
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A woman is usually the incentive:
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F mzsh the Job!

—With a Carter
Radio Outlet
Plate. Fifteen
different styles
and combina-
tions planned to
satisfy every pos-
sible condition.
Specified and
| used by leading architects
and conftractors.

Finish the job with a
Carter Plate.

Alert Dealers and Job-
bers can supply.

|

CARTER RADIO COMPANY
300 South Racine Avenue, Chicago, I11.

no’lc sale

g On

y Get our big new

| 1929 Radio Catalog—
hot off the press. Con-

I tains thousands of amazing
1 bargains. Latest, nationally ad-
vertised Radlo equipment. Latest
in Ham Transmission equipment.
Everrthinp at lowest wholesale prices.

NEW RADIO CLUB—Big Prizes

Get all the facts about 'Ether Trappers’
Club, now, No dues, Many edvantages.

Write for
il FREE
shipat once.

This Big Book of money-
gaving bargains is yours
FREE. A regular Radio
encyclopedia. Write today
for your copy of this hook,
AMERICAN umo & MERC. CO.

‘ Amerlea: Radio Bullding
KANSAS CiTY, MO,

Let me show you how
to make big money
nght from the start. &
I've prepared a FREE
L book explaining all details. First
week's profit pays for all equip-
ment. Youcan get all the battery
business in your community with my
gead of or-

chargi n%
Service Station Charger—it’s yearsa
dinary chargers — handles 50%, to 70%, more
| batteries. I explain everything—start you in a

business of your own and put Eou on the way to
big money. Write for FREE

C. F. HOLMES, Chief Engineer, Dept. R.N
Independent Electric Workt
5116 Ra d Ave.

FREE BOOK-Just ﬂuf'

' Don’t Miss
AMAZING STORIES

“The magacine of scientific adventure,
] cxcitement and romance”

At All Newsstands
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mad as a bull pup against every other
member of that very worthy congregation.

lLorelei Gatsby, whose only claim to dis-
tinetion was the patented liquid to remove
the kink from the otherwise curly heads of
her sister sufferers, which she had discov-
ered.

Lor’ bless us! There's Hiram Ketchan,
the real estate magnate of vast proportion
and cirenmference. He it was who created
the stogan, “I Ketehem Young.,  If 1 don't
someone clse will.” 'To his mind he was the
wit of Harlem. Where there is ignorance
therve is Dliss!

To come back to Landlord Snigsbie’s par-
lor, and Snigsbie. Ilere he is standing in
front of the radio set with deep palpitation
of his heart. It was seven o’clock. Time
for his “chocolate drop” to come on. ’‘The
radio dealer had sent a hoy for two hours
vesterday to fix up the machine, and had
told lim exactly how to work it. Says he:
“Now Mr. Snigsbic, vo-all gwine have a
good time tomorrow night if yo' gwine do
Just as ah tells yo', and nothin’ else but.
Now don't you go a-foolin® round this heah
contraption until tomorrow night at ’xactly
schen o'clock, when yo' wants to hear yo’
hahy lamb croonin’ to de honoble Snigsbie.”

And so he obeyed orders. The boy had
told him if he would turn the knob and put
the plug in, all would be well. Now was
the hig woment. e inserted the plug,
turned the dial. There was a tense silence
only broken by a strange hum of the ma-
chine.  Suddeniy a voice, “This is Station
WBUM. You will now hear the *Honey
Blues™ sung by the inimitable Nitrate Eliza
Tepp of the “Lookin® Wild” Company.
Click. Then: silence; next, a voice. A sweet
feminine voice. It did sound like Jliza’s.
Snigsbie turns to his guests and in a “high
hat” manner smiles graciously and nods his
head to cach one of his guests with an “I
know what a great man I am” manner. And
then the feminine voice oozing out from the
body of the loud speaker:

“Small Snigshie, can yo’ hear me? Al
knows yo’ is lisenin’ to me, so I'se gwine
treat yo' to a few most choisest woids dat
I'se heen eravin® to expedite to yo' erami-
num fo' a long, long time. Colored mnian,
keep vo' ears wide open, for what I’se gwine
to say is dat vo’ is so mean yo’ would take
de nails off & dead man’s fingahs and use
‘em fo' carpet tacks. Yo is so low, yo' can
put your shoes on standin® up. Yo' is a
niggah with a natwal proclivity to do mean
things, ’cause they gwine mean nothin’ to
you. Yo' name is Small, hut ¥’ is smaller
den what yo* name gwine imply. . . .”»

By this time, Landlord Snigshie was fast
reatching the himatie stage. His face was
red with rage, and his voice and hands shook
as if with a palsy. There were shouts of
laughter which proved. so hilarious that
three or four of the guests who were rock-
ing back and forth with such intensity that
the old and feeble furniture gave way and
they found themselves in intimate eompan-
ionship with the none too attractive looking
floor. T'he room wus in an uproar, but the
worst was vet to come.  Snigsbice in his un-
controlled wrath opened the door, and going
over to the radio, he pulled it out bodily,
by its roots, with the entangled wires hang-
ing limp and in disgrace. Ile flung it
through the door, followed by the loud
speaker.  As if to rid hiwmsclf of this ter-
rible demon with all its Dbelongings, he
grabbed onc “B” battery after another and,
with blasphemy upen his purple lips, threw

Please say you

“Putting ’em

HAMMAR'LUND labora-
1 tory and shop tests leave
nothing to guess-work., All
possible worry and regret are
taken out of Hammarlund
products—their soundness is
proved before you can buy
them.

That is why the name ‘‘Ham-
marlund’ stands pre-eminent
in the radio world for qualityof
equipment that serves more
faithfully and lasts longer than
you will probably ask of it.

In tests, made on the machine
pictured above, the special silk

Fill in and mail

Fo'v Bethor. Radico
| ammariund

PRECI/SION

PRODUCTS

through the mill”

424-438 W. 33rd Street, New York

e o i IR i

and linen cable that drives the
new Hammarlund drum dial
withstood 363,600 full-range
movements of a heavy, four-
gang condenser — more than
fifty years of normal use.

And under such treatment,
the condenser bearings, plate
alipnment and pigtail connec-
tions have ample opportunity
to show up any weakness of
design or workmanship.

You can rely on Hammarlund

Products because reliance is
built into them.

the coupon below
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o
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(\6 -'.l' . .*
‘_." .t .
‘{eﬁ C}d' 5@‘9

—Jii

$5.00

zation,

proposition. Investigate at once.

'BE A RADIO DOCT

I Need 1200 Men at Once for Chain Service Stations
Don’t be a “tinkerer,” get in on the ground floor with a big

‘“Have a licensed Radio Doctor fix it” is the slogan where our
men operate.
Write today for our free booklet, “\Why the Radio Docior”
E. W. PARKER, Pres, RADIO DOCTORS, INC.

OR

If you are intcrested in radio, the quicker you decide to make radio your
life work the sooner you will be assured of success and Big Money.
a year is possible for men connecting at once
with our big National Radio Service organi-

| Dept. N4, Essex St., Salem, Mass.

Insure your copy reaching you each month, Subscribe to Radio Wews—$2.50 a year.
Experimenter Publishing Co., 230 Fifth Avenue, N, Y. C,
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COMPILED BY THE STAFF OF

RADIO [Ere
1929 - Edition
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150,000
Copies
Already
Sold

/

Compiled by the Staff of RADIO NEWS

Completely Revised-Up-to-the-Minute

1001 RADIO QUESTIONS AND
ANSWERS, the most sensational
seller in the radio field, is now in its
third new and revised edition. No one
interested in radio should be without
a copy. The staff of RADIO NEWS,
the leading fan magazine, has striven to
make 1001 RADIO QUESTIONS AND
ANSWERS the foremost work of its
kind available. There is a full and
complete explanation of every worth-
while circuit that has appeared since
the beginning of radio, not only the
explanation, but also complete dia-
grams from which the set can be con-

structed. Concise, authentic answers
to every question that can possibly be
asked concerning the many and varied
branches of radio- reception on both
short-wave and broadcast bands.

FANS! Don’t hesitate! Get your copy

today! QOver 112 pages — fully yy
illustrated—large magazine size ,’
Lo
Q72 & &
Q

THE COPY

& &
S Y &
0.54'- ;&00,
5 o c O’ ,G G 'b"ﬂ“b&x

ASK YOUR NEWSDEALER V¢ S 2
OR WRITE DIRECT ’

@’\* Qi"'-’
EXPERIMENTER PUBLISHING COMPANY, INC. %Z:g S e

230 Fifth Avenue, New York, N. Y. Re
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it with a ferocity never before equalled by
him, alongside the bruised and battered
radio set lying helpless and forlorn some-
wheve in the dark and dreary hall,

But not for long, my friends. For
Ulysses Grant Rasby and Sambo DBrown,
Iurking in the dark recesses of that hall
and still in the throes of some unaccount-
able mirth, rescued the poor and blameless
radio set from its disgrace. After a few
hours of repair work it was properly
Maced on the table in Ulysses’ room. They
conneeted it to the borrowed aerial that
once upon a time—only that very evening—
belonged to Landlord Snigsbie, The plug
in its proper setting, the dial turned, and
then the catehy strains of the “Honey Blues”
canre pouring forth in all its glory from
the silver throat of his beloved Nitrate, now
broadeasting from a night club.

* X X X O ¥

The rear of Uriah Jingle’s drug store was
filled with the gentry of the ivory. Ior
once there was a lingering iuil in the ex-
citing crap game. Bits of conversation.

“Lor’ almighty, dat sho’ was puttin’ one
over Landlor® Snigsbie.” Peals of laughter.

*Yo' all knows what dat radio boy done
went an’ done  to Snigsbie’s  radio, ah
reckon?  1le jes’ cut dat dere aevial loose
from de set, an’ den ventrililoquism hopped
on de loud speaker an’ did de rest.” Hilari-
ous laughter.

“Sambo Brown sho® done give a good imi-
tation of Nitrate’s voice, an’® nothin® else
hut.”

“An' say, brother, I'se gwine laugh until
I'se hiear from Ulysses” own ivories how he
done went and done dat mean trick, and if
he gwine come heah tonight, what say we
give him dis heah what you call “proceeds”
of this crap game.  All yo' brothers in favoh
Sﬂ.“ SGa.‘,.’)

Iﬂ‘\'\' !"

STONES In Our
| ‘E January Issue:
The War of the Planets, by
Ilarl Vincent. In this sequel
to “The Golden Gicl of Munan,”
the author outdoes himself. It
is full of action, excitement,
adventure  and  hero-worship.
But never does the author forget the im-
portance of science in his tale, and there
1s hardly any limit which scientists, bent
on revenge, might not reach.

The Roger Bacon Formula, by Irvin Lester
and Fletcher Pratt. Roger Bacon, an cmi-
nent  scientist of the 13th Century, ex-
i»gunglcd theories so far in advance of
1is time, that he was accused of workin
with black magic. This is an unusua
interplanetarian story that will be en-
Joyed even by those who are not “inter-
prlanctarian story fans,”

The Sixth Glacier, by Marins.
According to geologists,
been visited by five glacial periods in
the dim past. If there were glacial periods
in the past, why not in the futurep

(Part 1.}

the earth has

Cauphul, the Cit{'_ Under the Sea, by
George Cookman Watson. This story is
written Dby a newspaper man, who has

taken the trouble to get his information
from authentic sources. That he also
draws on his imagination, only enhances
the interest.

1 And others.

Please
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ower Units

Now in Use --they must be good.
I

| They ARE good! Besides full tone, clarity and
volume, you get the thrill of startlingly clear long-
distance reception. Never in radio history has any-
thing given such sensational results for such a low
price. UNSURPASSED QUALITY built in with
money saved by unified production methods and low
merchandizing costs. New thousands of set owners
leamning amazing value of this Unit.

Utmost economy and convenience. Plug into light
socket and forget it. Delivers up to 100 volts on any

l set on D.C. or A.C.—any cyclee. YOU TAKE NO
RISK. Sold on real GUARANTEE—it must

| satisfy or money paid us will be returned.
Fill in coupon and send with

I SEND ONLY $1.00 only $1.00. Prove this marvel-

ous value to yourself. Use it ten days. Then if it fails
to do everything we say, return it and money paid us
will be refunded. Make a REAL receiver of your set.

From
This Month's Mail

Your Eliminator has been In
uge for two years at an average
of 6 hours a day on my 5-tube
Stewart-Warner and am well
satlsfled with it.
Clifton E, Palmer,
Highland Parit, Mich.

Have had your Eliminator In
service for a year and it Is still
golng strong.  Three (friends
have also purchased one and are
equally Dleased.
| Wialter P. Denisch,

So. Tasadena, Callf.

Your Ellminator far superior to
“*B** butteries. Attarhed to my
5-tube Radiodsne it i3 as good
as sny All Electric set I have
¥et heard.

Leo Pefter, Alton, Il I

1 A B

APPROVED

and passed by the
rigid laboratory tests
of “Popular Radio”
and “Radio News.'’

| Have had Your Eliminator in ;
use for over a year and it has e 1.29"
| proven !'en'l sx;lisra':-tcg!'l. TOWNSEND
riing J. Scherer, LABORATORIES
Detrolt, Mich. Attach only - Dept. 25,
—_— - 713 Townsend St.,
l Hare bceln uslng your Ehimiinal- $1.00 - Chilcago, 111 1
E‘}E.“'l“z' SR G L L R B to this - *  Gentlemen:  Attached find, 31.00. g
{ D. Af . " Kindly send at once Townsend "B Socket
- D. Murray. Roancke, Va. coupon Power Unit, C.0.D.' $5.85, plus postage
Your Eliminator has given ex- on guaranteed 10-day Free Trisl. I
cellent and satisfactory results. -
Also Increased volume and im- - l
prosed tone, - Name. . . e s e .
E. 1. Luken, Loulsvcille, Ky. . I
[ I have used your Eliminator for Address.....ccoiiieann erares e aa ettt e r s 5
?igcnrlal:ldlnm ‘:i!ryh well satls- I I
ed wht t an ave recom-
mended it to many in this city. (&3 RS aEa 08 8a000068000800 90060aar000EEa066aE Oooooa State......... -
Donald J. Scott, Lansing, Mich. FE . B B B B F B N B EFE N E E EBEE B

TEDWIN =
B Famous Type C
HEADPHONES

We offer several thousand genulne Nathaniel —M a '

Ialdwin  PERFECT type C neadphones fresh from the
factory_in original sealed cartons at a fraction of their
| cost. Nover hefore sold for less than $9,

Trico while 1l
fast only $5.30. ey refunded.

Sstisfaction guaranteed or money refunded.

BALDWIN HEADPHONES

hold all long dlstance records, you simply
cannot gct distance stations by any other
meant. An operator at San Franelsco picked
up a code message from Bagdad, Turkey—
half way around the globe, & world's record.
Whelher you are a_bprofessional operator, [
set builder, or B.C.L. these are the head-

OUR
PRICE

$15 50

phones you need. Nams.
ORDER
O PREMIER ELECTRIC CO.
150 Nassau St. New York I
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Barawlk, the first and oldest radio
specialty house, offers you uncsual
service this year.
quicker shipments, lower prices,

Bigger stocks,
al with an old established, reliable

house. Get honest goods, honest service,

honest prices. Barawlk service makes {on

more money. Send now for big new Catalogshow-
ing lowest wholesale prices.

BARAWIK CO.
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*Prices

Order
Today'

OFFER MAY BE WITHDRAWN
IN THIRTY DAYS

.ﬁzvorzieﬂ/cz Qzenes
T ; )
No30 HecordMakimng Pedzzcizoﬂs,

A SPECIAL
(¥HE GRADE'A" SPECIAL) YOUR CHOICE OF ANY ONE OF THE FOLLOWING:

AMAZING STORIES  ALL 3 RADIO NEWS ................. 1 Year
OR
RADIO NEWS ... ONLY SCIENCE & INVENTION....... 1 Year
SCIENCE & OR
$5 5 AMAZING STORIES ........... 1 Yea
INVENTION s
ANY ONE OF THE OFFERS LISTED BELOW :
= ALL
OFFER 1 3 —— Bootnhl;or
YOUTH’S COMPANION .................... 1 yr.j ONLY 8—AMERICAN BOY .........c.coo.onn. .1 yr. $4.00
PICTORIAL REVIEW .........ccovveooe oo 1 yr. $525 £pm T A A TN S - odyr 40
ALL —CRIID . BIFEL A degrat feftlo i e te el ece et Bkt 45 Fe '.'.:1% §§3
OFFER 2 3 12—COLLEGE HUMOR . 1yr. 400
GOOD HOUSEKEEPING ...... . ............ 1 yr.© ONLY 13-COLLIER'S WEEKLY ................... 1y 37
MODERN PRISCILLA ........cooiviiuoii.n- 1 yr. $6.25 }5‘:%%?_"%352%&“" .............. 1 . 47
16—ETUDE (f TOVETE)] & o s bbb s oo i i 1y 400
OFFER 3 A%'I' }tggggg_r &é’xg.‘;bl‘fs:mféﬂms ................... } §§ i.gg
O A 1 e RS | igesn mcbseasgEmc A
- OFFER 1 T | AketLroacamg ST
3 1 yr. 4.
PICTORIAL REVIEW ............ccooonnennnn Dymtony o) Tl BEICTLTA ot bt osorrrompertion oo 358
McCALL’S MAGAZINE ... . .. . . .coiiiieons 1 yr. | $4.00 25 POPULAR SCIENCE MONTHLY .....ccoovviiivininis 13 450
26—PICTORIAL REVIET, sinbsbon: it - bombin: ransorrari ot i Ay 300
OFFER 5 . A%L 27~ SMART SET ...ovoiniioeinmensiinceiiiins e .1 yr. 525
EIAAIET TR * aosn g bM< o ¥ s 55 1 yr. onpy | Z-YOUTHS CORBATTON 11U I LT
MODERN PRISCILLA .......... c.ccveeerans 1 yr.| $4.40 EXPERIMENTER PUBLISHING CO., D TT L R ——
ALL 230 Fifth Ave.,, New York City.
OFFER 6 3 Gentlemen: I am returning this coupon with $........iiv i
AMERICAN MAGAZINE .................... 1 yr. | PNLY for which I am to receive your OFFER NO. ........... and
McCALL’S MAGAZINE ...................... 1 yr.! $5.50 el sl BEOR e . -
A N BOX = [JRADIO NEWS .iiiciviieans T.
OFFER 7 ( ALL OPPOSITE YOUR [JSCIENCE & INVENTION..1 yr.
DELINEATOR @@ teiteniaineaeannenn, 1 v8 §one® CHOICE. O AMAZING STORIES ...... 1 y1.
MODERN PRISCILLA ... ... .......cvoumn.. 1 yr. |_ $4.50
DA NI mtebioent 53 e 34 i et ey et e b s e g bt
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Review of Recent Radio
Literature
By H. M. BAYER

THE RADIOQO MANUAL by George 1.
Sterling, edited by Robert 8. Kruse. Pub-
lished by D. Van Nostrand Company,

G

oy

Inc, New York Citv. 8 x 6 inches, 666 | E"f
pages; halftones and diagrams. Price ‘|l | }?’
$ﬁ.00. fi y

Though the preface of this work introduces it
as “a guide and text book to those who expect to
cuter the radio profession as engincer, inspector,
commercial or amateur operator,” a reading of
this book proved that it should take its place in |
every radio cxperimenter’s library—that of a text
for the study of radio as it should e studied.

It is, indeed, a remarkable book from which
nothing relating to radio has been omitted. As
specified in the preface. it has been written for
everyone connected with or interested in radio.
Especially to the “old timer” and the transmitting
“ham” should it appeal with its profuse diagrams
and photographic illustrations, covering a really
comprehensive course in the study of commertial
transmission apparatus. In this matter, the subject
is uot only covered in language sufficiently simple
for the average experimenter, but with a thorough-
ness that convinces the reader he has received a
complete education im everything pertaining to
commereial radio. 1f the truth must be known,
to our knowledge it is the only text offcring so
thorough and lucid a course on modern radio
apparatus and its application,

In the first chapter, 49 pages are devoted to the
study of elementary clectricity, magnetism and the
study of capacity and resistance in radio. The
manner in which these subjects are presented is
alone worth the purchase of the beok; it is in itself
a concise preparatory education with which every
experimenter should equip himsclf. This chapter
covers the suhjects of potential, current, conductors
and non-conductars, resistance, production of electric
eurrent; elementary calculations; the complete
theory of magnetism with its various branches;
voltmeters and ammeters; the study of inductance;
condensers and _their calculations; alternating cur-
rent, impedance, reactance, phase-displacement; de-
sign of transformers and how various types are
hooked up; and, to top this excellent basic educa-
tion, an enlightening discussion on the propagation
and characteristics of radio waves, and simple
calculations in wavelength and frequency.

The next chapter should bc read by every ama-
teur who contemplates or is experimenting with
television: here the author deals with motors and
zenerators—the theory connected with their opera-
tion, care atx] maintenance, the circuits of various
ivpes and their starting systems.

Then follow invaluable chapters on the theory
of the vacuum fube; fundamental circuits, modu-
lating systems, vacuum-tube transmitters; radio
broadcasting equipment, arc and spark transmitters,
cammercial radio receiver; marine and aircraft
lieacons and direction finders; amateur short-wave
receivers and transmitters; and, for the commercial carton. less tubes
operator and student, a complete course in the ’
handling of commercial traffic entering into numer- $"’6’ 00
ous details invelved. 20.

Included in the appendix is a kilocycle-meter Metal Cabinet
conversion chart which gives reciprocal values for 1l l‘: a ";: 7
every ten kilocycles or meters hetween the limits LS YOS LD
of 10 and 30,000. Of course, there is a great deal ish, extra $6.50
more to this book than this revicw has space for;
hut it is the reviewer’s couclusive contention that,
for the subjects it undertakes to cover, it is the
best book written.
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NATIONAL Short Wave Equipment«
enal)le(l Mr. Hincl&ley to Ilear Java

Iaroa(]casts Ilalf way around tlle worltl.

You are missing a Pac]c of thrills ifl;ou don’t own a

NATIONAL
THRILL BOX

Complete Kit in
factory-sea]ed

Write us for our
Short Wave Bul-
letin No. 128RN.

NATIONAL CO. INC.
MALDEN, MASS.
W. A. Ready, Pres.
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Preteies

! Build it yourse]f in one short evening

TELEVISION SCANNING D1SCS (Pioneers)
Composition Scanning Discs Teady.
for wotor shaft mounting, with
cither 24, 36, 45. 48, 50 or 60
holes on spiral. 12#, each. $1.00;
164, each, $2.00; 21#, each, $3.00.
Standard  Aluminum_  Seanning

CONCERNING PRECISION AUDIO RE-
SISTANCE AMPLIFIERS FOR TELLE-
VISION AND LABORATORY EX-
PERIMENTERS, by Joseph Morgan. Lay,

. " £ Dises Teady for motor shaft mount-

Published by International Resistance Q4D/3 mg'aomr'.hl cither 21- 1146. 14?,;1 43, ?0

. . or oles on_ spiral. 2, cach,

Company, Philadelphia, Pa. Pamphlet, 9 Barawik, the first and oldest radio R A O

¢ i 2 a iR . special ouse, off: Neon amps. plate X .

;‘6 inches; 9 pages; diagrams and curves. Sﬁﬁv;ce"hﬂis T e L caelh, $6.00." Small Motors” for 327

Sy istri i vicker shipments, lower prices, g mposition sc,  cach, aerss
vee distribution. ?‘)ealvevith nnoldestaib]ishcd,preliable i 3 . %)l'otor Cuntml.ns(;l.oo. Also large size Moter for Aluminum
o o ouse. Get honest goods, honest ice, = iscs eaeh, 22.00.

Tn» the letter accompanying this pamphlet the hunestpﬁces.ussaagowi: sernw'e:e sxﬁ;l;;‘es you Telesision Reproducer Essential Kit, 24/ Dise, $38.50.
publishers, well-known manufactnrers, make mene more money. Send new for big new Catalogshow. Telesision Reproducer Essential Kit, 312¢ Dise, $18.00.
5 M g ing lowest whelesale prices. Telesision Reproducer, ready 1o _connect to your Broad-
tion of the fact that the auther’s name as_given 21H canal St cast Radlo Recelver, enclosed in Cabinet, wlth 12# Com-
in the above descriptive paragraph is the nom de BA RAWI K co- cmcnac';)..u s-"A foi,u'm s?gis.fo gi‘.:\s"mc‘g;rﬁ !:é\” f xu%”'l)ls}:'%l?és ’:ﬁ‘cl;?}n'n;

- - 2 = e Mieh., . 00. i 2 Aluminum A
plume of a \vcl‘l-known pr_ufe§sor of engineering at Mail This Coupon Now for o Guide ]%n]xp,:_,u and larger, F.Q.B. Detroit, Mich. %60.00.
present ocenpying a chair in a famous Eastern e = Got Teady now, for your local breadcaster will soon trams-

mit Television on regular schedule. Remember we are
Pionecer Television Apparatus makers. We guaranles re-
I sults with all our apparatus. Send 1# per cent. of pur-

chase price on C.0O.D. orders. . X
POHL BROTHERS, 3541 Michigan Ave, Detroit, Mich.

university. Just who this personage may be, it
must be confesscd, perplexed the reviewer cven
more than the average broadcast fan may be
puzzled to obtain 455 volts “B” latterv, as recom-
mended by the author for the amplifiers described
in this booklet.

Nevertheless, a better -idea of the subject ean be

Plcase say yon saw it in RADIO NEWS

Insure your copy reaching you each month. Subscribe to Radie News—$250 a year
Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C.
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Individual, Independent

peaker Volume Control

i\\ The Centra-

“e

lab Constant d
Impedance
Volume Con-
trol 1s the
only unit
L that allows a 1
number of

speakers op-

erated from

the same am- t%
plifier to be

e e e e

controliedin-
dividually
withopt af- J
< fecting  the 1
Constant Input other speak-
Resistance, ers in the
LIST PRICE circuit. It
$3.00 is a dual re- ¥
sistance unit
with one resistance shunting the

speaker for volume control and the
other resistance in series with the line.

Adjusting the knob varies both re-
sistances so that while one short cir-
cuits the speaker to control volume,
, the other resistance is added to the
t line, maintaining a constant imped-
ance. Easy to install, smooth and ef-
ficient in operation. Send for inter-
L esting booklet of picture and wiring

e —
EAJ C

e

ae.

2 diagrams, “Voltage and Volume Con- J
[ trols—Their Use.” “

{Centxalab) ) ]

20 Keefe Avenue Milwaukee, Wis.

Out

Your first cost
Y
_is the only cost.
_~2Then why oot enjoy
- permanentlythebet-
ter tube performance
and prolonged tube life
glone offered by

PERITE

REG WS FPAT oFF

The "SELF-ADJ USTING"Rhca.r}i’zt

Keeps filament voltage constant despite “A” battery
variations, Simplifies wiring, panel design, tube
control, tuning. Insist on AMPERITE.
Nothing else can possibly perform
aswell. ditionally g d
Price $1.10 with Mount.
ing, (in U. 8. A))
For sale by all dealere.

RADIJALL CO.
50Franklin St.,N.Y.

of latest ¢ircuits and
construction data.

1 One good radio idea may be worth
milliogs. Barawik has thousands of ideas
for radio set builders to make more money.
Barawik’s Big Radio Book will help you
while clections are on and big pational
events stir the world. -
Send for your copy today — NOW, e~

BARAW'K co- 216 Canal Station,

CHICAGD, U. S. A,

Maii This Coupon Now! For Free Copy
Name .

Pleasec say you saw

offered by quoting a goodly share of the all-too-
short text. .

“The familiar form of straight resistance-coupled
amplifier is known to everyone. It has two great
disadvantages which have militated against its
use. First, the large number of high voltage ‘B’
and ‘C’ batterics necessary; second, its instability.”

“An amplifier which minimizes these difficulties
was recently designed in Lngland. Extensive ex-
perimentation was done to adapt this principle to
the standard American vacuum tubes, with the
result that two very stable amplifiers have been
developed which give an excellent gain on direct
voltages and audio-frequency voltages up to 10,000
and 30,000 cycles per second, respectively, with
good uniformity.”

And that, in shert, is the key to the pamphlet’s
contents. To quote any more, we fear, would
mean the publication of the entire text in this
column. It is unfortunate, indeed, that with text of
so interesting a mature so brief an exposition was
written for this type of amplification; which, doubt-
less, is the prince of audio-amplification systems
when properly designed and operated.

Two resistance-coupled amplifiers ' are described;
the first describes a set-up emploving the 201A-type
tube with power amplification in the third stage,
and the other one using the screen-grid tube with
a 171A-type in the last stage. Sufficient construc-
tional data are offered for the experimenter who
may desire to build these amplifiers.

THE OUTLINE OF RADIO, by John V.
L. Hogan. Published by Little, Brown
and Company, Boston, Massachusetts. 7%
x 5% inches; 267 pages, halttones and
diagrams. Price $2.00. Third edition.
The name of the author should need no intro-

duction to radio fans; if by any chance there is
any forgetful one, it is suggested that he lift the
lid of his radio receiver (if it is a commercial
tmodel) and, the chances are, he will find inscribed
on the patent notice, among other things, a line
attesting the fact that certain features in said
receiver have been made possible by the inventive
genius of one Mr. John V, L, Hogan—the anthor
of the book in question.

Mr. Hogan could not have employed simpler Jan-
guage had he tried; and yet he has written a
book which, with all its simplicity, fulfills its
purpose—and that is to popularize the science of
radio transmisston and reception for the uninitiated
by the simplest and most readable explanations.
In his introduction the author accounts for his
work, i1t 2 manuer which covers Lis motive in a
nutshell.

“Imagine,” he says, *“‘that you are spending the
week-end at my home; that we bave drawn our
chairs before the fire; and that you have asked me,
‘Tust what is this radio, anyway? How did it
happen? What makes it work?'—and that, after
a long pull at my pipe, I've said, "Well it’s like
this we 3=

PATENTS—LAW AND PRACTICE, by
Oscar A. Geier. Fourth Edition. Pul-
lished by Richards & Geier, New York

City. Cloth bound, 9 x 6 inches; 46
pages; no illustrations. Office distribu-
tion.

The author of this booklet has compiled just
those questions most often asked by those inter-
ested in obtaining patent papers, and has per-
formed the task of writing a study of a legal sub-
ject so that it makes interesting reading for the
layman. The following heads are covered: The
Law; Nature of a United States Patent; Who May
Obtain a Pateut; What May be Patented; Appli-
cation for Patent; Claims; Attorneys; Reissues;
Appeals; Infringements; Disclaimers; Infringe-
ment Suits; Injunctions; Validity and Infringe-
ment Searches; Interfering Patents; Shop Rights;
Employer and Employee; Design Patents; Trade
Marks; Copyrights; Foreign Patent Laws, including
a schedule of charges for obtaining a patent in any
foreign country. The information in this booklet
may be accepted as authoritative, considering the
fact that the publishers are patent attorneys of
many years’ standing.

YOU CAN'T FOCL US, MISTER

‘The new and flickering art of television is still
suspect by many people—who are of the same
opinion as the farmer who looked at the camel and
declared positively '“There ain’t no such animal!”
—Among them, no doubt, the radio editor of the
San Francisce Chronicle who declares, as of Oct.
14, that in the Cooley system “‘the slight lag of the
corona * did not mar DECEPTION to any
great extent.”—Herbert F. Ross.
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Arcturus Has It!

‘A 7-Second

~ Detector

T’S the fastest-acting De-

tector in the world—the
Arcturus #127. No other De-
tector on the market brings
programs in so quickly, so
clearly.

Put Arcturus A-C Long Life
Tubes in every soclet—for in-
creased, undistorted voluine
—for better all-around recep-
tion—to end frequent tube
replacements! Ask for the
blue Arcturus Tubes—#127—
#126—#071—#180. — Arcturus
Radio Company, 220 Elizabeth
Avenue, Newark, N. J.

ARCTURUS|

A-C 1onc LIFE TUBES

In beautiful walnut
cabinets

THE MOST
ASTOUNDING OFFER
Ever made in radio
Tuned radio frequency

4 circuit
GUARANTEED for Tone Qualify and Selectivity
These are used sets and were taken In trade for A.C.
ets.

5

If after trying out one of these sets, ¥ou do not find that
this is the tost wonderful buy You ever saw In a radie
set, we will cheerfully refund your money.

We are also oftering to dealers and set builders the foi-
fowing accessories: Audio Translormers $0.75. Crosley Cone
Tnits $2.50, UX280 B Eliminator Tubes $1.75. 30 Henry
Chokes $1.88. 2 Mid. Condenser Blocks $0.60.
b Rheostats $0.25. Potentlometers $0.35. e
$0.35. Glo-Dials $0.85. Radiola Loop Antennas $1.65.
Crosley or Atwater-Kent walnut panels, size 9 x 26 incbes
0.83." Output transformers for Dynamic speakers $0.83.
Paneis 6 x 10% $0.35.  Variocounlers $0.65. Kodel
Ellminators $3.90. Kodel A Etfminators $3.90. These
eliminators require slight repairs. Eleetrical pick-ups_$8.85,
Deresnadyne walnut cabinets $6.45. DPeanut Tubes UV109
and UXI199, 75 cents each, Send money order with order.

q Dept. H, 4240 Lincoln Ave.
CHAS. HODDWIN CO. CHICAGO, ILLs

DEALERS {N BANKRUPT STOCKS

| DEPENDABLE “B" BATTERY POWER

Battery

with
140 Yolt

100 Volt Edison El¢ment.
'l Non-Destructive, Rechargeable “B”™
charger. Shipbed dry, with solution, S12.
| with charger, $17. ~ 180 Veit Power Unit,
Trickle Charger, $24.00. 3
SEND NO MONEY—PAY EXPRESSMAN
Write for our Free Literature
SEEJAY BATTERYCO., 915 Brook Ave., New York

with

DEALERS and
SETBUILDERS

Complete stock of aationally kv par

a0d sccemories. Send for ilustrarcd
catalog aod discaunt wneet.

Radio Exclusiiely Since 1921

CLARK & TILSON, INC.

122 CHAMBERS STREET
The Nationally Known House

NEW YORK

RADIO NEWS
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The Constructor’s Page
(Continued from page 6G60)

gold, makes an attractive and rigid set. It works
wonderfully on the broadcast band, though 1 have
not had time to test thoroughly on the short wave.
In conclusion, I may say, it was only your blue-
prints (No. 52) which pulled me through. They
gave me the fme points of the game; I stuck close
1o them and evervthing is as it shenld be. Had
T been able to afford it, I should have used better
variable condensers; but evidently the circuit wen
on its merits. Allow me to thank you.
W, J. Kempsox
49 Dorothy Awvenue, Ville Emard,
Montreal, Quebec, Canada.

A LONG JOB

Editor, Rap1o News:

It is almost an impossibility to express in mere
words my grateful appreciation of the noble way
in which I have been assisted, through the medium
of Rapio NEws. 1 am ever grateful to vou and
the hundreds (I have received 133 letters to date)
who have answered my appcal in the October
issve. I am endeavering to answer each and every
individual lctter, but it takes time.

Jacx N. PrTERsON,
El! Salvador, Central America.

UNTUNED AERIAL COUPLERS

Editer, Rapio NEws:

1 have been a reader for the past four years;
before you changed your policy, I missed a copy
of Rapio NEws occasionally, but since then, not
one. It is just what I think a radio magazine
should be, and 1 do not believe 2 radio constructor
or cxperimenter can afferd to be without it. I
have several -of your blueprints, which I consider
alone worth more than the price of your magazine.

I would appreciate it if you will publish in
the near future detailed instructions for making
a choke to be used as an untuned antcnna coupler
in the grid cirenit of a 222-type tube.

(For the broadcast band, a cholke with aeround
80 or B85 milliheuries inductance is switable, A
satisfactory choke can be made by winding 300
turns of No. 32 D.C.C. wire on a wooden or fiber
spool, Vi-inch in .diamecter. For short-wave work,
a8 coil with between 100 and 150 turns zwill be
sufficient. The chole should be *'jumble-twound.”—
Enitor.)

I would like very much to know what kind of
set Mr. Aikman of Salem, Ill, is using for coast-
to-coast reception without aerial or ground: I am
using a set of Browning-Drake variety, with a
180-volt “B” unit and I can receive WLW, WSAT,
WLS, WMAQ without aerial or ground. Baut,
to get KFI, T have to havc about 100 feet of
aerial and a good ground. I wounld Jike to hear
from experimenters who have tried methods of
untuned aerial coupling for broadcast receivers.

Rex Drumpacn,
812 Ruddle Ave., Anderson, Indiana.

QUITE SATISFACTORY

Editor, Rapio NEws:

I would like to express my appreciation of a
description of a cone speaker that appcared in the
article on page 46 of the July, 1928, issue by L. C.
Dilatush. I made up the conc and departed slightly
irom the procedure in the article; as I mounted
the cone on thick cardboard and cut the center out.
I -then. made cross arms to which I screwed the
unit; and the cardboard, which- had the cone
cemented to it, was then attached to the cross-
arms. What an eyeopener! I was dumbfounded
with the results, and a gathering of my musical
and radio {riends wunanimously pronounced my
speaker perfect. It was tested against several
manufactured speakers, and evervone gave mine
the belt. I have since made cight to order; hence
nmy appreciation.

J. 1. C. Snare,
3 Search St., Cauificld, Victoria, Australia.

QUITE INCORRIGIBLE

Lditor, Rapio NEws:

The articles ““\ Britisher Chats on Radio” are,
as a rule, to the point and have, as some of us
say, “'a kick” in them. So mnch so that, at times,
I am inclined to think he is an American, as 1
have never known a Britisher to be so “snappy.”
Let him write some more; I like his humor.

E. T.INDERGREN,
2362 Ryer Ave., New York City.

CIn spite of all temptations to belong to other
nations, My, Blake remains an Englishman—
EpitoR.)

Please say you
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| pre—— vz
New Admiralty Model
SHIELDED SUPER-19
N | Composite View
of  Admiralty
Shielded. Supey-
e 10 showing im-
, . o A
| H Ll struction.
€ :
|
| This great new Receiver is far in advance of competition. It is a F
powerful 10-tube model incorporating the most complete and up-to-
date principles. Using the new screen grid tubes in the R. F. amplifier
and push-pull audio system, make this new model the outstanding
development in Receiver design for years.
| Features

10 tubes used. TFive 222 screen grid
R. F. amplifiers, 200A. detector, two
240 Hi-Mu’s and two 210 tubes in
the power audio amplifier.

Extremcly sensitive—long range.
Totally shielded.
Super-selective—10 Kc. separation.
Perfect qualily of reproduction.

Complete atiractive illustrated literature sent upon request.
1 size genuine Blue Prints and constructional data $2.00 Postpaid.

Wrile, telegraph or cable loday.

Il NORDEN-HAUCK, Inc., Engineers

Marine Bldg., Philadelphia, Pa.
Builders of the highest class radio apparafus in the world.
Cable—Norhauck

Indicating Meters on Panel.

Removable R. F. Transformers for all
wave lengths up to 25,000 meters.

Electric or Battery operated.

Simple to opecrate—only two major
tuning controls.

A lahoratory precision Instrument huilt
according 1o U. 8. Navy Standards.

Full

D.C. (180 to 250 volts).
to operate at its Dest,

and expense.

$ 4 SAVESYOUR SPEAKER

THE CRAFTSMAN DOLLAR SPEAKER FILTER

is Guaranteed to relieve your Speaker of the plate
It reduces overloading, giving Speaker a chance
Can be used as a headphone coupling.
plete protection, $1.00 prepaid. Invest NOW and prevent Speaker trouble

CRAFTSMAN RADIO PRODUCTS, 351 Halsey St, NEWARK, N, J.
Improve reception avith our Solid Resistors, 30c each.

Com-

;
R
JOBS e

90 days fits you for big pay
ELECTRICAL job at $50 to $200
| @& week. Al practical work on_real equipment. MONEY-

RACK GUARANTEE. Free Radio Course. WRITE for
80-pago FREE DOOK, and remarkable tuition offer.
| McSweeny Electrical School, Dept. 76.AW, Clevetand, 0.

saw it in
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GEARS—A:Jine-

The most accurate made and prices
reasonable.  We carry a complete
line of gears in stock for immediate
shipment. Can alse quote on special
gears of all kinds. Send us your
inquiries.

\rite for Catalog 40

Chicago Stock Gear Works
105 So. Jeflerson St., Chicago
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WILBUR C WHITEHEAD’S
new"Picture Method tea'clzes

Drawing for
partners,

easﬂywqu ckly
Pl 2coLoRS X5 aras

WILBUR C. WHITEHEAD, the world re-
nowned brldge expert, has written this interest-
ing instruction course for you. BRIDGE by
Whitehead is unique in that it teaches the entire
game of bridge by a new and original form of
illustration known as Whitehead's “PICTURE
METHOD.” Every hand is illustrated, each
card in its proper color, red or black as the case
may be. Thus the beginner, or even the most
seasoned player, has an actual illustration of the
manner in which the play is made always be-
fore him.

An example of the
way in which each
hand is illustrated.

Whitehead, whose reputation as the foremost
authority, national or international, on the game
of bridge, is one whose advice cannot be taken
lightly ; he knows the game as few others know
it. In this book he passes on to his readers, in
an easily understandable fashion, his picture
method—that made him a success.

Get your copy of BRIDGE by Whitehead today
—100 pages—9”" x12" size. Beautiful colored
cover. Each point illustrated.

50c

THE COPY

At All Newsstands or write direct

EXPERIMENTER PUBLISHING CO.
239 Fifth Ave, New York, N. Y.

MaiL rH1s couron NOW

EXPERIMENTER PUBLISHING CO. -~
230 Fifth Avenue Le
New York, N. Y. e
" -

= ey e oms

Gentlemen: Enclosed find 50c, for which please send me a ¢opy of
BRIDGE by W hitehead,

T - T R R .
Illuistﬁgw A ATE S5 s 38 - o e aing s 4 3 WM B m g 7 ko g o 2 e € e 2o o1 w
[
the play .
is made. Gt Y Tl Y DI 5 e B 3 5 s § 54 P iciosend e QRS- e State..v.ieerarieicainnonnans

b o ane e — o ———
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I Want to Know

(Continned from page 662)

(Q.) “I have an Atwater Kent “Model 20 Com-
pact” set. Will you print in your next issue of
Ranto News, a wiring diagram of this set with
“C*” battery connections? At times it plays; but
it gocs off with a roar every once in a while.”

(A.)) You will find the diagram of this set in
Tig. ©.2322 (on page 662), By referting to the
diagram, you will see that the set contains two
stages of tuned-radio-frequency amplification, a
detector and two stages of -audio frequency. Trans-
former coupling is used in the audio-frequency am-
piifier and grid resistors are used for stahilizing
the radio-frequency amplifier. The set is equipped
with a cable for the battery connections, and the
colors of the various wires are indicated on the
diagram. Two filament resistors are used; one
controls the radio-frequency tubes and the other,
the audio tubes and the detector.

Probably the trouble with your set is due to
a loosc connection or to a defective tube, First
go over the wiring carefully, and Dlend up the
prongs in the tube sockets. Then test the trans-
fermers and the fixed condensers with a battery
and a pair of phonés. When the phones are
connected across the windings of the transformers,
a distinet click will be heard, if the windings are
good. The small fixed condensers will not give
a very noticeable click if they are in good condition;
while the filter condenser will give a click but no
continnous noises. If all of the connections, appear
to be good and the parts test satisfactorily, the
tubes and batteries should be tested and finally
ihe aerial and ground should be checked.

BUILDING A RESISTANCE AMPLIFIER

€2323) Mr. D. V. Brown, Niagara Falls, N. Y,
writes:

(Q.) “I am going to build a resistance-coupled
amplifier for my tuned-radio-frequency receiver.
want to nse the amplificr also for receiving tele-
vision signals with the unit deseribed in the Novem-
ber issue of Raplo News. I am afraid that I
will have trouble with motorboating when trying
to use the amplifier with a ‘B’ power unit, and
I am" writing to find how I may make the amplifier
so that I wil not have any trouble from this
score. By using choke c¢oils in the correct com-
bination with by-pass condensers, I Delieve an
amplifier conld be constructed with no tendency to
motorboat.”

“1 wonld also like to get some information for
constructing a resistance-coupled amplifier using a
screen-grid tube in the first stage and a power
tube in the second stage. If this can be done,
will you supply any information possible for the
construction of one?”

_ (A) “Motorboating” in an amplifier is simply
a condition of oscillation brought about by the
feeding back of energy from the output circuit of
an amplifier to the input. The feed-back currents
usually occur through “B” power units or ruan-
down “B” batteries. In the older types of audic
transformers, where the bass-note response was
poor, these feed-backs were usually in the form
of high-pitched whistles. In the newer trans-
formers and in the impedance- and resistance-
coupled systems, the feed-back musually appears in
the form of low humming noises or the well-known
“putt, putt” of motorbeating, which is really only
a very slow oscillation.

In a regular threc-stage amplifier using any of
the common types of coupling, it will be found that
the signal-current or A.C. component (this should
not be confused with the direct current in the
plate circuits, which is read with a D.C. meter))
will be in phase or traveling in the same direction,
in the detector plate circuit and the plate circuit of
the second A.F. stage at a given instant. The
current in the first and third stages will be out
of phase with the former, or traveling in an opposite
direction at the same moment. The direction of
the gurrents in these circuits is not important if
new batteries are used because of their relatively
low impedance; but, if the impedance of the bat-
terics or power unit is relatively high, two eflects
are possible. The first and second AT, currents
are opposing, giving a slight reduction in the signal
strength; but, what is more important, the detector
and second stages are in phase, which will cause
regeneration.

Both effects are due to the impedance of the
“B” supply being common to all the plate civeuits.
The regenerative effect to the second stage from the
detector will increase as the impedance of the
“B” supply increases, and also as the signal
strength increases; and, if the combination of the
two is large enough, the regeneration of the system

Please say
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Radio Receivers in the \World.”

you get QUALITY.

features in their designs.

that engineering skill can produce.

fier.

195 PARK PLACE

I nResponse ToP opular Demand
CHARLES

R. LEUTZ

announces
s

A NEW BROADCAST RECEIVER

LEUTZ Broadcast Receivers are known all over as the “Highest Grade
. In proportion to their price, there is inore
money spent on material and labor than in any competitive make, this means

The LEUTZ organization has always led the field in new and original
Many of this year’s sales points in competitive
makes, are features which were original with Leutz two and three ycars ago.
In a Leutz receiver, you obtain an instrument scientifically correct, the best

The present two models, the Universal Transoceanic “PHANTOM” and
“SILVER GHOST?” are continued as before, for the clientele that insist on the
best with no limitations of size, simplicity or cost.

In response to the many inquiries for a popular priced broadcast receiver,
simple to operate and scientifically designed to give superior performance,
LEUTZ offers a new SINGLE CONTROL CONSOLE. The result is not
just arnother console, but an instrument original in many details.
derfully efficient Screened Grid Tubes are used in the radio frequency ampli-
A very powerful Push-Pull power audic amplifier is provided to
operate an improved type of Dynamic Speaker which is built in the console,
All electric operation is obtained at a very economical figure.
itself is a fine example of woodworkers' crattsmanship.

The design and construction throughout is to the typical Leutz high
standards, the performance sets new ideals.

We will be very glad to send you the new literature on this new con-
sole, you will find it very mteresting, write now.

C. R. LEUTZ INC.

The won-

The console

LONG ISLAND CITY, N. Y.

Cables “EXPERINFO” N. Y.

P ——

Shar '"'U_' o Battery
GRIP-TITE - I yi POWERFUL "[Nslolp
i 1A !
THE Shanco Battery Clip design assures free

and uninterrupted flow of electrical current.
No springs tobheat up, burn or drop out. Made of
powerful tension, tempered spring steel solidly
riveted together, All parts electroplated befere
assembly (not galvanized or tinned), acid-resist-
ing. Jaws open wide and are casily applied. The
Griptite bulldog teeth “stay put” and bite right
through corroded bars and terminals. Clip cannot
fall over and ‘‘short” your battery.

i Write Dept. 74 for free literature and prices.

SHANKLIN MANUFACTURING CO. =
iy

Dept. 74, Springfield, 1klinois

SEND FOR NEW RADIO
BOOK—IT’S FREE!

New hook-ups. This book shows how to make
short-wave receivers and short-wave adapters.
How to use the new screen grid tube in D. C.
and A, C. circuits. How to build power ampli-
fiers, ABC eliminators.  Up-to-the-minute
information on all new radio developments.
It's free. Send for copy today.

KARAS ELECTRIC COMPANY
4038A2-North Rockwell St_, Chicngo. 111.

Insure your copy reaching you each month.
Experimenter Publishing Co., 230 Fifth Avenue, N, Y. C.

Subscribe to Radio News—$2.50 a year.
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The finest re-
ceiver can be 1m-
proved with
Televocal Qual-
ity Tubes. All
standard  types.
Ask for them at
your dealers.

Televocal Corporation

Televocal Building
Dept. A-6
588—12th Street
West New York, N. J.

count . ince
A ectri€L T .
PR knap® BV & & c.
pisision of £+ N Yo

m utTs

Barawik offers set builders bigger
\\ bargains — bigger opportunities to make
L mopey this Season. New sets, new kit
8\ idems, all the {_endingc palrzs. dznraér:ﬂc
) % wes! e
Lot o lBe?éleer stocks, quicker

bottom prices.

gervice Send for Big Bargain Book today—Jree.

BARAWIK CO., cjocmsst,

Copy

Mail This Coupon Now! For Free

Address

may overcome the resistance of the circuits and
the amplifier will oscillate,

The logical way to prevent these oscillations is
to separate thé plate circuits of the amplifier tubes,
and the easiest way to do this is to insert audio-
frequency choke coils and by-pass condensers in
each of the circuits to prevent any feeding back
of these currents.

Constructing the Amplifier

In Fig. Q.2323A you will find the schematic
diagram of an amplifier with resistance coupling,
incorporating the chokes and condensers recom-
mended in the discussion above. Two other A.F.
chokes are inserted in the circuit, one in the grid
circuit of the last audio tube and the other in the
plate circuit of the detector. Both of these chokes
will help to stabilize the amplifier and also in
preventing motorboating. The first two tubes in
the amplifier are high-mu tubes of the 240 type.
The last is a power tube of the 171 or 210 types.
The values of the grid and plate resistors are
indicated on the diagram. The aundio-frequency
chokes in the detector plate, first and second am-
plifier plate, and third grid c¢ircuits, may be the
secondaries of audio-frequency transformers or they
may be obtained for the purpese. The choke in
the plate of the power tube should be suitable for
the plate current of this tube. The coupling cou-
densers have a capacity of .006-mf. A .001-mf.
fixed condenser is shown across the first impedance
unit, but is not necessary if the detector in the
set is already provided with a condenser in the
plate circuit,

Screen-Grid Amplifier

(A2.) The 222-type screen-grid tube may be
used in a resistance-coupled audio-frequency am-
plifier if a lower screen-grid voltage than usual
is used. When it is used in this way a voltage
amplification of about 35 per stage can be obtained
and, with the proper coupling condenser, a flat
frequency-characteristic from 50 cycles, or lower,
up to 10,000 cycles can be realized.

Fig. ).2323B shows the connections of such an
amplifier; the input- is coupled to the 222 tube
through an audio-frequency transformer or a
resistance coupler, The first tube is coupled to the
second through condenser Cl, which has a capacity
of .006- to .02-mf.; while the output of the power
tube V2 is coupled to the speaker through the
nsual condenser and onutput choke. The filaments
of the tubes are equipped with ballasts, R2 and
R3.
tapped resistor to reduce the voltage and obtain
the correct bias for the control grid,

The voltage on the screen grid should be about
22 volts, which is lower than the usual value (45
volts). The plate voltage may be between 135
and 180 volts and if a 171.type tube is used in
the last stage the same tap may be used for
both tubes. The binding post P is connected to
the plate of the detector tube in the set, and the
batteries are connected in the usual manner; that
is, if the “A4" and “B-—" are connected in the
set, these connections should also be used for the
amplifier.

On the Short Waves

(Continued from page 665}

they come on the air at about midnight G.M.T.
they should be useful to American ‘‘fans.” Being
experimental, they are, of course, not very regular,
but I believe that Tuesday and Thursday mornings
(i.e, Monday and Wednesday evenings in America)
are the times at which to catch them. They are
anxious to know how their transmissions come
through and give announcements in English, Dan-
ish. Irench, German and Dutch.

I notice in the October issue of Raprio News

The screen-grid tube V1 also uses the usual |

that reference is made to the practice adopted by |

58W (Chelmsford, Essex, England) when closing
down. The 12 *strokes of the gong” referred to
are of course the chimes from Big Ben, the well-
known clock on the House of Parliament at West-
minster Bridge, London, tolling cut midnight.

As a matter of general interest, the procedure
for 3SW appears to be to relay the London pro-
gram from the regular medium-wave station 2LO
until midnight on those nights when it closes down
at that hour, which are, or at any rate, were
recently, Tuesdays, Thursdays and Saturdays. 2LO
signs off at midnight by superimposing the chimes
from Big Ben on the dance music which is taken
after 10:30 to 11 pm. from one of London’s
fashionable clubs or hotels, and the “‘Goodnight”
is said actually before switching over. The an-
nouncement heard at midnight is given by 5SW

itself. At 12:30 a.m. 5SW can often be heard
giving a recital of gramophone records, which
lasts until 2 a. m; i e, from 7:30 to 9:00
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Superphonie 7 is a world beater! An excaptionally high

rade receiver that is amazing the Radio World. Latest
7 tube tuned radicfrequency circuit, using 4 radiefrequency
amplifiers, deteetor and 2 stages of audio, Power tubecan be
used é;las.taudlo stage. Extremely selective, marvelous sen-
sitivit¥, Single drum dial contrel. Straight fina_wava length
condensers permit Accurate, equally spaced tuning over en =
tire wave band, All Sockets epring cushioned_to eliminate
microphonie noises. Bakelite subpanel [ 834" deep ] insures
minimum dielectriclosses, Clear andrealistic reception guar-
anteed. Anexceptionally beautiful, walnut finish, metal front
panel 7° x 18", Complete ¢chassis. No extra parts to buy. All
Rarts mounted ready to wire. No special tools needed. All

ook-up wira and colored battery cable included. Value
$60.00; our price $16.95.

TESTED AND APPROVED
Severe laboratory tests haveprovedthe remarkable efficiency
of this set. Owners everywhere are sending us letters prais-
ing ita wonderful receptive qualities.

SIMPLE WIRING DIRECTIONS
Very easy to wira thia set with the instruction we furnish-
Just connect a few wires. All you have to do is to foilow
numbers. Simple as adding 2 and 2.
Can be wired in a few minutes bis; anyone.
No radio knowledge needed. Make money
by wiring these sets in your spare time and
selling them to your friends.

NEEDED/

SEND NO MONEY

Just write your name and address on a post card and ask us to scnd
vou_this wonderfu) outfit. We ship right away. Upon arrival pay only
$16.95 plus & small delivery charge. (Foreign countries send
$19.50 with order. We pay shipping charges.)

RADIO EQUIPMENT CO.
£49 S. Wells St., Dept. (2-A CHICAGO, ILL,

Come to
Washington

The educational advantages of a visit to the
Capital of our Nation are of inestimable value

Stop at

The LEE HOUSE
15th and L Streets, N.W.

Three squares to the White House. A new
and modern Hotel. Refined enviromment.

250 ROOMS — 250 BATHS

Rates:
Single s room sesssosmmnma $ 3.50 daily
Double room ..... T PR 5.00
Single room (with meals).. 6.00 *

2 persons (with meals)..... 10.00 ¢
RoBerT BLOCK, President

Custom Set Builders

Browning-Drake has an interesting
and unusual proposition. Take
advantage of the fact that more
Browning-Drakes are built than any
other,

RESHMA
DEALERS
5y ::::tﬂtsss.ss, Job press 811, $29, Rotary $149. All

Write today
BROWNING-DRAKE CORP.
CAMBRIDGE, MASS.
YOUR ULTIMATE RADIO N
AT ALL
AUTHORIZED
Print Your Own
_ Cards, Stationery. Citculars, Paper. ete. Save
o~ oncy. Printfor others, big profit. Comg)lcte
easy, rules sent. Write for catalog presses i’.ype
ote. THE KELSEYCO,, F-72, Meridon,; Conn.
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pm. EST. Its wavelength is 24 meters and its
power 20 kilowaits. It does not transmit on Satur-

days and Sundays. Reception here is wusually
pretty good, about R4 or R5 on two tubes.
I might mention that here in Aruba, which,

incidentally is a small coral island in the Caribbean
2,000 miles from New York, I get regular reception
from KDKA, W2XAF and W2XAD, and last
but not least, W2XAL, the Rapro NEws station.
The first three are particularly good; being at
times of sufficient strength to be audible on the
Jloud speaker on even two tubes. Bearing in mind
the fact that W2XAL only uses 1/100th the power
of the other stations mentioned, it comes through
wonderfully well; but unfortunately is usually
accompanied by a background of two or three spark
sets, and heterodyne whistle possibly from
W2XAF.

The value of the excellent programmes sent
out by these short-wave stations to somewhat re-
mote tropical spots like this camnot be over-esti-
mated; and, although I have no wish te criticise
a service which is the ouly reward we get for
siraining our ears and tubes night after uight,
news items are, unfortunately, rather scarce.
KDKA transmits news items regularly at about
4:30 p.m. E.S8.T. (3:15 p.m. here) at present on
25.4 meters; but surely these must be read to an
almost absent audience, and would be of much
greater service if given with one of the later
Lascball announcements or when signing off. Now
and again news is heard in the evening, Dbut
\WGY apparently has no regular service at all
and, if KDKA goes over now to 4:30 p.m. E.S.T.
that will be our lot. A news service after the
style of that given by the Eunglish stations could
not fail to be extremely appreciated by the thous-
ands of Jisteners whom these short-wave stations
must have Detween 40°-and 120° W. of Greenwich,
and particularly in the tropical belt where anything
above 60 meters is spoiled by static. News given
at 8:00 p.m. E.S.T., for instance, would be avail-
able on the Pacific Coast between 5 and 6, here
at about 8:45 and at Pernmambuco at about 10:30;
which would cover the North American Continent,
and the West Indian and South American tropical
belt at times convenient to evervbody.

As for curtailing the hours of transmission from
these stations, surely there is plenty of room for
adjustment amongst the other six hundred odd
broadcasters without interfering with these pioneers
who are doing so much to break down the barrier

of silence between former inaccessible regions and ~

the outside world, and whose call signs are by-
words in radio everywhere.

I hope that you are able to find spree for at
least o part of this communication, and that the
stations referred to may be alle to do something
in the direction indicated; which, I am certain,
would still further add to their great popularity
particularly amongst those listeners to whom their
voices alone are able to penctrate. Why not fill
up one or the otlher of those frequent pauses for
“station announcements’” which so seldom have
any significance, with news items?

Anyhow, the best of luck to the American short-
wave stations, and particularly those referred to,
and many thanks for the great service they are
rendering to us here,

Ivar Tuvoex,
clo Arend Petrolewm Maatschappij, Aruba,
Dutel West Indies.

PREFERS USE OF COQIL FORMS
Editor, Rapio News:

My experience with short-wave radiophone recep-
tion started about the nronth of April, 1926, when
ihe only short-wave radiophone stations who could
he consistently received were KDKA and WGY.
To be perfectly frank, these two stations are the
only omnes which I have been able to receive
consistently since ‘that time. Ilowever, it seems
that other stations will be as easy to receivé this
winter as are those two.

The other evening I rcecived for the first time
the new 2-kw. short-wave siation, CJRX. Their
signals were not particularly strong, and their
wave js so near the 26-meter wave of KDKA
that KDKA spills over into CJRX’s program.
Howcver, at my first session with CJRX I was
able to hold them for about fifteen minutes around
5:30 p.m.

From time to time I have listened to WLW's
short-wave radiophone station and to others whose
call letters 1 could not identify becanse of loeal
noise or inaudibility. These may have been short-
wave radiophone stations, or harmonics of powerful
stations in the hroadeas: wave bands.

My first short-wave receiver employed low-loss
coils of the basket-weave type. I.ater these were
mounted on burnt-out-tube lases for convenience
in changing them in the receiver. These were
entirely successful but wouldn’t “stay put;” so I
started winding my short-wave coils directly on
the tube bases using smaller wire. These were
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Come
Out of the Maze
in Building
Power Units
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TRUVOLT DIViDER
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TRUVOLT DIVIDER

Reg. U. S. Pat, OfT.

A Universal Voltage Separator

With the New Electrad Truvolt Di-
vider, you can easily build a better
eliminator than you can buy, in much
less time than you could construct
the unit using many Separate un-
related resistances.

This device is a complete Truvolt
wire-wound resistance€, so arranged
with adjustable contacts that proper
grid and plate voltages are delivered
for operation of any receiver of pres-
ent or anticipated design.

By dividing the filtered voltage into
usable values, it eliminates all neces-
sity of mathematical calculations in
constructing a power pack. It does
away with a great deal of wiring and
the need of voltage regulator tubes.
It makes it possible to build a power
supply device which is universal in
its application.

The Truvolt Divider provides the
important link which has heretofore
been missing in power plant con-
struction. %t takes all guesswork
out of climinator building—makes it
possible for the non-technical fan to
build a high-grade power pack. Also
any power plant can be built around it.
Case made of genuine bakelite, it
will add a smart appearance to any

unit. Five potentiometer type con-
trol knobs show values on a scale
of high visibility. Can be mounted
on baseboard or sub-panel, or used
as the front panel on a

metal cabidnet, t;at the same :RICE
time providing binding posts 12
for all B and C voltages, ‘50

Llectrad specializes in a full line of
Controls for all Radio Purposes.
including Television.

Mail coupor for full information.

FREE m¥
me cid
ruvolt Dl;‘n‘a‘\
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Build it
Right

This New Catalog of

YAXLEY

parts and accessories
will help you. Yaxley products
are used in vital places 1n many of the most | |
prominent and successful sets on the mar-
ket today. Send for the new catalog.

YAXLEY MFG. CO. i
Dept. N—9% So. Clinton St., Chicago, IIl.
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Barawik, the first and oldest radio
Specialty house, offers you unusual
scrvice this year.” Bigger stocks,
quicker shipments, lower prices.

Deal with an old established, reliable

house. Get honest goods, honest service,
henest prices. Barawik setvice makes you
more money. Send now for big new Catalog show-
ing lowest wholesale prices.

BARAWIK CO. oS se.,

— Mait This Coupon New for Free Redio Guide

Address.
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STINVHIZTN OXT¥V

AFPRO MECHANIC f=THE BOOK OF THE AGE

The greatest book on modern aviation ever published. The many
ramifications of the aerconautical field that it covers can be better
appreciated by a glance at a synopsis of its contents.

CONTENTS IN BRIEF:

Theory and Fundamental Principles of Flight.
Stability—How an Aeroplane Flies.

Complete Design, Construction and Assembly.
Scale Drawings—Names of Parts.

Flying Instructions—How to Become a Flyer.
Motors—Latest Inventions—Instruments, Use and Functiod.
Radio Installations.

Gliders.

Airports and Lighting.

Glossary of Aeronantical Terms.

The Aeroplane Mechanic.

Model Making.

AEero MECHANICS, written by Augustus Post, is the most complete
treatise of its kind ever published. It deals with every phase of
aeronautical construction and operation, and its entire contents
is passed upon by Mr. Post, who is one of the best known pioneers

MR. AUGUSTUS POST
Editor of AErO MECHANICS

Mr. Augustus Post, editor of Arro Mge-

O P e O eld Obtain ot 1S v o o o

n r
twenty years, his experience and adventures great new field. tain your copy i ExeerimeNTeR Pusrisaing Co., INC
have made aviation history and placed.him in of AERO MECHANICS today. Over 50 ml T L
a position to pass on to the readers of Aero 112 pages Ful]y illustrated l 30 Tifth Ave.,, New York City, N. Y.
Mecmpulcs e arertis b e ) O 212" s " J Gentiemen:
Aviation.  Says the North American Re- © Enclosed find 50¢, for which please send
view of Mr. Post: “No man in America l me a copy of your remarkable new bock,
has been more continuously at the ceutre of C AERO MEeCHANICS.
aeronautic activities in this country, and in THE COPY n
touch with more history-making airmen
here and abroad, than has Augustus Post At All Newsstands, or Write Direct 1 r
!vhol_ befldeds h}a\'mg the "]lxlistory of theedair” I Name
in his hea has. personally participated in H 1<k
some of 1hé most thrilling adventures of Expe”menter PUthhlng CO., In(‘.. A 2SS T s e L
aviation.” 230 Fiith Avenue, New York City i

(S r—= = . ST Gy
1 s £
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COAST TO COAST

With Tremendous Volume
Is the Report of Every Builder of

THE LINCOLN 8-80
ONE SPOT SUPER :

6o (e e[
€ 369

75 STATIONS LOGGED
THRU CHICAGO LOCAL

report set builders in Chicago, the wvorst
city in the United States for DX reception.

Here’s the reason—note these exclusive
features:

ONE SPOT —10 KC SELECTIVITY
WITH FULL POVWER;

FOUR SCREEN GRID TUBES WITH
NEW INTERMEDIATE MANUALLY
TUNED, GIVING TREMENDOUS AM-
PLIFICATION;

REGENERATION ABSOLUTELY ELIM-
INATED;

NO SQUEAL POSSIBLE;

MARVELOUS TONE;

CLOUGH SYSTEM OF AUDIO.

If you want performance vou never knew
was possible, write us at once for full in-
formation.

Lincoln Radio Corporation

Corner Wood and Ogden
CHICAGO, ILL.

— Established 1923 —

Send 25¢ for booklet giving constructional data and
complcte story of development of the Lincoln 8-80.
i

- - .

| Barawil offers set builders bigger
bargains — bigger opportunities to make
. money this season. New sets, new kit
! ideas, all the leading parts, dynamic
speu‘:ers, supplies, ete. Lowest rock-
bottom prices. Bigger stocks, quicker
o sorvice. Send for Big Bargsin Book todoy—free.

= in: .

BARAWIK CO., cuciSii2¥in
Mailﬁs Couponn Now! For Free Copy
Name

|

s LITTELFUSES HAVE lTl

|
THAT EXTREME QUICKNESSI
of action necessary to protect radie and rectifier tubes,
filfer circuits, galvanomeiers, milllammeters, ete. (17 x 47
(.llll:;‘)r.‘ oAlrmmveclll byulealdln’: rﬁdlu bl:lboratolrlcs. Mounlt as

'n_or hang direetly in the lin |
GRYP CONNECTORS, | ¢ 1ino by pushing on a palc of

Prices, postpaid (C.0.D. o sk :
Litteltuses 1752, 1,10, T % 15 1 g o

, 3 amp. ... -
Mounting Blocks - .20 2.00 .
GRYP-Conncctors—In  pairs .15 1.50  10.00
Littolfuso Laboratories, Dept. 4, [772 Wilson Av., Chicage

SET BUILDERS

write for
Discount Card
Enabling you to purchase the new and
Improved Knapp“A”PowerKitatbig
discount—Write for full particulars.
DAVID W. KNAPP, Pres.

Knapp Electric, Inc.
Division of P. R, Mallery & Co. Inc.

Room 417, 350 Madison Ave., N. Y.C.

Please say you saw it in

successful but not to be compared with the low-loss
coils of basket-weave type. The coils I use at the
present time for the 30-meter band are wouud of
No. 16 D.C.C. wire on low-loss forms with a
diameter of 134 inches, The turns are slightly
scparated (the width of ordinary string which holds
the turns in place) and the whole is given a coating
of Dupont’s household cement to hold the turns
rigidly and to exclude moisture.

I note that many new short-wave radiophone
fans experience difficulty with body capacity. I
did, too, until I learned to keep the rotor plates
of my tuning condensers at ground potential or
as near ground potential as possible. Also I have
read in most of the radio magazines published
(and I get most of them) that short-wave receivers
would mot work well on a “B” unit. I not only
use a “B” unit but have done so for at least
a year and a half and further I use a semi-power
tube in the last stage of a two- (or three-) stage
audio amplifier, lighting the tube filaments with
alternating current. This of course is the usual
practice now with receivers for the broadcast band
but I doubt very much whether many experimenters
are doing this with short-wave receivers using head
sets. The hum resulting from use of alternating
current on the filament of this last audio stage is
practically inaudible; but an adjustable resistor
is necessary for both the center tap of the filament
lighting transformer and the grid-bias resistance.
Furthermore a 226-type tube works better than a
112 here, as far as hum is concerned, and gives
nearly as much volume. A VT-1 works as well
as the 226 and better than the 112, Anyone who
wants to use VT-1's as power tubes or for any
other purpose, should remember that the filament
voltage should not exceed four, and should be less
if long tube life is desired.

I read of short-wave fans hearing the foreign
stations but so far I have not heard them. Ilere’s
hoping!

Crixton A. ANDERSON,
215 Red Rock Bldg., Atlante, Georgia.

THE S.W. SUPER

Editor, Rapto NEws:

I have built several receiving sets, all from data
in Rapto NEws, from a one-tuber up to a nine-
tube superhet and have so far had very good results
with them all. My latest is the short-wave super
described in the October issue. (I Want to Know,
page 351); I used three intermediate stages instead
of two and left out the external oscillator; for I
have found that by advancing the potentiometer
to allow the intermediates to oscillate, the C.W.
sigs come in very well, with a slight decrease in
volume, of course. My advice to all short-wave
fans who want a real loud-speaker set on foreign
stations is to spend a few bucks on a good 30-ke.
intermediate kit and build this super.

My location is a poor one for reception, because
the local powerhouse is almost in my back yard;
yct I bring in 5SW with very good volume on
the spcaker almost every night when conditions
are fair. With the ordinary three-tube regencrative
I can lbarely hear it with the phones.

The set is very easy to tune; all dene, practically,
with the antenna tuning dial once the set is oscil-
lating.

I think Rapto NEws is a wonderful magazine for
both the layman and service man; as well as for
the amateur set builders who play with radio for
the pure joy and satistaction of making your own
and having it work. I will say we cannot get
along without it. The short-wave section is excel-
lent and I hope it will grow.

TioMmas MERCIER,
85 Swummner St., Fitchburg, Mass.

AN ELABORATE SHORT-WAVE ANTENNA
Editor, Rapto NEws:

The tfollowing data may be of interest to lLuilders
of the “Junk-Box” receiver. I have made several
changes in construction which seem to make a great
mmprovement. In place of the filament-ballast re-
sistors, I use one 30-chm rheostat for the two
(three) tubes. I cut out the switch, and inserted
the rheostat in the “A—." This seems to give
me a much better control of regeneration.

I have added an extra stage of audio, and get
58W, PCJJ, PCLL, KDKA, W2XAF, and W2XE
on the loud speaker mearly every night.

My aerial (which has been in use over five
years) cousists of 29 feet of what was once stranded
bare copper wire, with a 23-foot bell-wire lead-in;
30 feet high at one end, 25 at the other. The
far end is grounded to a three-foot pipe set in
the ground, by 25 feet of No. 24 D.C.C. wire.

For a ground I wuse several water pipes, five
or six two-foot pipes driven deep into the soil,
and a vertical counterpoise consisting of about
30 feet of No. 16 D.C.C. wire;

I wound a smaller coil on a 199 base, and suc-
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How Many Lives has a

TELEVISION
TUBE?

- ; .

o

e e s S i i B DA a 2] s

List Price

$7.50

g" Raytheon
2, Kinofamp £

-
The name Raytheon on any
type of tube assures a service-
life so long that it is oftem
equivalent to the lives of two
or three ordinary tubes.

The prineiples of sturdiness
and strength developed in the
production of Raytheon sound-
reception tubes have been ap-
plicd to the manufacture of
Raytheon tclevision tubes.
The Raytheon Kino-Lamp is
the long-life television receiv-
ing tube—adapted to all sys-
tems, and made in numerous
types.

g" Raytheon
2 JotoCell

The lang-life television sending tuhe,
in cither hard-vacuum or gas-filled
types, and in two sizcs of each.

Information and Prices
upon epplication

Correspondence is invited from all
intecrested in television

RAYTHEON MFG- CO-
CAMBRIDGE - MASS-
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-
>
=
o
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With the same creative enthusiasm
that produced the first radio vacuum
tube (1906) Dr. DeForest has now
developed the perfected Audion.

When you replace your tubes with

DeForest Audions you will exper-
lence a new enjoyment in clarified
receptinm.

Send today for your free copy of
the interesting booklet by the
“Father of Radio.”

DeForest Radio Co.

JERSEY CITY ~ N.J.

\L"_'-"'\

Improved socket
antenna plug—cor-
rectly built. New
typebrass-plate and
mica blocking con-
denser. 10-ft. con-
necting cord.” Neat
Compact. Safe.
Works anywhere.
And only $1.501

For DX Results

You must have maximum signal
pick-up. Don’t depend on skimpy
antenna. Don’'t be discouraged by
“*dead spots.”” Just use a Clarostat
Antenna Plug, alone, or as a **boos-
ter.” You’ll be surprised!

Also, use proper grid leak value—
from2 megohmsor lessfor *‘locals,
to 10 megohms for DX. The GRID
LEAK CLAROSTAT provides pre-
cise values at all times.

Angd be sure you have correct “*B”
and *‘C” voltages. Several types of
Clarostat will attend to that.

(] for literature describing com-
erte pletel iirne of Ciarosta%s and

how to improve your radio results. Or
ask your dealer about Clarostat radio helps.

CLAROSTAT MFG. CO., INC.

Specialists in Variable Resistors

"":!I‘ 281 North Sixth St.

Brooklyn, N.Y.

CLARQSTAT —/

Reg. U. 8. Pat. Of1.
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ceeded in getting PCLL, and a station I am pretty
sure was ANH, Malabar, Java, as well as numer-
ous commercial code stations.

Some of the ham received on this set is; ea, eb,
ec, ed, ee, ef, eg, ei, ek, em, en, ep, oh, fm,

fq, -aj, na, all nc districts, nj, nm, nn, np,
ng, nr, all nu districts, nz; also KHAH, the
monoplane “Greater Rockford.”

I would like to hear from fellows of 15 to 18
in this country or foreign, wha are interested in
bam radio, short waves, or *“Junk-Box” con-
struction,

Tuomas L. SwerLin, Jr.,, WICPH,
23 Norwich Ave., Providence, R. I.

BATTLESHIP STYLE

Editor, Rap1o News:

For the past two months I have been using the
Rapio News short-wave receiver (blueprint No.
52) with splendid results, using only the detector
and ‘two stages of audio (General Radio 1:5 and
1:3) Using a steel panel one quarter-inch in thick-
ness, no body capacity is noticeable. Foreign sta-
tions received regularly are 55W, CJRX, 2ME
and PC]]J.

R. H. Appison,
28 Arwmiandine St., Dorchester Ceuter,
Boston 24, Mass.

(Our correspondent goes in for substantial con-
struction; as a matier of fact, a very thin sheet of
metal forms a practically perfect shield against
capacity,
field.~—EDITOR.)

AN ELABORATE COMBINATION

Some time ago I was flooded with requests from
other readers for particulars of my short-wave set.
Unfortunately, circumstances did not allow me the
time to answer, and in the meantime I have
developed a set that will be of great interest to
the advanced amatbur and, more especially, the
owner of a superheterodyne. With this I listen
regularly to Chelmsford and the Dutch, French
and German short-wave broadcast stations.

The long-wave side is exceedingly efficient, and
one¢ wonders why some sets cannot bring in stations
clearly on the lower end of the broadcast band;
as when tuning with this set we get a great
number of stations below WPG, and distance well
around 11 p. m. Pacific Coast rcception is quite
frequent.

The combination comprises (a) a short-wave
single-circuit regenerative unit with plug-in coils;
(b) a onedial R.F. amplifier and detector unit;
(¢) an oscillator wunit; (d) two I.I°. stages with
filter; (e) an A.F. amplifier, one stage transformer-
coupled, two stages resistance-coupled, and an out-
put stage of two 210 tubes in push-pull with 300
volts on the plates.

Now, there are two controls for the long-wave
set, one for the short-wave set, and a D.P.D.T.
Yaxley jack switch. The oscillator condenser for
short-wave work bhecomes the oscillator condenser
for thc long-wave super by throwing the switch.
There is one combination rheostat and potentio-
meter, and one master battery control. I used a
former Freed:Eiseman panel.

This set, with its interchangeable coils, will tune
from 17 to 24,000 meters; it is a real DX
getter, is very selective and gives assembly-hall
volume. What I consider very important is that
the 23-control set, with it§ battery troubles, has
been reduced to not more than three controlg at
one time and operated from the house-current supply.
When changing from one waveband to another,
the filaments of the side which is not in use are
automatically cut out.

On account of the grcat distance from broad-
cast stations here in the Far North (120 miles north
of Quebec) shielding was not necessary; but it
was provided to see what the difference would be.
A slight gain in selectivity was observed, and when
it was operated with the battery in a shielded
container and cabled underground antenna, static
was reduced to practically nil

For my intermediate and R.T., I used ‘“‘peanut”
tubes to save spacc. The R.F. coils are placed
under the three-gang variable condenser and the
peanut tubes between the different sections; so that
the two sets, one with nine tubes available for
short waves, the other with twelve for long waves,
are contained in a cabinet 7x9x30, and are so
simple to control that a child can operate them.

The short-wave super has been designed for
broadcast reception omly, and is a combination of
the sets described in Rapio NeEws for July, 1927,
and October, 1927 and the short-wave superhetero-
dyne described in the February, 1927 issue of the
same magazine, where all data as to coils, etc,,
can be found. I have eliminated the regenerative
detector for code reception. For the broadeast
band (200-600 meters) I have found that a very
selective single-control receiver loses its sclectivity
on account of the difficulty of tuning the first

i
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Write
for

this
Discount
Card
NOW!

It will enable you to purchase the
New and Improved
KNAPP ‘A’ POWER KIT

at a liberal discount

The new Knapp “A’ is the finest and most com-
plete kit ever offered. It is the only “A” Power
adaptable to Short Wave — Super Heterodyne
and Television reception.

Take advantage of the wonderful offer today—
write
David W. Knapp, Pres.

Knapp Electrie, Inc.
Division of P, R. Mallory & Co., Inc.

Room 417, 350 Madison Rve.,

Complete Parts for

New TYRMAN
IMPERIAL “80”

Complete A-C Socket Power Operation.
Uses A-C Shielded Grid and A-C
Heater Type tubes. Fully described
in our free catalog.

1929 Catalog—FREE

Includes description and complete parts
for H. F. L. Isotone, Madison-Moore
- & New Thordarsen  Power
Amplifier, World’s finest Dynamic
Speaker.

Discounts for Sct Builders

CHI-RAD
CHICAGO RADIO
APPARATUS CO.

415 S. Dearborn St., Dept. RN
CHICAGO

—==2 NEWS 1> Set Builders

Barawik offers set builders bigger
bargains — bigger opportunities to make
money this Beason. New seta, new kit
ideas, all the leading parts, dynamic
speakera, supplies, ete. Lowest rock-
bottom prices. Bigger stocks, quicker
gervice. Send for Big Bargaln Book today—frec.

- == Hoo :
BARAW'K CO.. cmcf;g,.lu?gn.

Mail This Coupon Now! For Free Copy

Name

-

Jhis Book
Brings Dealers

Matchless bargains in radios and accessorles. Full line of Steeper
B: Drake,Carter, Utah, TowerSpeakers, Temple. Majestic,
,G.E. ar, Burgess, Jewell, Belden, Cunningham tubes,
nationally advertised parts, storage batterles. ehargers. ete. Blg
opportunlty for live ones who can sell radio. Double sales quick.
Use your letterhead. Exelusive territories open. Act—NOW!
NEW ENGLANDs MILLS COMPANY
Distrtbutors of Nattonally Adrerttsed Radio Lines
Dept. R200 851-55 Washington Bivd. Chicago, I,

DEALERS and
SETBUILDERS

Complere srock of natianally hnown ‘pacds
and accerories. end fu steared

catalog and Jiscount aheet.
Radio Exclisively Since 1921

CLARK & TILSON, Inc.

122 CHAMBERS'STREFT
The Nutfonally Known Howse

NEW YORK
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tuned circuits; its amplification peaks between 40!
and 600 meters. This permits the three following

stage. So I added one tube ahead of the thre; | «“You Can Forget the Condensers—If They Are DUBILIERS”.

stages to tune very sharply, and adds also somewhat Type PL 1120 especially designed for

to amplification at tie higher wavelengths. T find l.l.’le Thordarson types R-180 and R-280

the 100,000-olim resistor indispensable in this cir- Power cﬁmP“c‘t& used with 171 type

cuit; because, even without an aerial, powerful ' :)‘:l:(l’:ciﬂkot:elifgg gg‘t’;l‘i‘.l::"nl‘e?.hﬁcr

stations like WGY, KDKA, WJZ and others comc Price $15.50 e

in with such tremendous force as to be too loud

even for a big hall. ‘The Peridyne principle of " . °

stabilizing lLas been added, as well. ‘I'he set per- Th/e' e 18 07' (/]

mits the reception of code on the short-wave set -

by using the potentiometer on the intermediate STJbSt’&t'utc

stages and permitting the set to oscillate. 3 Q - )
The condenser C, which serves as the short-wave FOT ual@ty .

condenser or oscillator condenser, depending upon ] .
how the switch is turned, is .0005-mi., and might O amount oflurid elaims
be as high as .001.mf., improbable as this might Y .
scem, provided its minimum is low enough. I use .b? nlmblle'Penn(:d ad
a Remler for the purpose and can go as low as vertising writers will take
13 meters. By putting a .0005-mf. fixed condenser . N

in series with the “short-wave” set’s secoudary, the Place of quallty in the
that set can be made to oscillate up to 24,000 meters final analysis——the opera-
using a 1200-turn duo-lateral coil. Although the 4 . ] 1Iv
circuit scems terribly complicated, if properly 101 111 your power supply.
placed it is simplicity itself and can be énclosed

in a cabinet 24x12x8 without undue crowding. Ever since the advent of BB .

Of course, in this out-of-the-way part of the world, H = L B -

where radio is our only amusement, distance-getters Radlo’ Duhlher has been . .

are welcomed and I have so far C]\l;lngcd three the manufacturers® stand- DublllCl‘ ngllt Socket Aerial

standard sets for friends of mine. With this sct 'y . s B "

we have music, speech or lectures during all hours ard—and the s.et 1.)u1ldcrs — %4 Moulded Bakelite Product”

of the day and cover both contiflixents 5 well. I stand-by. Built in every Bringinprogramswithaminimum

am enclosing a letter of verification from the .y . : ‘ X

British Broadcasting Compauy, London, on 3SWV. Dubilier Condenscr 18 a of interference. Sllllply attach to
Coil data cau be found by those desirous of factor of safety which is the set and plug into the nearest

building this set in any good radio hook-up. How- our f d f i ] =

ever, to help those who have uo time to look it 3 safeguar or Yyears light soclet. Uses no current. Sold

up, here goes. of service without failure. by all good dealers. Price $1.50.

Coils V, 50 turns Advance resistance wire on a
half-inch spool. Coils M (‘binoculars” 1724 inches
in diameter each section) have 50 turns on each
of good No. 22 enameled wirc—wound in the
same direction. The primaries have each 40 turns
of No. 38 S.5.C. wire inside thc bincculars close
to the filament terminals. These coils with their
400-turn chokes aund .00053-mf. condensers are eun-
closed in a copper box; the tubes are mounted on
top of this box and the triple condenser at the
side. No ieads are longer than half an inch, On
the other side of this condenser are the I.i. section
and three tubes: the Yaxley switeh and the oscilla-
or condenser are at the right of these, and finally
the A.F. amplifier is at the end of the baseboard.
The three dials are thus in a row on the panel,
which carries also the two resistor controls. and
the jack switch above the oscillator condenser.
This is all except for the filament switch at the
right.

I have also found a pronounced improvement in
short-wave reception which may he of interest to
readers in the use of a 171A as the detector;

Write to Dept. 11 for

freecatalog - g &
. Dubilier
%u/ces CONDENSER
reguspetot,. CORPORATION

10 East 43rd Street New York City

171A RFC

100 T.
BASKET
WEAVE
| 4 DIAM.
| " ]
F : 0-8000
3706 d .2 OHMS |
IN SPACE } i |
= i in
{ A A+ ‘Bli J
(= | DEALERS AND SETBUILPERS
Fig. 2 HE NEW 1929 Catalog is crammed
Mr. Van Koolbergen uses 114 wolts on th full of the FINEST, NEWEST, na-
plate—pins, of course, half the “A’ wvoltage, tionally-known A.C. sets, consoles, cabin-
as compared with the center of the filament, ets, dynamic speakers, kits, eliminators
not with the usual 45 wolts upward, which caused and accessories at L.OWEST PRICES.
the signals to be mushed. but by using a 1l5-volt Lal:geSt stock of Radio Parts. Prompt
“C" battery on the plate, with a 0-8000 ohm delivery. Worite for our FREE catalog.
resistor in series (Fig. 2).  With this, instead of WESTE
acrial and ground, I usc a Dbasket-weave coil 4 128 WEST LAKERS'IIS §£P£9.1MF(S’-[;CE(9). ILL

inches in diamcter and having 100 turns. With L)

this threc inches from the grid coil, and the circuit : ] > o

led into the intermediate and R.F. amplifier and e nend.ynadlon

a dynamic speaker, yesterday we had a hand con- 3

cert all day, to the surptisc of the villagers—at

least, to the owners of $500 sets. S
J. 1. Vay KooLzERGEN 1

Port Alfred, Quebee, Canads. | Be an Expert RADIO OPERATOR
———— | Fascinsting work. Wonderful opportunities. = OPE
LABOR BRINGS THE DX Good pay. Teleplex Code Sender teaches You _7§

Editor. Ranto News: athomein half the usual time. Reproduces actual 2
\ .N Ow ln ¥

) sending of expert operators. Sends you messages
The letter in the November issue from J. W. [
ok ELECTRICITY

] radiogtams, etc-—regular code .1Ummc
Manning of TFlorida interested me quite a little ey
. ! . Navy and leading sehools_end
At the time T read his letter T decided he was a plex as quick, casnﬁ. !ho‘rough. (8%’5?;
90 days fits you for hig pay ELECTRICAL jol
$50 to $200 a week. All praetical work on real quirJ\?v:en‘;?

little more suc i i i : set Instruetlon tapes supnlied at no cxtra
thans T wos, cessful in dogging distance stations | o \¥rite for Booklet NR.

TELEPLEX COMPANY

When I constructed the Junk Box receiver in | 76 Cortlandt St., New York, N. Y Tor 60 page. FITR ‘HOOW, 10 emariabie. taliion ofer,

for 60-page FREE BOOX, and remarkable tultion r
MeSweeny Electrical Schaoi. Dept. 76-V‘v. CIo\E::Iand, ogl‘;i]c.i

Please say vou saw it in RADIO NEWS

www americanradiohictorv com
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FERRANTI

Audio Frequency

TRANSFORMERS
and

RADIO PRODUCTS ||

receive preference
by engineers who KNOW

. Real audio transformers with flat
curves, Special output transformers
for all speakers and tubes. High
grade ijron core chokes for “B”»
Eliminators. Three range portable
meters. 1,000 ohms per volt. 10/50/
250 scale. Three range portable
meters. 200 ohms per volt. 150/71%
volt and 15 Mill. scale with switch.
By-Pass condensers—2MF—400 volt
and 200 volt.

Circulars sent om request.

Send 15¢ in coin for copy of 1929
Ferranti Year Book.

FERRANTI. INC.
130 W.42d St., New York, N. Y.

FERRANTI,LTD. FERRANTI ELECTRIC
Hollingwood, LIMITED
England Toronto, Canada

Send For This Book—
It Offers More Prof-
its to Set Builders!

BARAWIK  THE O D RELIARLE

RADIO

e —

Radio Fans, from '‘way back when,"
the cxoeptional service that Barawi
when getting radio parts was like ulling
irat upon the scens, Bar-wln was always
r';-;iy to d((-lwu li:: ngw?r. developments in radio 3
ts customers i the days w.
Foot nad Toncrs ¥» when changes were

Today Barawik has grows to be & mighty insti. [§
day natia
Btion in the radio world, Hero you eﬂ"mzu ths
proved, reliable merchandise of the world’s lend-
ing radio manufasturers—overything from come
plate acis 10 the smslest individual parts oo
necessaty to the set builder, You can depend
upon the reliability of Barawik goods. You can
depend upon Barawik's ability to deijver the
kind of servics thot meang timo saved in waite
ing, You csn depend upon Barawik's ho:

sbility and willingneas to serve you—And,

but far from Jeaat, you know that Barawik's
:I:‘ducounﬂ-l rasure you obl the lowest pricen

y#—prices that mcan bugo savi i

everything you buy, & ToerteRD

‘The Déweat in radio sots,

patte, kite, supplicg—
tnder one roof—ready for you now,
Coupon now for big new C'-ulorlhee. Erd

BARAWIK CO.

11 € Canal Sta.,
CHICAGO,
U.S. A,

®
- co%
]
\\‘“‘a'\n g.0" e
Moea10% ame T a8 gt

More “A" Power

For Less Money!

With the Set Builders discount
| card you can purchasea
KNAPP ‘‘A'" POWER KIT
at a liberal discount.

Write me today for full detailstelling about
thisnewmoncy-saving plan for setbuilders.
DAVID W. KNAPP, Pres.

Knapp Electric, Inc.
Division of P. R. Mallory & Co., nc. '

[Room 417, 350 Madison Ave., N. Y. C.

FEWholesale Radio (’am]gg

fR Set Builders-Dealers! Save Money! -

Send for the most complete book of nationally known
Cabinets, Consoles, Speakers, Power Units.
Bete, ete. A.'ll at lowest wholesale prices. Quick gervice
onall your needs, Write now, 1t ig F¥

SETBUILDERS SUPPLY CO.
Dep. 13 8 Romberg Bldg. Madisan and Market Sts. CHICAGO, ILL

Parts, Kita,

August T had no luck at all. Could only get a few
stations on this side. I corresponded with a couple
of fans and compared notes and then set to work
again. Went over all connections (even the springs
i the tube sockets.) Distant stations were still
going right by my set. Then one night I got
55W and the next night I got PCIJ. Since then
I have logged them quite a lot. Plenty of volume.

From my experience would say that most
short-wave operators fail to receive distance be-
cause of one of the following reasons: (1) all con-
nections are not tight; (2) they do not use care
enough in tuning the set; (3) they listen in at
the wrong time.

In place of the condenser mentioned in the
July issue I use a small balancing condenser in
the aerial lead. I do not notice much body capa-
city, Care should be taken to see that the rotor
plates of both tuning condensers connect with the
filament. I find that the signal is just as strong
and the ground hum is decreased a lot if the
ground wire is disconnected.

One thing I do not uuderstand however is the
fact that I receive 585W on 12 using the seven-
#urn coil. All the coils tune much higher than
the article mentions.

ArTHUR I, Browx,
501 Conant Street, Danvers, Mass.

(Os short waves, a slight difference in the self-
capacity of the coils, which is governed by the spac-
ing, and of the leads will produce & considerable
difference in the range covered by the coils, The
condensers, also, may heve-a larger capacity than
specified. —EpITOR.)

HOW TO SUPPRESS CAR NOISES

Editor, Rapto NEws:

N. J. K. of Salinas, Kansas, who writes in the
November issue of Rapto News, is harboring a
resentment against the amateur which is entirely
without foundation. His theory of eliminating
interference by eliminating the amateur is a poor
one and does not show a co-operative spirit. The
amateurs are bothered by broadcast-station harmon-
ics, yet we cannot use malicious methods to remove
them. Whenever a Tord goes rattling by the house,
there is a louder rattle in the phones, due to the
sparking between the coil points. The railroad
crossing signal is another source of interference.
Any of these things can cause the operator’s hair
to whiten; but we canmot use strong-arm methods
against them.

The amateur bands are narrow, and after Janu.
ary 1 very marrow; aud there are several thousand
stations in each of them. If some of your inter-
ference is from short-wave mnavy stations, what do
you propose to do?

I would advise Mr. K. to visit some nearhy
amateur station, and read the license with regard
to silent hours, They are effective only when a
written notice has been received from the super-
visor of radio. Sunday silent hours are in the
morning and not. in the afternoon. When W. J.
K. suggests the “vacuum-sweeper” stunt, I get
the <impression that he is about eleven or twelve
years of age. Perhaps he would remove a rail from
the car track in order to insure peaceful slumbers.

In short, the amateur is blameless in this in-
stance; his transmitter is operating in the authorized
bands. Our critic’s receiver is what’s wrong. As
long as it receives his main wave, how can he
expect the ham to remedy the trouble? That was
a bad bedtime story; it didn’t put us to sleep.

Please accept my thanks for printing C, Sterling
Gleason’s stories; he can certainly write in an
amusing manner. I wish you would print ““The
Wonderful Battyométer,”” by this author (We do
not know it—has Mr. Gleason been holding out
on usf)

I am glad you are not disregarding the amateur
as many other magazines are. We are willing to

co-operate with the B.C.L.s but. if we do not
know that we are interfering until we get a
letter from the supervisor, how are we apt to |

improve our sets?
Roy A. Tenxins, W6CBY,
1449 Warren Awve., Long Beach, Calif.

AMATEUR SHORT-WAVE BANDS

The new radio amateur regulations, for the first
time, make provision for television and operation
of picture-transmission apparatus, which is to be
permitted in the bands between 60,000 and 56,000
kilocycles (5 to 5.35 meters) and 2,000 %o 1,715
kilocycles (130 to 175 meters,)

No change is made otherwise in the bands assigned
to amateurs, which are: 401,000 to 400,000 kilo-
cycles (0.7477 to 0.7496 meters); 64,000 to 56,000
kilocycles (4.69 to 5.35 -meters); 30,000 to 28,000
kilocycles (9.99 to 10.71 meters); 16,000 to 14,000
kilocycles (18.70 to 21.40 meters); 8,000 to 7,000
kilocycles (37.5 to 42.8 meters); 4,000 to 3,500
kilocycles (75 to 85.7 meters), and 2,000 to 1,500
kilocycles (150 to 200 meters). The bands for

|
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SAVE YOUR MONEY !
BE YOUR OWN SERVICE MAN

THE RADIO |
TROUBLE l
FINDER

Even the highest-
priced radio set
occasionally  de-
velops a fault and
that at a time
when you least
expect it—maybe
right in the mid-
dle of an interest-
ing program. But,
a handy copy of
'The Radio Trouble Finder is the sim-
ple means for tracing every defect and
remedying it in the easiest manner
possible. There is no mishap that could
befall a radio, but what is fully covered
in this valuable book.

The Radio Trouble Finder is edited
by men fully versed in the subject
covered—men with years of actual ex-
perience behind them—and who have
grown to prominence since the infancy
of radio.

Don’t wait till your set goes bad—get
your copy of this remarkable guide to
radio trouble now. Fill in the coupon
and we will send you by return mail a
copy of The Radio Trouble Finder,
a money-saving investment. You can
be your own service man.

The zsc Copy
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THE RADIO'
TROUBLE FINDER
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BUILD YOUR OWN
RADIO SET

150 RADIO
HOOK-UPS

This is the latest . e
issue -of this re- &

TTed

markable  book. O Z ARl DS.
Absolutely new Fesmedby g%ﬁ?‘?
DI 8

and up - to - date.
All the best cir-
cuits of the day.
Full instructions
on how to build.
Make your own
set from the dia-
grams shown in
150 Radio Hook=
Ups. Write today—pick the set
you want to build and make it. Then
you are sure to be satisfied with the
results you get.

150 Radio Hook-Ups was prepared by
the staff of Radio News. An accurate
guide to better set construction for the
radio ‘“‘fans.”’

The zsc Copy

MAIL THIS COUPON NOW

CONSRAD CO., INC.

230 FIFTH AVENUE NEW YORK, N. Y,

CONSRAD COMPANY, INC.

230 Fifth Avenue, New York, N. Y.

Gentlemen:
Kindly send me 2 copy of 150 RADIO AOOK-

% W08 D10V DET

e ol e oafe. b _aha oafen oahe —age e b el e e e e i i i e i ™ e = e —————

|
T

UPS...THE RADIO TROUBLE FINDER...
{check which or both). i

Enclosed find. ..... . .cents in full payment.
NAMDC. # et d & rombS 0 B avar s fovare 578 o o7 0 a4 o e o1 B
Address.s nssafme o moses Seiveveaarinas Fay T b
CIRY st | | i i ol (R State,........ P

Bl oAl Sl SBER. Jain. oSl oA IR Sl B _Sin.

Please say you saw it in RADIO NEWS
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amateur radio-telephone operation remain, as here-
tofore. from 64,000 to 56,000 kilocycles (4.69 to
5.35 meters), 3,550 to 3,500 kilocycles (84.50 to
85.7 meters), and 2,000 to 1,715 kiloeycles (150
to 175 meters).

An amateur station is defined by the commission
as a station operated by a person interested in
radio technique solely with a personal aim and
with ne peciniary interest. Amatcm licenses will
not be isstted to statious of other classes,

Amatcur stations are aunthorized for communi-
cation only with similarly licensed stations, on
wavelengths or frequencics within the bands set
and at all times unless interference is caused with
other radio services; in which event a silent period
niust be observed between the hours of 8 and 10:30
p-m. local time, and on Sunday during local church

services. Spark transmitters will not be authorized
for amateur nse,
Amatenr stations must use circuits loosely

coupled to the radiating system, or devices that
will produce equivalent effects to minimize key
impacts, harmonics and plate-supply modulations.
Conductive coupling, even though loose, will not
be permitted; but this restriction shall not apply
against the emplovment of transmission-line feeder
systems to Ilertzian antennas.

Amateur stations are not permitted to commuii-
cate with commercial or Governwment stations unless
authorized by the licensing authority, except in
an cmergency or for testing purposes. This re-
striction docs not apply to communication with
small pleasure craft, such as yachts and motor
boats holding limited commercial station licenses,
which may have difficulty in establishing communi-
cation with commereial or Government stations.

Amateur stations are not authorized to broad:
cast news, music, leetures, sérmouns, or any form
of entertainment, or to conduct any form of com-
nicreial correspondence.

No persott shall eperate an amateur station except
under and in accordance with an operator’s license
issued to him by the Secretary of Commerce.

JUNIOR CORRESPONDENCE SEEKERS

Editor, Rapto NEews:

I am a short-wave fan of sixteen years and
greatly enjoy “On the Short Waves.” I have a
special set made lere in Cuba to tune short as
well as long waves, aud a Grebe S.\WW. set too.
I would like to correspond with other short-wave
fans of any age or experience, as I kuow some-
thing about radio.

SiLvio 1IERNANDEZ
Calle 27, No. 89, “entre D » L, Vedado,
Habana, Cuba.

Editor, Rap10 NEWs:

I would like to correspond with experimenters in
radic and its associated sciences, cspecially tele-
vision.

. 7. R. Harrisoxn, Jr.,
216 Lorraine Ave., Upper Moutciair, N. J.

Editor, Rapio NEws:
1 would like to exchange letters with boys of
about 13.
Donarp Buzzern, Leaf River, Il

TELEVISION EXTRAORDINARY

Al—l.’ o NOT\J“ _|—7 S l _Rof\s\— LP\M:&
SEE THE LAMB . / ”l o DAy
e {{ 46\’%
~ | |

)

Operating hint from the New York Times of
August 26: “To reverse the mauner in which
the neon LAMB plate is scanned—"" Or, as the
poet has it:

“Mary has a little lamb;
\Whase fleece looks pink as neon;
It televises just that way,
\Vhichever side you see on.”
—Rudolf Sturm.

QUIT YOUR CROWDING, BACK THERE!
We are anticipating some devclopment along the
line of television that will bring it right to the
frout in public iuterest, since reading this in the
Philadelphia Inquirer of September 16: “Radio
Equipment: DBATH-TUB, enameled, awning of
canvas, store front size, good cond., cheap.” Yes
sir, when these bathing beauties come on the
screen, the other stations may as well stand by.

—Charles Meister, Jr:

Please say you

701

Tune In on the
Short Waves

Get distance—eseabe statie on the long wave broadeast hand.
See Call Book for short wave stations. SUBMARINER wave
band Ineludes all powerful stations tiiat Droadeast pro-
grams on short waves—thousands of SURMARINERS now In
use—short waves are tho new adventure—a new thrill awaits
you.

Short Waves Popular

The SURMARINER has taken the country by storm. Noth-
ing made llke 1t. Many users have been getting London,
England; many get Holland, ¢ven in summer. Short waves
are great distance carriers, with less statle.

Best of All

Your present radlo. recelver, whether battery operated or
all eleetrle, will bring in short wavo broadeasting when
used with

THE SUBMARINER

It 1s easy to connect a SUBMARINER. Slmply remove a
tube from reeelving set and place in SUBMARINER sockel;
then insert SUBMARINER blug in place of tube. Altach
That’s all. No ehanges In wiring oi_set necessary¥. No ad
loud speaker, it will do so with SUBMARINER.

the wave band covered equal to any short wave vecelving
pletely shielded metal eabluet.
other zetiylries, ineluding television slgnals.
Order a SUBMARINER now!

Never before

FOUR MODELS

20 to 65 meter range—for battery oberated radios, $15.00.
—for battery operated radios, $522.50.
interchangeable colls.

If your dealer does not earry, order direct from faetory.
prlce. Canada and Forelgn, 80c addltlenal.
accomDanles order to insure carr¥ing charges.

In ordering
UX199, 2014, UX2206, or UY295,

3405 Fond du Lac Ave.

\We guarantes that the SUBMARINER will operate within
Fine tuning dlal, ratio of 82 to 1.

For alt eleetrle radlos, $22.50.

Money order only.

See dealer or order direct today.

J-M-P MANUFACTURING CO., Inc.

regular aevial and Zround to elips on SUBMARINER.
ditional tubes or batteries requlred. If sel operates a

Com-
Get the short wave musical programs and
has so much in radle been oftered for so little monoy!

system known when attached to your recelver.

For ali electrle radlos, $17.50. 10 to 160 meter range
10 to 160 meter range models have three

Sent anywhere In the U. S. postpald upon receipt of
Also sent C.0.D. plus postage in U. S If $1.00
be sure to name set and tubes used, sueh as UV-199,

Milwaukee, Wis., U. S. A.

Write for The Resear

AEZROVOX WIRELESS CO
68 Washington Strect B

condensers that are

Built Better — to endure,
h Worker.
A free monthly pub

3

MAsON, FENWICK & LAWRENCE
PATENT LAWYERS
600 F. ST. N. W., WASHINGTON, D. C.

ESTABLISHHED OVER SIXTY YEARS—SEND SKETCHES
Eleetrlenl and_ Chemica! Inventions _Carefully
Handled Practlee before the U. S.
Courts and the Patent Office.

Trade-Marks Registered

Prompt and
Careful Serrice

zine, and make it eas
month large blueprints of

with full specifications.
each month.

and send it in.
charge, postpaid.
definite requests for bluepri

O encourage the construction of radio apparatus illustrated in this maga-

ier for our readers, Rapio News makcs up each
the diagrams which accompany the principal con-

structional articles; these sets include full'sized drilling templates, coil data,
ete., where required, and in each casc a list of the apparatus originally used,
Severa! thousand of

these have been distributed

If you desire a set of blueprints for any or all of the apparatus described
in this month's Free Blueprint articles, fill out the enclosed coupon as directed
The blueprints requested will be mailed to yon without
We cannot send Dblueprints with magazines, or accept in-

nts to be issued in the future. Delay will be caused

by failure to use this form, as this publishing office has many departments.

Blueprint Department, RADIO NEWS:
230 Fifth Avenue, New York, N. Y. (U. 8. A)

for January, 1929,

(B)

I am interested in constructing the following apparatus deseribed in RADIO NEWS

Please sendt me a free set of large blueprints for each of the items

checked.

[0 No. 71 The “Bloopless” One-Dial Two-Tube Set.
[0 No. 2 The “Lamp-Socket Five.”

O No. 70 An Adjustable “B” Power Unit.

0 No. 55 An “lixtension” Two-Tube Audio Amplifier.
0 No. 58 The “Junk-Box” Short-Wave Receiver.
Name ...

Street Number

Postoffice oo

State (Province, ete.)

(Please typewrite your name and address or print it with a pen—not a pencil—as

saw 1t in RADIO N

www americanradiohistorvy com

| many signatures cannot be read. This will avoid errovs in addressing the mail.)

EWS


www.americanradiohistory.com

Radio News for January, 1929

than 10 words accepted.

5 these columns.
i January ist.
(

Follow these advertisements every month.

Classified advertising rate twenty-six cents a word for each imsertion.
Cash should accompany all classified advertisements unless placed by an accredited advertising agency. No advertisements for less

Objectionable or misleading advertisements not accepted,

| OPPORTUNITY AD-LETS

{

Names and addresses must be included in the above rate,

Advertisements for the March 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.

Agents Wanted

Male Help Wanted

Reliable advisers from all over the country offer their most attractive specials in gg

Patent Attorneys (Cont.)

S| Pays $20.00. Start This Fastest Big Money Busi-
ness making World's newest selling speclalties. Have
others scllings them. Eyc-opening literature deseribing
Guaranteed Formulas, Latest Valuable Trade Processes
Free! Small Investment. Profit Immense. Start Any-
where. Mliller, Chemist, 706-R Jetton, Tampa, Florida.

Guaranteed Genuine Gold Leaf Letters anyone can put on
store windows, Large profits, enormous demand. Free
ramples. Metallic Letter Co., 422 N. Clark, Chicago.

Firémen, Brakemen, Baggagemen (white or colored),
Sleeping Car, ‘I'rain Porters (colored), $130-§250 monthly.
.}:,w_erlem:f unnecessary, 237 le\my Bureau,, East St.
ouis, Il

Miscellaneons

Farms to Cast Lead Soldiers, Indians, Marines, Trap-
pers, Animals, 151 kinds. Send 10¢ for jllustrated Cata-
logue. H. . Schiercke. 1034 72nd St.,, Breoklyn, N. Y.

Patents—Send drawing or model of Your invention for
examination and instructions. Advice and booklet free.
Highest rteferences. Best results, _Promptness assured.
Watson E. Coleman; Patent Lawyer, 724 9th Street, N.\V.,
Wiashington, D. C.

Patents—Free instructions. Former Patent Office Ex-
aminer.  Moderate terms. Booklet. Albert Jacobs, 740
Barrister Bldg., Washington, D. C.

Patents—Send for form *‘Evidence of Conception’ to be
signed and witnessed. IForm, fee schedule, Information free.
Lanecaster and Allwine, Registered Patent Attorneys in
})Initccd States and Canada, 269 Ouray Bide., Washington,

Patents

Lnventions Commercialized, Patented or unpatented.
Write Adam Fisher M{g. Co.. 278 Enright, St. Louis, Mo.

Printing, Engraving and Multigraphing
$1.10,

200 Letterheads and 100 Envelopes,
Oberman Company, Box 1042, Chicago.

postpaid.

Radio

Agents—$50. Weeklé Selling Shirts,_ - Xo capsiml 1nr
experience needed ommissions In advance.  Samples Inventions Commercialized. “Patented or Unpatented.
Free. Madison Products, 560 Broadway, New York. Write Adam Fisher Mfg. Co.. 278 Enright, St. Louls. Mo.
Copyrighted game awaits manufacturer. - Two t d
Books cash. Darrel Feasel. Amsden, Ohio.
Books, Maugazines, Art Publications in French, Spanish Betl;ng;‘.mt\e.edJsomer e e e *
English. Photo novelties, samples, lists, etc., 20 cenis
stamps. Villaverde Co., Dept. 211, Box 1329, Havana,
Sty Motorcycles
Used Motorcyeles. Low Terms. Alse Parts. Accessories.
; el Catalog Free. Western Motoreyele Co., 946 East 15th St.,
usiness pportunities 2
Kansas City, Mo.
Freo Book. Slsnrt little ¥ail Order busimess. Hadwil,
treet, N.
iy CangiindtFieeet, X Old Money Wanted
Amateur Cartaonists: Sell Your Cartoons New Plan.
Smith's Serviee EX1194, \Wenatchee, Wash. $2 to 8500 each paid for hundreds of Oid or Odd Coins.
Keen'nll old money, lt_mny' be very valuable. SendJ0c
Inventions Commercialized. Patented or Unpatented. for New Iliustrated Coin Value Book 4%6. Guaranteed

Write Adam Fisher Mfg. Co., 278 Enright, St. Louls, Mo.

Chemistry

Learn Chemistry at Home. Dr. T. 0'Conor Sloane,
noted educator and selentifie nuthnrity. will teach you. Our
home study correspondence course fits you to take a position
as chemist. See our full-page ad on_page 672 of this
issue. Chemical Institute of New York, 16 E. 30th
Btreet, New York Clty.

Correspondence Courses

Used correspondence school courses sold on repurchase

basis. Also rented and eschanged. Money-back guarantee.
Catalog free. (Courses bought). Lee Mountaln, Pisgah,
Alabama.

Detectives

Detectives Meeded Everywhere. Travel. Experience ub-
necessary. Partleulars Free.  Write, American Detective
System, 2190 Broadway, N. Y.

Esperanto

sample lesson of the Interna-
tional languagze, Esperanto. It immediately enables you
to correspond with 211 natlons of the world. Benson
School of Esperanto, 518 Broad Street, Newark, N. J.

Send for free fillustrated

For Inventors

Inventions Gommercialized. Patented or Unpatented.
Write Adam Fisher Mfg. Co., 278 Enright, St. Louls, Ao.

If you have a good invention, write Hartles, Box 928,
Bangor, Maine.

Sale

Alfalfa Seeds, hardy common varities $8.40, £10.20,
$12.60 bushel; Grimm variety Alfalfa seed £18. Searified
sweet clover $3.90, £5.20; Alsike or red clover $15.
Bags Free. Send for samples and ¢atalogue. Kansas
Seed .Co., Salina, Kan.

Help Wanted—Instructions

wanted Immediately, names of hatd-working men_ and
women, 18 to 535, who want t0 make more money. Write,
Instructlon Dureau, 231, St. Louis, 3Mo.

Instruction

Learn Chemistry at Home. Dr. T. O'Coner S8leane,
noted educater ‘and scientific authority, will teaeh You.
Our home study correspondenceé course fits you to take a
position as chemist. Hee our full-page ad on pago 672
of this Issue. Chemical Institute or New York, 16 E. 30th
Street, New York Clty.

prices. Get posted. We pay Cash. Clarke Coin Com-

pany, 14 Street, LeRoy, N. ¥

e { e s { s e { e { e .

1 Read!

' I Opportunity Ad-Lets

Who knows but that
the opportunity of your
lifetime may be hid-
den in one of them.
Read them each month
—they can easily be
turned to earming dol-
lars and cents for you.

Patent Attorneys

Patents procured at reasonable rates with time to Day.
Sales negotiated. _Staff of registered attorneys and en-
gineers, A complete service for inventors. Write for
particulars. Inventors Service Bureau, Unien Trust Bldg.,
Washingten, D. C

Patents—Time counts in appising for patents. Don't
risk delay In protecting your ideas. Send sketeh of model
“How to Obtzain

for" Instructions or write for free book,
a Patent” and “Record of Invention’” form. No charge for
information on_ how to proceed. Communications strictly
confidentizl. Prompt, careful, effictent service. Clarence

. O'Brien, Reglstered Patent Attorney, 309 Secrurity
-Bank Bullding (directly aeross street from Patent Office),
Washington, D. C.

Sea Lacey's ad, pace

Patent Sensé—Valuable book free.
F. Washington, D.

$78. Lacey & Lacey, 631 8t.,

Established 1869.

WWW americanradiohistorv com

Edison Storage B. Batteries 100 volts Kits $6.50 A-
Eliminators Cest $£35.00, §9.00 B-Eliminators 150 volts
$12.50 Battery chargers $3.50 cost $13.50 Cone Speakers.
Units £1.00, Motors 3 Horsepower £7.00. 904 North
Fifth, Philadelphia.

One Perlgyna and one Tltradyne cheap. F. L. Hanson,

Ilion, XN,

Radio Troubles are frequently caused by tarnish on
plugs or tube prongs. Jasper Polishing Powder js_ideal
for cleaning contacts. 4 oz, can 35e., Postpaid. Jasper
100 Co., Jasper, Minn.

Dri “'A'" Elimipater. £16.00; ADBC, $20.00; B-Elimi-
Ori "“A’ Eliminator. $16.00; ABC, $£20.00; B-Eliminator,
4 taps, 180 volts, $10.00, 50 milliamperes, west priges
in Amerlea. Ahnvn are set bullders’ discounts. Catalog 58.
Electro-Chemical Company of Ameriea, Indianadolis, Ind.

Bargains, used radlos. Guaranteed Derfeet working
order. Blue Ribbon 3 tube, 2 dial, Console $19.95.
Freshman $14.93. Atwater Kent $19.50. Tubeés included.
Many famous makes. Send money. order with order,
Bargain list on request, Surplus Radio Co., Dept. 2,
549 8. Wwells, Chicago.

National Radio Serviee
Radio Doctors, Inc.,

Wanted: Men to work with
organization. Neo selling scheme.
Dept. N. Essex St., Salem, Mass.

Representatives Wanted

Representatives Wanted for B power hased on a new

principle. Patented and rpuaranteed. 1deal for all sensi-
tive receivers ineluding screen-grid and shori-wave sets,
Cole Manufacturing <Co., 27 Homestead Ave.,, New
Haven, Ct.

Song Writers

Song Peoems Wanted: Write at conce. Valuable inpstrue-
tion book £iven free! Bell Music Co. D-11, St. Louis, Mo.

Telegraphy

Telegraphy—DBoth Magrse and Wireless taught thoroughly.
Big salaries. Wonderful opportunities.  Expenses low,
chance to earn part. School established fifty years. Cata-
log free. Dodge's Institute, Cour St., Valparaiso, Ind

Barawik offers set builders bigger
8\ bargains — bigger opportunities to malke
W money this season. New sets, new kit
% ideas, all the leading parts, dynamic
Y} speakers, supplies, etc. Lowest rock-
bottom prices. Bigger stocks. quicker
gervice. Send for Big Barzain Book todey—free. 5

21C Sta.
BARAWIK CO., caosmaiea,
Mail This Coupon Nowl For Free Copy
Name
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Radio News Laboratories
(Continnwed from page 659)

tuning control is a drum approximately 5 inches
in diameter; the volumc-control kuob is found at
the left and the power switeh is located on the
right side. The three R.F. tubes and detector
are provided with special shield cans to prevent
electrostatic coupling. Provision is made on the
chassis 4or supplyving direct current at 100 volts
to a dynamic speaker. The classis is enclosed
within a brown crystalline sheet steel case, the top
of which is removable. Connection to the antenna,
ground, and doud speaker is made by pin tip jacks.
An extension of ten feet i1s provided for connection
to the light circuit. The housing is 2114 inches
long, 9% inches bigh and 13 inches deep. Ample
selectivity and sensitivity was demonstrated with
excellent reproduction over the audio frequency
scale.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2483.

MICROPHONE

The microphone submitted by Ferdinand Schuch-
hardt, Berlin S.0. 16, Germany, is of the six:
button carbou-diaphragm type; the diameter of the
diaphragm is 1}4 inches. ith the application of
50 milliamperes through the various huttons, they
did not pack; while the sensitivity is such that
external noises were not prominent. The measured

resistance of the submitted sample is 117 ohms;
when it is used with the companion modulation
transformer, a variable resistance of 100 ohms
should be emplov d to insure the proper sensitive-
ness of operation. The six buttons are mouuted,
and protected from injury by enclosure, in a
molded composition housing, having an aperture
of 1Y inches in its center. The housing is 5§}z
inches in external diameter and #-inch thick. A
foot, 1% inches in height and 3%4 inches in dia-
meter, is fastened to the lousing; a double con-
nection cord. six feet in length, is fastened to a
terminal block. inside the foot. When used in
connection with the microphone very good repro-
duction of speech and music was obtained from the
audio-frequency amplifier of a radio receiver,
AWARDED TIHE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2484,

MODULATION TRANSFORMER

The modulation transfermer snbmitted by the
same manufacturer has been designed for use in
conncction with the microphone described above.

It has a winding ratio of 1 : 50, and is of the
unshielded, shell-core type. The D.C. resistance
of the primary was found to be 44 ohms, and the
resistance of the secondary 12,500 ohms. It is
mounted to a base board with the wood screws
provided. When it was used as recommended,
the andio-frequency veltage amplification was found
to be practically the same at all frequencies.
AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE O MERIT NO. 2485.

AMID THE BURNING LOGS
Warm Southern welcome was given to the Radie
Commission’s new list, as the Jacksouville Times-
Union testifies: “‘The reallocation plans of the
federal body were FIRE announced in the Tuesday
edition of the Florida Times-Union.” Or, perhaps,
allusion is made is to some of the stations which
were eliminated frem the ethereal realms on high.
—R. H. Rice.

703

CARBORUNDUM DETECTOR

REG. V.5, PAT.OFF,

/ —\
TurN of the pressure screw ‘gives you perfect tone balance.
Then, position is fixed by adjusting lock nut, so that pres-
sure remains permanently sensitive. ([Just another improve.
ment to further insure the Perfect Tone Quality you always get
with the Carborundum Detector—and tone quallly is every-
thing. (Recommended by noted radio-circuit designers.

DEALER OR DIRECT—$1.50 IN U.S. A

Send for Free Book “Carborundum in Radio” -1

The Carborundum Compnny. Niagara Falls. N. Y.
Canadian Carborundum Co., Ltd., Niagara Falls, Ont.
Carborundum Is the Registered Trads Mark

(c( The Carborundum Company for its
Bilioon Carbide aud is jts exclusive property

&) =

Synchronous Motors for Television

In addition to building reliable and satisfactory motor gene-
rators, “Esco” has had many years of experience in building
electric motors for a great variety of applications.

Synchronous motors, small, compact,
reliable, self-starting are now offered
for Television equipment. They re-
quire no direct current for excitation,
are quiet running and fully guaranteed.

Other types of motors suitable for
Television may also be supplied.

Write us about your requirements.

ELECTRIC SPECIALTY CO.
211 South St. Trade “ESCO” Mark Stamford, Conn.

Newest radio hook-ups. This
book shows how to make Droad-
cast and Short-Wave Receivers,
and Short-Wave Adapters.

Barawik, the first and oldest radio How 10 use the new screen -
specialty house, offers you unusual ; grid tube in D.C. and A.C.
service this year. Bigger stocks, clrcuits.

i})mcker shipments, lower prices. ® ] How to bulld Power Ampli-

) with an old establish R ficrs, and ALC Eliminators. Up- 1
= b phedarehabh to-the-minute information on all Wnte

house. Get honest goods, hnnest Bervice, . ,
honest prices. Barawik service rnakes new radio developments. or t
more money. Send now for big new Cata ngshaw- Set  Builders, Fans, Dealors, i

ing lowest wholesale prices. send for it teday:

BARAWIK CO'. cz:i:(cﬁ‘?:'g,'us:tsa.'h. KARAS ELECTRIC COMPANY 4038A3

4038A3 N. Rockwell $t., Chicage, 1llineis

Mai#l This Coupon Now for Frec Radio Guide
o — o — — — Please send me your Free Bookl

Nsme Name .
Address ...
Address —t | City ..

Please say vou saw it in RADIO NEWS

www americanradiohistorv com
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WHOLESALE PRICES

On Everything

RADIO
SERVICE

Allied Service will prove a revelation to
you in what radio service can really be.
Allied Executives backed by years of
training in radio,are practicalmen. They
know radio. Their vast experience has
built up around them an organization
trained to serve. Months of effort have
built up a tremendous reserve of stock
that makes for prompt shipments; and
this stock is new stock comprising the
season’s pick of such prominent manu.
facturers as Silver-Marshall, Tyrman,
Aero, Hammerlund-Roberts, etc.

SET BUILILDERSN?

Set Builders, Amateurs and so-called “"Hams"
will delight in the unusual variety and remark.
able values that are offered in standard kits and
parts. Tremendous stocks —real organization —
prompt shipping service all combine to make
Allied your ideal source of supply.

RADLIO DEALERNS!?

The live radio dealer—the man who keeps pace
with the rapid advance of radio—will find
smuch of real interest in the Allied Catalog. New
A.C Sets, D-C Sets, Dynamic and Magnetic
Speakers, Television equipment, in fact every-
thing an impatient radio public is demanding.

Write for Catalog Now!

E dio
CORPORATION

711 W. LAKE ST. Dept. B-3 CHICAGO

l.'-
ll. 3

Please say yon saw 1% in RADIO NEWS
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TRANSFORMERS

SUPREME IN MUSICAL PERFORMANCE

A\

A Thordarson Power Amplifier
(Home Constructed) Will Transform Your Radio
Into a Real Musical Instrument

ITH the insistent demand for

quality reproduction, power am-
plification has become a vital radio ne-
cessity. Today, it is hard to find a radio
set manufacturer who does not employ
one or more power tubes in the output
stage of his receiver.

There is no need, however, for you
to discard your present radio instru-
ment in spite of the fact that it is out-
classed by newer models with power
amplification. You can build aThordar-
son Power Amplifier which, attached
to your receiver, will provide a fullness
and richness of reproduction that will
equal or surpass the finest offerings of
the present scuson.

Thordarson Power Amplifiersare ex-
ceedingly casy to assemble, even for the
man with no previous radio experience.
Only the simplest tools arc used. Spe-
cific instructions with clear-cut photo-
graphs, layouts and diagrams insure
success in home construction.

Whether your present receiver is fac-
tory made or custom built one of these
amplifiers may be attached with equal
case. In fact, most Thordarson Ampli-
fiers require absolutely no changes in

10

the wiring of the receiver itself, attach-
ment being made by means of a special
plug which fits the last audio socket of
the receiver.

Thordarson Power Amplifiers for
the home constructor and professional
set builder range from the simple plate
supply unit up to the heavy-duty three
stage units employing the 250 type
power tube in push-pull arrangement.
These power amplifiers cover the re-
quirements for every purpose and
cvery pocket-book. They may be used
with any type of horn, cone or dynamic
speaker.

With a background of over thirty-
three years manufacturing quality
transformers, it is only natural that so
many manufacturers of receiving sets
of undisputed superiority have turned
to Thordarson as the logical source of
their audio and power supply trans-
formers. The discriminating home con-
structor will do well to follow the lead
of these manufacturers when buying
his power amplifier.

Write to the factory today, enclosing
25¢ for the new “Power Amplifier
Manual™—just off the press.

MAIL THIS COUPON TO

inTone

ReapBigDividends
fromhisInvestment

Ity

No Amateuror
Professional Set Builder
Should Be Without
This Book —

“POWER AMPLIFIER
MANUAL”

A simple, vet complete,
treatise on the subject of
audio and power amplifi-
cation, including full in-
formation on building,ser-
‘vicing, and testing power
amplifiers in general, Also
contains detailed speciic
constructien data on
twelve individual power
units, with clear-cut lay-
outs and diagrams of each.

25¢

Send 25¢ inCash or Stamps
for This New Book—

Just Off the Press!

Name............

500 West Huron Street, Chicago, Illinois

Gentlemen: Please send me your new “Power Amblifier
Manual” for which I am enclosing 25c. []

Please send me frec of charge your instruction sheet on the
amplifier I have ehecked below :

171 Single (0. 171 Push-Pull [J. 210 Single (J. 210 Push-
Pull (1 Stage) [J. 210 Push-Pull (2 Stage)
Stage) (. 250 Single (2 Stage) [J. 250 Push-Pull (3 Stayge) O
210 Phonograph Amplifier [J.

THORDARSON ELECTRIC MANUFACTURING CO.

. 260 Single {1

Street and Ne

ITOWIN. .- e i
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Radio Ma

The name PILOT stamped on a radio part guar-
antees scientific engineering and precision manu-
facture. You can secure Pilot Precision Radio
Parts only at the better type dealers.

RADIO DESIGN

Fifty eents coin or W’LOT

stamps brings you ‘ 3
this Bigger and : ELECTRIC MFG.CO.INC

Betier Construc- : 323 Berry Street
tion qu.aru-rly for Brooklyn, N. Y.
one cntire year. .
IO DESIGN World’s Largest
RAD <8I ! .
103A Broadway ‘ Radio Parts Plant
Brooklyn, N. Y.
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