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in Your Spare Time

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 electrified and radiofied. If you learn 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, repairing,
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 yod
the easiest way into Radio. It will enable
you to earn $3.00 an hour upwards in your
spare time—train you to install, repair
and build all kinds of sets—start you in
business without capital or finance an in-
vention——train you for the $3,000 to $10,000
big-pay radio positions — help secure a
better position at bigger pay for you.

ACT NOW -~ i§f You Wish: the

A membership need not cost you a cent!

The Association will give you a com-
prehensive, practical, and theoretical
training and the benefit of its Employ-
ment Service. You earn while you learn.
Qur 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.

" RADIO-FY 3 ;
, puonc%ggﬁgy ‘ J

Earned $500.00 Spare Time
Frank J. Deutsch, Penn.: “I have made
over $500 out of Radio in my spare time.”’

Radio Engineer In One Year
Claude De Grave, Canada: I knew
nothing about Radio when I joined a
year ago. I am now a member of a
very exclusive organizalion of Radio
Engineers, and my income s 225%
greater than it was.”’

Doubles Income In & Months
W. E. Thon, Chicago: *‘Six months after I
enrolled I secured the managership of
largeRadioStore and doubled myincome.”’

r------------------------------1

I Radio Association of America 1

1 Dept. RN-3 4513Ravenswood Ave.,Chicago, Il |

! Gentlemen: Please send me by return mail full details §
of your Special Membership Plan, and also copy of I

No-Cost Membership Plan

&7

To a limited number of ambitious men, we will give Special Memberships that : your Radio Handbook, L
may noli—need noi—cost you a cenl. To secure one, wrile today. We will send :
you details and also our Radio Handbook filled with dollars-and-cents radio : ]
ideas. It will open your eyes to the money-making possibilities of Radio. A Nee. )| = - “:
] 1
- - - Prs | ]

§ Address.__ =
Radio Association of America "~ :

5 ]

4513 Ravenswood Ave., Dept. RN-3 Chicago, ML ic,, ... Stateoooe B

---------—-—---—-——-—----——-—-J
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matic Signal-Input Regulator
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METHODS OF DETECTION: A simple and under-
standable explanation of the two main methods
used in broadcast receivers: grid-condenser and
leak, and plate rectification., The advantages and
disadvantages of each will be listed, and some
practical information on how the systems are best
nsed will be given.

SHORT-WAVE AERIALS AND GROUNDS: What
every short-wave enthusiast should know about
the most important part of his installation—the
pick-up system., Accompanying the theoretical dis-

In Our Next Number

cussion will be a section devoted to hints on actual
antenna arrangements,

CONSTRUCTIONAL ARTICLES: Among the re-
ceivers to be the subjects of our blueprint articles
are a fine seven-tube superheterodyne using screen-
grid amplifier tubes, and am unusually compact
screen-grid short-wave receiver. The “super’” is
as sensitive and selective a broadeast receiver as
can be built to-day, and will appeal to constructors
and custom radio builders who want the best.

Blueprint Notice—see¢ page 837

reprodured in the United States without giving full eredit to the publication.

RADIO NEWS {s published on the 10th of each preceding month. Thers are 12 obfained from the publishers, Copyrighted in Germany. Reproduction of srficles
numb(;rs n;rr:-eqr. s“"f“{“’“;’é‘ a;érlce 1s 82.5% nsyuguln U. ? an% possussnlons‘ in Germapy is reserved for Radio, Lerlin 42.
Canada and foreign countries, $3.00 per yeal. . B, n as well as U. 8. Stamps tand: 3 Canada,
accepted (no foreign coins or stamps). Single copies, 25 cents each. Checks ang an{l“z?ll?rem:\‘;'ss "3{3,' 5216 '?}pe“ﬁ:,"ﬁ‘ﬁfs,' 'iw?arf'c’e_mn:ﬂﬁ&ﬁ. §f&ae:€s:nnsc? J.mv:ll:o
money. orders should be drawn to order of EXPERIMENTER PUBLISHING Et Cle, 40 Place Verte, Antwerp, Belgium.

C0., INC. HOW TO SUBSCRIBE FOR RADIO NEWS. Send your name, address and te-

All communfeations and contrlbutions fo this journal should be addressed to mittance to Experimenter Publishing Co., 230 Fifth Ave, New York. Mention the
Editor, RADIO NEWS, Fifth Ave., New York, N. Y. Unaccepted contribu- name of the magazine ¥ou are ordering. We alse Publish SCIENCE AND INVEN-
tions cannot be returped unless full postage has been included. All acceDted con- TION, RADIO LISTENERS’ GUIDE and AMAZING STORIES. Write clearly.
tributions are pald for om publication. A speclzl rate is paid for novel experi- RATES AND TERMS, The subscription rate for RADIO NEWS is $2.50 per

ments; good photographs accompanying them are highly desirable. Publishers are ¢ >

not responsible for loss of manuseripts, although every precaution is taken with yeal. {12 numbers), When remitting do so_by check, money order, or registered
h manuseribts, upon receipt i ! letter If eash is enclosed. Avoid sending cash through the mall if possible. Sub-

L AL LY i L5 U e 6 seriptlons for less than one Year are net accepted. Subseription may be made th
RADIO NEWS. Monthly. Entered sa s¢cond-cless matter, July 12, 1924, at the combination with SCIEKCE & 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, K. J. and 8an Frunelsco, Calif. Title rezistered U. 8. Patent Office, POSTAGE. We prepay postage In all varts of the United States, Mexlco and

Conyright, 1929, by The KExperimenter Publishing Co.,, Inc., 230 Fifth Ave., {s1and possessfons. For foreign or Canadian subscriptlons we require 50 cents in

New York. The contents of this magazine are copyrighted and must not be addition to the subscrintion price for addiiional postaze charge. X

CHANGE OF ADDRESS. Notify us as far in advance as possible. It requires

Translation into [forelgn languages must not be made unless permission 18 several weeks to make an address change on our records. Always write clearly.

The contents of RADIO NEWS arc indexed in the Industrial Arts Index, coples of Which can be found in every library.

Published by Experimenter Publishing Company, Inc.

H. GERNSBACK, President S. GERNSBACK, Vice-President and Treasurer IRVING S. MANHEIMER, Secretary

Member: Audit Bureau of Circulations Radio Magazine Publishers Association
Advertising Representatives: RHODES & LEISENRING
New York Offices;: 624 Graybar Building Chicago Offices: 307 North Michigan Ave.

Editorial and General Offices . . 230 Fifth Avenue, New York City

www americanradiohistorv com


www.americanradiohistory.com

Radio News for March, 1929

A MAZINGLY EASY Way
To Ger IN INTO ELECTH) CITY

Sbo22. &mw No-r

Co‘RRES?oN:DENce l\/a-r- By Uoon'S)
o~ ﬁo TU___LS
.«Md

ﬂ VIAT 10N ouRSE
%ﬁ%&ﬁ‘ a Z« 9 Oﬂ.a..
/}um,wu
%W Wm
ook, & oo
Ia HRM WHILE YoJ
L. N amd hin afzfm

”47

NE ELECTEICAL SCHOOLﬁ s

Established 3899 H, C, Lewis, Pres.

- AdAresss oot essernissorses etnaiseastesssscee d
500 S Paulma Street, Dept. 39-02 CHICAGO, ILLINOIS ?i City. . verteriierensSatBeresnesannnann
Please sa v you saw it in RADIO NEWS

wWWw.americanradiohistorv.com


www.americanradiohistory.com

V .

Radio News for March, 1929

(1

INDEX TO ADVERTISERS

Pace
A
AccustiCone Labs. .. e 865
Aerial Insulator Co. ... 865
Acro Products, Inc¢. ... -862-873 |
Acrovox Wireless Corp. ... 862
Allen-Rogers-Madison, Inc. ... 865

Allied Radio Corporation
856-865-872-877-890-896
American Sales Company ... 881 |
American Transformer Co. ... 869
Arcturus Radio Co. wurrareinees 890

B

Barawik Company
854-856-858-860-865-877-883-885-890

Benjamin Electric Mfg. Co......... 854

Benson-Allen Co. .vccvevn .. 854

Birnbach Radio Co. .. 865

Braun, W. C. oo 865
C

Carborundum Co., The .cccoccen.ecne 885

Cardwell, Allen D, ... s
Carter Radio Co. .. 856
LeCo Mg, Co. wovorcericcecrcnrcne. 891
Central Radio Labs. ..o 876
Chemical Institute of N. ¥, Inc. 861
Chicago Radio Apparatus Co...... 886
Chicago Salvage Stock Store

Inside Back Cover
Chicago Stock Gear Works........ 871
Clark, Paul L. .ocvceen
Clarostat Mfg. Co,
Cornish Wire Co, ...
Coyne Electrical School ...
Craftsman Radis Preduets
Cunningbham, Inc, E. T. ..

- 873 |

oo
o
[=3

872

PacE
D
DeForest Radio Co., The . 864
De Jur-Amsco Corp. wcovvveecnees 865
Dresner Radio Mfg. Corp..c..c... 858
Dubilier Condenser & Radio
orp. S ———

E
Electrad, Inc. .........
Electric Specialty Co.
Elkon, Inc. .coccecoeen
Excelloe Products Corp. ..

F

w881
. 883
855
. 882

Ferbend Electric Co. ... 865
Ferranti, Inc, ... ... 866
France, B, I, ... ... 881
Franklin Institute ... .. 875
Freshman Co., Inc., Chas........ 881

G
General Radio Co. ..cveicemmmmnerns 872

H

Hammarlund Mfe. Co. .oooveeeeeee. 877
Hammarlund-Roberts, Inc. -
Harre, T. A, v

Houdwin Co., Chas wmucivericrnne
I
Illinois Transformer Co. .......... 854

Iusuline Corp. of America......... 863
International Correspondence

Schools weereees. 886
J

T-M-P Mfg. Co. cccvvvcrmcccceccncan. 854

Jensen Radio Mfig. Co. cereneee.. 887

-4
Knapp Electric Co. .vvceviinncnn 867

Pace
L L
TLeutz, Inc., C. R. wccssicnmcicn. 883

Lynch, Inc., Arthur . ... 865
Mc

McSweeny Electrical Schools ... 886
M

M & H Sporting Goods Co. ... 872

Mason, Fenwick & Lawrence.... 862
Midwest Radio Corp.........Back Cover
Modern Antenna Co. cvvncicens 806

N

National Co., Inc. .cooocmencsicnss 856
National Radio Institute ......... 885
National School of Visual Edu-

cation ... coss i cbribinsossasresarssronins §95
[+

Omnigraph Mfg. Co. secrevvenann . 876
P

Per-Con Mfg. Co. ....cccovvvecvnvennes. 865
Pilot Electric Mfg. Co.
Inside Front Cover

Polk, J. L, <. - cmeeremmeeeee--. 876
Potter Co., The . ... 860
Press Guild, Inc. oo . 891

Prexto Mfg. Co. veecvenercronneccenens 882

Pacr

1341 [ 8 o ) G | o1 I - 865
Radio Association of America... 801
Radio Daoctors, Inc. ...
Radio Equipment Co. ......
Radio Institute of America..807-863
Radio Specialty Co. ... . 859
Raytheon Mig. Co. ...... e 893
Royal Eastern Electrie Supply
GG, vt A AT, o t50- o) 958

]

See Jay Battery Co. cveeovrireenn
Setbuilders Supply Co. ...
Shanklin Mfg, Co. ...
Silver-Marshall, Inec.
Smith, B, Hawley .....
Strauss & Schram ......cccccoecvmnns

T

Teleplex Company .......

S oI GO
Thordarson Electric Mfg. Co. w.. 853

Townsend Labs. .recererrcrersonce 875

v

Van Nostrand Co., D. .cocnerrcernce 889

w

Walker Co., The Geo. W. ......... 8o&
Western Radio Mfg. Co. .....865-883
Wholesale Radio Service Co..,..... 886

R X-Y-Z
R. B, Specialty Co, ..cocsercsessiinee 836 X-L Radie Laboratories................ 882
Radiall Company .. 864 Yaxley Mig., Co. ... '

Aow/in limp, suec
S. Gernsba

¢ leat

ck’s

T

adio Encyclopedia

most ‘valuable of Radio Books—S. Gernsback’s
ncyclopedia—now the most beautiful,

This foremost

Radio Encyclopedia is now offered in this luxurious new
binding to meet the demand for a more handsomely
bound volume. The limp suede leather edition sells for
$5.00. The Keratol-leather stiff binding still can be had
for $2.00.

Remember—this is an encyclopedia—not a dictionary!
It took over two years of intensive labor to compile it.

B

ERATOL BINDING.

I~ - It is the first Radio Encyclo- c {a Y
S, Gro™ = pedia ever published. §
Iz‘;o,FﬁRNSB o~y = S G 3 J ®
1 Rt e S . Gernsback’s Radio En-
Tan,? Laoggld byVew Yorg cyclopedia contains the
/ DD U e T wigey ey, | SEND meaning of every word and phrase used in the entire
], $Seraic Pl $38hr 1 ¥ PoSt Radio Art. Every circuit, part and apparatus is thor-
I g NO oughly explained. A complete cross index is just one of
! Adgpg, ...__”"G'ncg‘g;;,uf / RIONEY the many features of this remarkable book.
1 e i el e { Simply pay thepost-  Lhere are 1,930 definitions—549 diagrams, photo-
L\s"i‘e i LT 1 Oma‘z‘s"o‘;ode“_“‘_’y' graphs and drawings—all simple and easily understood.
T --. T I iff binding :{;Efd’,":,‘,"i The book is nearly 1 inch thick and measures 9x11 inches.
L e T '
.""--'.'.';_l S. GERNSBACK, 230 FIFTH AVENUE, NEW YORK CITY
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$375 One Month Spare Timie

“Recently I made $375 in
one month 'in my sparé
time installing, servicing,
selling Radio sets. And,
not so long ago, I earned
enough in one week to pay
for my course.’

EARLE CUMMINGS,

18 Webster St., Haverhill, Mass.

51597 In Five Months

“The N. R. L is the best
Radio school in the U. S. A.
I have made $1597 in five
! |'months I shall always tell
#¢ ymy friends that I owe my

€

Radio’s amazing growth is making many big jobs. The world.
wide use of recewmg ‘sets and the lack of trained men to sell, 5
install and service them has opened many splendid chances
for spare time-and full time businesses.

% ; success to you.
8,1 " HENRY J. NICKS, Iz,
X 302 Sallord Ave., i Ever so oftén a new business is started in this country., We have seen how

Tarpon Springs, Fla..

$1164 Spare Time Profits
“Look at what I have made
since I enrolled, $1,164—
money I would not have
had otherwise. I am cer-
lainly 1\givla,d 1 tock up Radio
with N. R. I. I am more
than satisfied.”
HENRY_R. HEIKKINEN,
123 W. Erie St., Chicago, IiL
Over $1600 In Four Months

“My opinion ofthe N.R. L.
course is that it is the best
10 be had at any price.
When 1 enrolled I didn't
know a condenser from a

f the growth of the automobile industry, electricity and othéfs made men rich.
Now Radio is doing the same thmg Its growth has already made many men
rich and will make more wealthy in the future. Surely you are mot going to

pass up this wonderful chance for success. s B e
More Traimed Radio Men Needed Spare Time
A famous Radio expert says there are four  f bring my training to you. Hold your job.
: ﬁood jobs for every man trained to hold them.”  Give me only part of your spare time. You
i Radio has grown. so fast that it simply has  don’t have to be a college or high school
not got the number of trained’ men it needs. graduate. Many of my graduates now mak-
§ Every year there are hundreds of fine jobs  ing big money in Radio didn’t even finish the
among 'its many branches such as broad- igrades. Boys 14, 15 years old and men up
::lgtimg statl,)xg::& l;:‘dm factonesl, ] Jol&bersv ‘to 60 have finished my course successfully.
ers, on ship, commercial land sta=
tions, and many othegs Many of the six to ‘You Must Be'Satistied
ten million receiving set$ now in use are only 'Y will give you a written agreement the day
25% to 40% efficient. This has made your  you -enroll to refund your money if you are
transformer, but from De- # big chance for.d spare time or full time  pot satisfied with the lessons and. instruction
cember to -April 1 made B business of your own selling, installing, repair«  service when a'ou complete the course. You
well over $1000 and I only § ing sets. are theonly judge. The resourcesof the N.R. E.

worked in the mornings.’ So Many (pportunitics You Can Make Pioneer and Largest Home-Study Radio school
%4[(')9"8?.!% é)t I Extra Money While Learning in the.world stand back of this agreement.
== ncUsEY U0 B Many of our students make $10, $20, $30 a Get My Book

week extra while learning, I'll show you th Find out what Radlo offers you. My 64-page

) plans and ideas that have proved e book, “‘Rich Rewards in Radio™

" successful for them—show you points out the money making op-

how to begm making extra money shortly after ortunities the growth of Radie

{\?u enroll. G. W, Page, 1807-21st Ave., S., ﬁas made for you. Clip the cou-

ashville, Tenn., made $935.in his spare time: m. Send it to me. You won't.
while taking my course. ¢ obligated in the least.

1 Give You Practical Radio Experience
With My Course

- e e W o
_“you learn the “how” and *why' Fo E. Smith, Pres.
°§§‘§I&°J&?nyfﬁfs%3§§§3§ p Dept. 9-PT
;ﬁif;&ﬁ?ﬁ%gﬁ; &?3‘5{,‘500, National Radio Institute
Washington, D. C.

You can build 100 cir-
guits with the Six Big
Outfits of Radio parts
1 give you. The pictures
here show only three of
them. My book explains
my method of giving prac-
tical training at home.
Get your copy §

National Radio Insntute Washington, D. C.

Dear Mr. Smith: Send mo your book. I
want to know more about the opportumues
4in Radio and your practical method of teaching'
at home in spare time.. This request does.
not obligate me to. enroll 2nd I understand
no agent will call on me.,

Name...o.ovvvvivienenn. Sl s YU 30,
i Address...ovu i i e 4
B0 AW City. . yppenn.. Y T .ry: . State...... "Sng
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Reduces Static—

Gets Clearer, Sweeter Tone

Have you ever listened to recepfion that almost took
your breath away with its faultless reproduction, its
pure melodious tone? And then éone home and com-~
pared its haunting beauty to YOUR receiver’s often
ansatisfactory, static-ridden performance? Probably
aine out of ten set owners who formerly thought they
were getting “pretty good” reception have had this
experience.

They accepted the shricks, whistles, knocking and
howls due to atmospheric conditions—the wesk,
faulty results of sagging, broken, or soot-laden aerial
wires—the interference of other aerials or power line
noises—the fading often caused by corrosion or im-
perfect contact In an unscientiie ground—all as
necessary evils.

Progressive radio_refused to stop there. The new
scientific, successful EARTHANTENNA is designed
2o give you clearer, better, more dependable reception—
and it costs no more than the old inefficient aerial—in
fact less than many. N
+ EARTHANTENNA is so easy to install that soon
seople will wender how they ever put up with the old,

angerous, slow methods. You simply dig a small hole
only two feet below the surface of the ground. drop the
EARTHANTENNA into it and attach the lead-in
wires to your set. Now you are ready to listen to earth-
olarified, sweeter-toned ground wave reception. You
mover need to touch the EARTHANTENNA again.

Test

EARTHANTENNA at OUR

Ratlio News for March, 1929

SANTENNA=GROUND

3 \‘\ g o
;%%mbmed in one convenient Unit

A wonderful thing has happened in radio! Convenience never
before dreamed of! Clearer, sweeter-toned reception! Radio

pleasure with less interruption! These things are brought to
you by the amazing, tested, approved, EARTHANTENNA.

Many set owners have come to realize the importance of using a dependable
antenna, also the value of perfect grounding in getting good reception.
Now science has gone a step further; it says that the LOCATION of the
antenna is an equally important factor in getting best results. Because
the radic wave goes right into the earth-—where obviously there is less
atmospheric disturbance and interference—it is claimed the logical place
for the antenna should be the EARTH, not the air. This important
conclusion allowed Radio Engineers to work out the EARTHANTENNA.

Shielded Antenna Gets Better Reception

The antenna is insulated or “shielded’” against electro-static disturb-
ances as are the most advanced, expensive receivers and their various
parts. Secience declares that the earth itself ‘“‘shorts’” the electro-static
capacity before it reaches the Antenna, Tbhis acts as another shield.
The ground element is constructed of copper, 1

undisputed as the most effective material for O/B{

obtaining a perfect ground connection. This

s

section of the unit is separated from the

Antenna by the insulation which shields the

Antenna. So in the EARTHANTENNA you ‘
have a scientific ground and an antenna of
modern shielded construction combined in one
compact unit. You can test it yourself right
now at our risk, Hear the wonderful results!

Risk

et

| f
i
[

)
i
y)
-
]

I

I
1
}
i

ik N

Let EARTHANTENNA prove its own value without your risking one cent. Don’t remove A

your old aerial and ground until you've ¢

ompared the old and modern methods and hear

the vast improvement with the new. If possible pick a time when static is bad. Then if

you are not convinced that EARTHAN

found for your radio—if you are not enthused over the improvement—you don’t pay us
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“I Found the Short Cut
to Success in Radio

through this amazing home laboratory method!”

By Frank Halloran

GOT hungry to get into Radio when
I learned about the big money it was
bringing my next door neighbor.

He was only twenty-eight years old, but
his income was over four times as much
as 1 was getting. He owned a fine car,
dressed in expensive clothes, took week-
ends off to go hunting and fishing, and
was onc of the most popular fellows in
town.

“Charlie,” I asked him one day, “how did
you become a radio expert?”

“A cinch,” he smiled. “I took it up in my
spare time at home."”

“What?” I asked in surprise, “you actu-
ally took a radio course by mail?”

“No,” he shot back. “Not just a mail or-
der course, but the only technical home-
laboratory training conducted under the
auspices of RCA, Westinghouse and Gen-
eral Electric! Believe me, these ‘big-league’
organizations not enly know what’s what
in radio, but they know how to teach it!”

A Great Piece of Luck

Taking Charlie’s advice was the luckiest
thing I've ever donme. It's bringing me
more money in a week than I've often
earned in a month!

1 never dreamed that learning radio at
home was so easy and so fascinating. From

the very first lesson to the last I was
thrilled! Each subject was explained in
simple word and picture form . ... and
written in such an interesting style that
I was carried along like a novell

I didn’t know the first thing about radio

when I started, yet before many months

were over I was able to solve many of the
problems which now help me command
big money. The lessons took me step by
step through trouble-finding and repair-
ing....through ship and shore and broad-
casting apparatus operation and construc-
tion . .. . through photeradiograms, tele-
vision and beam transmission. ... through
radio salesmanship, store operation and
executive work.

Success—In Spare Time!

I didn’t have to give up my regular job.
I learned at home during my spare time.
And 1 actually learned by doing ! With
the course, 1 received an outlay of the
finest standard apparatus with which I
was able to build radio circuits and sets
of almost every description . .. . yet this
expensive apparatus cost me absolutely
nothing extra!

Even before I had completed the course
1 was able to earn good money doing odd
radio jobs. And it wasn’t long after that
1 was able to give up my regular work
and branch out for myself as a full-fledged
expert in work that is fun and extremely
profitable !

The only radio training spon-
sored by RCA . . . General
Electric, Westinghouse. ..
FREE 50-page book tells all
about it. Mail coupon.

Today, my income is more than doubled
++..and DI’ve only just started! I'm cer-
tainly happy that 1 found this short cut
to success!”

Read This Thrilling
FREE PRook

Frank Halloran’s wonderful success is just another-
typical example of the success which the Radio In-
stitute is bringing to hundreds of men everywhere
through its wonderful Home-laboratory training..,
the only official radio training based on the inside
knowledge of radio developed in the great experi-
mental laboratories of RCA, General Electric and
Westinghousel

There is an amazing opportunity for you in Radio.
Manufacturers, dealers, broadcasting stations, ships
..»all are calling for 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 abourt this vast industry
and about the temarkable home study-course that
can fit you for a brilliant radio
career. Just mail the coupon
below and claim your copy
of this valuable booklet. ..
it’s absolutely free! Radio
Institute of America,
Dept. R. N. 3, 326
Broadway, New York

Mail this

coupon

. Radio Institute of America
Dept. R. N. 3, 326 Broadway, New York, N.Y.

Gentlemen: Please send me your FREE 50-page
book which tells all about the great opportunitict
in Radio and about your famous home-laboratory
method of guaranteed radio instruction sponsored
by RCA, General Electric and Westinghouse.
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On Top of the World~—
S-M Screen Grid Six

and Sargent~Rayment Seven

(All testimonials here quoted were entirely unsolicited)

#Just to say that I have one of your 720 Screen-Grid Six’s with 670B power
anit . « . Picked up Japan, 1:00 A. M.—came in strong-—four stations in Chi-
cago and everything up and down the coast . , . *”

—F. A. Forbes, Oakland, Calif.

“Think of the thrill of |;euingiv1 your_dinner concert from KXFI on a G-tube
receiver away up here in Northern Wisconsin . . . At the end of the dial
twisting session I had 28 stations over 1000 miles away, from 21 states and 3
provinces of Canada, and WKAQ, Porto Rico + + » ”

—Clinton B. DeSoto, Withee, Wis.

“] am writing to tell you about the results 1 am getting from the 720 Screen®
Grid Six. I have brought in stations from New York to Japan with good volume
on the speaker and the tone quality is very matural , . . The following are
some of the stations I have received: JOIK, Sapporo, Japan, WHAM, Rochester,
N. Y. ... I had two other Japanese and some other foreign stations, but 1
haven't the call letters yet, W, WGN, H come in g almost every
night.” —Alonzo Hendersot, Mossy Rock, Washington.

I am having great success with the 720 and 740 sets. Only today, I received
3 orders for 720s and one for a 730, In all my experience of building kits for
fans, 1 have never had the feeling of really giving value till 1 took up your line.,
{ think it is the best that money can buy in its class and my long list of satisfied
customers surely is the proof that their sets are wonderful.”

—Howard Brett, New York City.

“Last night picked up Halifax, Nova Scotia with such volume that 1 had to
turn the volume control half off. We then proceeded to pick distance to the
satisfaction of the prospect . . . I got his order then and there.

—L. Frank Miller, Brooklya, N. Y.

The Sargent-Rayment
isthe first and only
set to offer four stages o
screen-grid  tune rf.
amplification, and the
unsurpassed tone_ qual-
ity of the S-M Clough
audio system—the first
and only set o give one-
dial control, vet at the
same &ime individual
stage trimmers that mean
the last drop of sensi-
tivity when you want it.
And its seven tubes, with
171, 210, or 250 power
tube, %ive fine tone or
hair-splitting selectivity;
super-distance or local
programs with thrilling
quality. Shipped from
stock: KIT £130.0()—or
FACTORY-WIRED
$175.00. Both complete
with handsome _satin
aluminum shielding
cabinet.

OTHER S-M KITS

The plain cold facts are
simple. The Silver-Mar-
shall 720 is a six-tube t.r.f.
set using three screen-grid
tubes, a detector, and two
stages of $-M Clough audio
amplification. It’s an ail-
metal, shiclded assembly;
just like the finest ready-
made sets, with its oum
attractive two tone brown
metal shielding cabinet,its
antique brass escutcheon
blate with two dials, vol-
ume knob, and a small
selectivity knob. Yet this
set with its three stages of
screen grid r.f. amplifica-
tion, and its aundio system
that money can’t buyin a
ready-made sct, costs you
but $72.50 for the S-M
packed kit, or $102.00
for an &M custom-built
wired receiver, complete
with cabinet.

“Boss of the Aix”=~Doubt It?~Read These:

THE MUNICIPAL COURT_OF CHICAGO
mezl H. Trude, Judge
“L am very much gleased with the custom-built 710 Sargent-Rayment
receiver. . . which I have been using in connection with a cone-type
loud speaker at the South Shore Country Club, Chicago.
“This is a remarkably good receiver for all kinds of radio reception. I
have found that distant broadcasting stations can be tuned in on all wave
nnels over the entire broadcasting band—one and only one at a time
with the single tuning drum.” —Satuel H. Trude

“I¢t may interest you to know that the first station I funed in was KOA
(1500 miles away) and that last Saturday morning from 3 to 4 A.M. we
listened to three stations in Japan—JOAK, JOGK, and JOAH.”

—Walter A. Reeves, Seattle, Wash.,

“Some time ago I bought a 710 Sargent-Rayment set from Mr. Toolan of
Lansing, Michigan. . . It has marvclous tone, volume, sensitiveness, and
sclectivity. 1 am right across the street from WTAM and can tune them
out. , .in a few points. —J. W. Carvey, Cleveland, Ohio.

I have just finished building one of your 710 Sargent-Rayment kits. L am
delizhted with its performance. Lt is the only set that L know of that will
bring in stations here in the day time. . . It does it with good volume.

~—Claude H. Matthews Roswell, N. M.

“The most I can say is~—it was worth waiting for—the Sargent-Rayment
710. The most wondetful set I ever had anything to do with-—goes together
beautifully and makes a_handsome job in its silvery-white finish.”

—The Radio Shoppe, H. O. Hornbake, South Brownsville, Pa.

Besides the 720 Screen-Grid Six and the 710
Sargent-Rayment Seven, $M manufactures two
other thoroughly modern receiver kits., The
“Coast-to-Coast Four” (for D.C. or A.C. tubes)
employs the popular four.tube circuit (1 gcreene
grid r.f. stage, repgenerative detector, 2 stages
Clough system audio).

The “Round-the-World Four” short-wave kits
are highly successful either for code and phone

reception or for re-broadcasting.

Silver-Marshall, Inc.
848 W .Jackson Blvd., Chicago, 1J. 8, A.
vs:sPlease send me, free, the complete SM
Catalog; also sample copy of The Radiobuilder.

For enclosed.....ocvvennns in stamps, send mc the
following :
«... 50c Next 12 issues of The Radiobuilder
ev.- 81,00 Next 25issues of The Radiobuilder

S-M DATA SHEETS asfollows, at 2¢c each:
+...No,1,670B, 670ABC Reservoir Power Units

..No. 2. 685 Public Address Unipac

731, 732 " Round-the-World"" Shert
Wave Se

ts
....No. 4. 223, 225. 226, 256, 251 Audio Trans-
formers
....No.5. 720 Screen Grid Six Recciver |
....Na. 6. 740" Coast-to-Coast™ Screen Grid Four
..No. 7,675ABC High-Voltage Power Supply and
676 Dynamic Speaker Amplifier .
....No. 8. Sargeat-Rayment Seven
..No. 9. 678PD Phonograph Amplifier

I Are you getting The RADIOBUILDER vegularly? No. 9 (Jan. 1929)

HIGH POWER AMPLIFICATION

‘The new two-stage S-M 678PD Phonograph
Amplifier provides full 250-tube volume from
any phonograph or tadio recciver. For use with
any 110-volt D.C. dynamic speaker; all power
comes from 110-volt A.C. house-lighting mains.
Price, less tubes, WIRED $73.00, KIT $65.00.

You can install a 250 power tube and adapter
ifx your present set with no changes whatever, by
using the SM 675ABC high-voltage power
supply. KIT, $54. WIRED, with adapter $58.

NEW PUSH-PULL APPARATUS

Built on the Clough system, with curves flat
from below 50 cycles to well above 5,000, these
transformers include all necessary types—input,
output, and interstage (between two push-pull
stages).

The new 690 double push-pull theatre ampli.
fier, with undistorted power output of 15 to 16
watts, employs these new transtormers to give
power sufficient to cover large theatres, or
stadiums, with such tone quality as only the M
Clough audio system can produce.

describes these new push-pull transformers, and the 690 Amplifier, as well as
the new (and different!) S-M Dynamic Speakers. No, 7 (Nowv. 1928) described
in detail, with complete circuits, a 750-volt rectifying system. Sample copies
may be had without charge as long as they last; use the coupon.

If you build professionally, by all means ask for information on the S-M
Authorized Service Station proposition; its money-making opportunities

are greater than ever.

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

|
|
| SILVER-MARSHALL, Inc.
l
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Whither Radio ?

By HUGO GERNSBACK

HT. remarkable thing ahout radio is not this new art itself,

but rather the human element connected with it. Strange

to say, those who are intimately associated with it seem to be

least certain whither radio is drifting and what is in store
for it during the years to come. There is nothing new in this
condition, because it has ever been thus with radio since the days
of Heinrich Hertz.

Indeed, when Hertz first discovered “wireless waves,” no one took
the new discovery very seriously; not even the scientists themselves,
who thought of it as only a pretty Iot of laboratory experiments, to
which there could not be attached any practical future. It took
almost two decades to yank Hertz's experiments out of the labora-
tory and, even after Marconi brought “wireless” out into the open,
there was another long period of development when few toock the
new art seriously, and even the most far-sighted seientists could
not see much of a future for it

When the first book devoted to this subject, one entitled “The
Wireless Telephone,” was written by me in 1910, there was no such
thing as practical radio telephony. Though, by that time, it was
conceded that “wireless telegraphy,” at some time in the future,
would have an adjunct in the form of radio telephony, no one
dreamnt of such a thing as radio broadcasting. Indeed, even at
that time, in the preface to that book, I ventured the opinion that
within ten years everyone (particularly farmers) would have a
“wircless” tclephone whereby they could communicate with each
othér, instead of using the wire telephone. The prophecy was to
some extent fulfilled in time, but not at all in the way I had imag-
inc.  Everyone now has his “wireless telephone”; but it is not
used to talk to the neighbors. It is only a one-way instrument,
whereby we now receive what is put out by the broadcast stations;
but we do not use it to talk with our friends.

In view of the past history of the radio art, he would be a rash
prophet who undertook to foretell just what is in store for radio
itself.

Thus, for instance, we are now talking pglibly about radio televis-
ion, radiovision and the like; but, at this time, most of us imagine
that television will parallel broadeasting. It is freely predicted by
everyone who is seemingly “in the know,” that the large broadcast
stations will sooner or later put on television broadecasts; so that
anyone who has a set can sce what is going on in the distant
studio or at a remote point where the television program would be
picked up—at the night club, or on the Metropolitan Opera stage,
or at a baseball game, or a prize fight, or any other scene of
visual broadcasting. Other wiseacres say that nothing of the kind
will happen and that what we rcally will get will be “radio movies”
broadcast from some studio; in other words, the latest Hollywood
production will be run through a projecting machine at the trans-
mitting station and the result will appear on the screen in your
own home.

But it is quite possible that both these schools of prophets are
wrong, and that tcjevision will play an entirely different part,
which we do not even dimly discern today. One thing is sure;
that the young art of television will take on a most surprising
form, once it becomes established. How television and “aural”
broadeasting will finally be amalgamated, even the most daring
prophet does not venture to say.

The art of broadcasting as we have it today Is yet in its first
stage. In Europe it is thought necessary to tax listeners with a
definite fee every month, in order that the stations may derive
sufficient revenuc to keep going. In this country, such an idea
seems un-American, and a proposal to tax the public directly would
excite their violent opposition; therefore the taxation is indirectly
maintained, through the advertising appropriations for programs
put on the air by big corporations who thus scek publicity.

No one can foretell, at the present time, whether the “advertising
tie-up” broadecasting scheme of today is the final one, or that some-
thing entirely new may not be evolved in the future.

The entire broadcasting industry is in constant flux and there is
really nothing very mmuch settled about it today; it is too young
and too new for that. It is also to be doubted that, ten years from
now, broadcasting will be done in the channels between 200 to 545
meters now used. It is frequently predicted that, sooner or later,
there will be a stainpede down to the lower wavelengths, where
there are more channels and other advantages, as well as certain
disadvantages.

So far, large radio manufacturers have turned out no radio set,
which can be sold to the public, capable of being tuned as readily
on the short waves as it can be on the high waves. But it is safe to
say, that most of the large manufacturers are keeping a weather eye
on the short-wave situation and, if one or more break the ice and a
good set that makes tuning on the short waves easy is developed,
we will have another silent revolution in radic. Then the old pre-
vailing sets will be scrapped in favor of new models, just as the
battery sets are now Dbeing scrapped for A.C. electric sets.

The good thing about all of these radio revolutions is that they
are orderly and that they do not come over night. Indeed, it has
been found that sets built even as far back as 1923 still give good
service in 1928, The same will probably be found the case with the
present-day alternating-current sects, when the broadcast stations
take to lower wavelengths. Most probably, in that case, attach-
ments for present-day sets will be available to make possible tuning
them to the short-wave bands.

The objection has been frequenily raised, what will happen when
all the stations abandon the present wave channels and move
downwards? Tt is well known that, because of the “skip-distance”
effect, a local short-wave station will, in nost cases, become almost
inaudible at a short distance; in other words, it will be found that
a broadcast station located in New York or Chicago cannot he heard
at all or, at best, poorly in the very city where the broadcasting is
done; though strong enough further away.

'I‘lns, however, will not frighten the broadcast engineers, and lt
will be found that this will work out to the advantage of the chain
stations. Suppose that all of the stations were to move tomorrow to
the lower waveband; and suppose that you live in Chicago and find
yourself unable to tune in your local station. The easy thing to do
will then be to tune in the saine program from a New York station
which, it will probably be found, though 800 miles away, comes in
just as a local station does today. Thus—unless some new scheme
is developed whereby it will be possible to get short-wave stations
just as well locally as you get the high-wave stations now-—we will
then listen, not to our local stations at all, but to DX stations
exclusively in their stead.

Mr. Huge Gernsback speaks every Tuesday at 9.30 P, M, from Stations WRNY (297 meters) and W2KAL (30.91 meters) on various radio and scientific subjects.
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charge out of the magnetic ficld,

6 OMMON SENSE" is a much-
abused term; its original ineaning
is an appeal to the basis of all
science, as well as of all human

actions. It is the “common sense,” or unani-
mous agreement of mankind, that iron is
heavier than wood, that the sky appears
blue, that ice is cold, that the rose smells
sweet, that vinegar tastes sour, that the
notes of a fife are shrill; in other words,
that the samne things produce similar results
on the senses of any human being.

adio cannot be
leard-or Felt

E’l’ s no Pﬁys{cal\\Efe

Beneath the aerial of a 50-kilowalt station which is iransmitting, a piece of insulated metal (Iike an automobile body) aquickly gathers an electric
But a human body does not; wor can the man in the midst of this field tell when it is turned off.

There are differences of opinion as to the
aesthetic values or pleasure produced by
certain impulses on our senses; there are
slight variations in the sensibility of indi-
viduals. Some men cannot distinguish the
color red, others cannot hear -certain
sounds, and some arc poisoned by other
men’s meat. DBut, speaking generally, the

person whose judgments of the outside
world differ too widely from the rest of the
human race is held to be lacking in “‘com-
nwon sense.”

Operators of a 50-kilowatt station like WEAF, exposed to magnetic radistion of high intensity
day in and day out, feel no physical effects from this source; and the .only thing about @ trans-
mitter that is dangerous is a live wire or part, as in any power plant.

¥
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DISCOVERY OR DELUSION

‘When, therefore, a startling discovery is
made by anyone, the practical test of its
truth is his ability to show the same thing to
others, or to account satisfactorily for their
inability to perceive it. If a person claims
to see the invisible, e must at least be pre-
pared to show to the skeptical that the
“something” invisible to them is really there.

It is, therefore, in the original meaning of
the words, that we confidently assert that
“common sense” shows us that radio waves
cannot be seen, heard, felt, “hefted,” smelt
or tasted by human beings. It is only by
indirect means, and the interposition of ma-
terials which radio perceptidly affects, that
its presence can be discovered.

Yet, with considerable frequency, Rapie
News receives letters such as that repro-
duced here, This letter is somewhat differ-
ent from the usual run; the writing shows
that it is from the pen of an educated man,
even though his use of radio terms is a bit
uncertain,. We have received a letter from
one unfortunate who had issued a handbill,
“Murdered by Radio,” to proclaim that he
was being persecuted by unknown ¢nemies,
and who implored instructions how to shield
himself against radio waves.

These are delusions/

If any man feels sensations for which he
cannot account—mysterious sights, sounds,
“hot flashes”—which are not shared by those
about him, let hin consult a capable physi-
cian. 'The faults are in his eyes, ears, “sen-
sory” nerves,. or over-strong imagination.
Such “hallucinations” were known thousands
of years before radio was thought of. They
do not necessarily mean insanity in the sense
of mental derangement or lack of reasoning
power; but they do usually mean a state of
ill-health that imperatively commands atten-
tion.

YEARS EXPOSURE PRODUCES NO SIGNS
And, to physicians as well as to the laity,
it may be timely to say that radio as radio
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does not produce effcets of sight and sound.
We know Lhat people oceasionally hear
strange sounds coming from unexpected
sources and recognize bits of a radio pro-
gran, as in the cases described in the ar-
ticle below. But, whenever this has hap-
pened, there has been metal nearby to pick
up and carry radio. A man does not walk
through the woods and hear the branches of
the trces rcproducing radio music.  Nor,
even though he stands within arm’s reach of
a high-power transmitter, does he hear, see

Py
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Do not be alarmed if the steve starts to sing,
as it did tn Santa Barbare. (See page 854.)
Call the neighbors to hear it.

or feel in any way radio waves. If it were
so-—if it were possible that even the most
intense concentration of radio eould in
course of time break down the system like
X-rays or burn like sunlight—the operators
at the big stations such as that pictured
liere would years ago have felt the effects.
But, necither for sickness nor for health,
docs radio aflfect the system.

SHORT-WAVE SYSTEMS

We now touch on the point which our cor-
respondent misinterprets, that of ultra-short-
wave stations. It is true that around a five-
or six-meter wavelength, and perhaps below,
with very high power, a transmitter will
cause a slight heating of bodies very close
to it. That effect is manifested only by the
conversion of this electrical energy into
heat; and a very much smaller amount of
electricity in a reficcting heater would pro-
duce sensible effects on those around it much
quicker. KFurthermore, for only a few feet
away from a very powerful (and expensive)
transmitter can this effect be detected by a
buman being.

The experiments described in the article,
“Everyone¢ His Own Aerial,” do not produee
the slightest sensation in the participants
while they are vibrating with and reflecting

A Recent Letter
Editor, Rapio News:

Reading the January number, I note
that youw have published an article on
human radio reflectors and also on
“mysteries” of radio. I believe thal
I am in possession of a real mystery
that will startle you and also seem at
first impossible until you give the mat-
ter consideration.

The fact is that some criminals have
set up in this city and nearby two
powerful stations operating on human
frequeney. I myself have exrperienced
an oscillator fever from same. They
apparently do not care ome iota for
human life or property. I have even
difficulty in driving my machine, due
to the fact that they are evidently
using an etherical (sic) form of trans-
mission on a powered beam and I be-
lieve is brought aboul by the use of
photo cell lemps and a television sys-
tem. They are also capable of estab-
lishing vocal communication on same
and I have heard them talk and know
for a fact that they are our first real
air criminals, and believe that they
are really insane. So severe hus been
their activity, power and directional
eapability that I was able to plot on
a map and trace the definite location
of one of these stations to the exact
block (location described).

The aerial he was using was of the
one-pole form, tripod style, a series of
wery short wires about 10 feet from
insulator to insulator, of the counter-
poise system,; thal i3, a wire under
each system of direction. I suspect
that the article you published on the
use of tuning on human frequency as
used at the University of Cualifornia
is where they procured their idew, and
that one or more men are from the
east. I will appreciate your help on
this matter and will furnish any in-
formation possible. I have also taken
the matter up with the detec-
tives. You know absolutely that this
is new and they may be skeptical in
the matter and work slow, and the re-
suit, this buneh of criminals get away
and operate again. So please yive me
épery possible assistance.

(Signed)

the waves of a moderate-powered transmit-
ter. A man may touch the aerial post of
his set and serve as an antenna to bring in
a broadcast signal out of the ether; but, so

811,

far as his own bodily organs are concerned,
there will never be any way by which he
can tell that there are radio waves around
him-—any more than he can see the ultra-
violet and the infra-red rays of which he
has been told.

If we could conceive of intelligent beings
composed of a magnetic substance, such as
iron (as in a rccent piece of very striking
scientifiction, “The Metal Emperor,” which
appeared as a serial recently in the pages of
Science anp InvenNtion) they would be able
to feel the action of radio waves, as we do
those of heat and light; and to receive from
them, no doubt, sensations of pleasure and
pain proportioned to their intensity. We
cannot, of course, imagine what such a scn-
sation would be like; for, while ability to
feel the presence of a magnetic field might
be a boon to mankind—and it might be a
curse—it has not been bestowed upon them,
A man can put his hand, without feeling

radiator
guictly {nvestigate, itke Dr. Summy (Page 858).

If your starts  plaving the piano,

anything different about the air or the space,
into a magnetic field in which iron- would
melt.

Therefore, not only to those who believe
they are hearing radio or feeling it, but to
those in authority and in the medical, legal
and clerical professions to whom such suffer-
ers come with their stories, we have only to
say that the belief has no foundation in
fact; and that, if it had, the matter could
and would be demonstrated openly to all
within hearing. 'We have further to say
that, while delusions of persecution eaused
by imaginary, invisible voices drove many to
madness before the days of radio, in this
age of better understanding a correct diag-
nosis should in every possible case be given,
to guard the sanity and to promote the phys-
ical healing of the sufferers, if possible.

Real Radio Mysteries Reported by Our Readers

Y radio music and speech bursts
forth in the most unexpected
places, without the intervention of
any apparent means of picking up,
detecting or reproducing the signals, is still
among the “ ‘Mysteries’ of Radio” descrived
in the leading editorial on page 619 of the
January issue of Ranto Nrws. DBut the fact
is a source of scientific curiosity, rather than
of awe. A public which has become used to
the miracle of radio is not impressed with
any impossibilities in the matter of its ex-
empljfication—like the prairie Indians who

set down the telegrapher’s climbing spurs
and his hundred-mile reach alike as “medi-
cine! (magic) and dismissed all further
inquiry into the methods used.

The radio experimenter, however, who
has to work hard for his results, fecls a
greater interest in the matter. Many odel
things have been noted from time to time,
but uncertainty as to the exact eonditions
prevailing (electrically) at any given instant
have prevented an attempt to reproduce the
demonstrations; particularly when they
seem to be structural freaks,

www americanradiohistorv com

One thing, however, is generally to be
noticed; they occur in close connection with
some system of piping, wiring, or other
metallic assembly of large extent. The
analyses of the phenomena contained in
press reports are often those of laymen,

For instance, the Associated Press carried
some weeks ago the dispatch reproduced in
facsimile in the continuation of this article;
and, of course, the same story appeared in
the same words in many papers; many
of ‘whose readers, on that day, accordingly,

(Continued on page 854) ]
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Hearing Plants Grow by Radio

Imperceptible Movements of Plants Affect Sensitive
Oscillators and Produce ‘‘Beat’ Notes, Which are
Broadcast by Austrian Scientist, Prof. Richtera

N their efforts to present radio programs
of a “different” kind, broadcast stations
here and abroad have taken their micro-
phones into strange places and have

picked up with them manv strange and un-
usnal sounds. Deep-sea divers have dragged
‘“mikes” down into the green waters of the
seay aviators have taken them aloft in the
clouds; surgeons have admitted them to their
operating roonis. In New York the sound
of goldfish swiimming in a bowl was success-
fully broadcast in a most interesting manner
from Station WRNY ; in Iowa the sounds of
human nerve currents, and in Japan the
heartbeats of a maternity patient have been
“put upon the air” for the edification of
local listeners. The explosions of shattered
atoms have crackled in the ears of a distant
audience.

It has remained for an Austrian scientist,
gifted with a sense of publicity values, to go
even closer to Nature and to reveal her own
voice over a radio broadecast station. He
took a pot of flowers from his living-room
window, placed it in the company of a lot of
complicated electrical apparatus, and then
actually broadcast the sounds made by the
blossoms as they grew imperceptibly before
his eyes! Needless to say, the radio listen-
ers who were permitted to cavesdrop on the
novel experiment obtained quite a thrill out
of it.

As the instruments which made the stunt
possible may easily be obtained and put into
operation by any capahle radio engineer, we
may now expect that ringside descriptions of
championship prize fights will be enhanced
by noises indicating the growth of bumps on
the protagonists’ heads; so that grandmoth-
er’s appreciation of the gory battle will be
complete except for the odor of the blood on
the canvas. Many other uses for the ap-
paratus will suggest themselves to enterpris-
ing station managers.

The principles of operation of the electric
ulira-micrometer, which is the name given to
this remarkable instrument, will be under-
stood readily by the radio fan, and a de-

By Ashur van 4. Sommers

scription of them may be of interest. No
constructional data or constants are given,
as the apparatus can be duplicated only by
an engincer having laboratory equipment at
his disposal. The original apparatus used for
the Vienna broadcasts was designed by Prof.
Richtera, director of the “Ravag” station in
that city.

A ;'s‘m‘ple form of electric ultra-micrometer,
consisting mervely of two metal plates fastened
to adiusting rods.

HOW IT WORKS

Briefly, the idea is to arrange a delicate
system of levers in such a manner that the
upward movement of the plant as it grows
moves one plate of a tiny condenser. This
condenser is connected across the tuning
condenser of a high-frequency oscillator,
which is tuned to exactly the same frequency
as a second oscillator of identical construc-
tion. While the lever remains stationary,
the two locally-generated currents do not
produce any “beats” because they are tuned
alike. However, the very slightest movement
of the lever, which will be caused by even
an infinitesimal growth of the plant or flower,
alters the capacity of the midget condenser
and throws one oscillator off tune. Since
the oscillations generated by this unit are
now slightly different from those of the
other, they will heterodyne or “beat,” and a

* third frequency will be generated, equal

numerically to the difference between the
two original oscillations. If the values are
properly selected, the beat signal can be
made to fall in the audible band, between
16 and about 10,000 cycles.

Left: Inside view of the

two osciilators, showing

the complete shielding
between the parts.
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BROADCASTING A PLANT S PULSE

The beat note is then led directly to the
modulator circuit of the broadcast trans-
mitter, and will go over the air as a peculiar
squeal. Another possible arrangement is to
reproduce the nojse first through a loud
speaker, and to pick up the sound waves
with the usual studio microphone. This
scheme allows the operators to listen to the
apparatus directly and to determine whether
it is working properly.

In the actnal oscillators used in the experi-
ments by the Vienna broadcast station,
“Ravag,” which are pictured on this page,
the circuits were adjusted to a frequency of
1,500,000 cycles (200 meters). The plates of
the condenser whose eapacity is affected by
the growth of the plant are very thin alume
inum- dises about two inches in diameter.
The top plate is attached to one arm of the
lever, while the bottom one is fastened to an
upright rod. The position of the latter is
adjustable, and is determined by experiment
with the particular plant being used.

The growth of mushrooms has been ob-
served with the aid of this apparatus. One

A more advanced form of electric micrometer,
with which distances of a fraction of a mil
lionth of an inch can be measurcd.

end of the lever is simply rested on the top
of the mushroom; as the latter rises, it
pushes the other end of the lever downe
ward, increasing the capacity of the midget
condenser and, consequently, decrcasing the
frequency of the oscillator in whose circuit
it is connected. It is interesting to know
that the movements of plant growth are not
steady, but pulsating—Ilike the strokes of a
pump.

Below: Front panel wview of the oscillator
unit, completely enclosed. The dial at the
right edjusts ome of the oscillator civeuits.
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MEASURING INVISIRLE DISTANCES

The electric ultra-micrometer has a prac-
tical use in the measurement of extremely
small distances, since variations in the length
of an object to an cxtent as small as
1/250,000,000th of an inch can be detected.
This movement is so much smaller than a
wavelength of light that it is necessarily for-
cver invisible. Very slight changes of tem-
perature, which aflect the length of pieces of
metal, can be measured with precision to
1/5500th of a degree, Fahrenheit. In fact,
when a person cnters the room in which the
clectric ultra-micrometer is located, the rise
in its temperature occasioned by the heat of
a human body is enough to cause a loud
squeal to issue from the loud speaker.

The ectual appaeratus used in the experiments
at the Viemne broadcast station. The left end
of the lever merely rests ou the flowers.
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As may be seen from the accompanying
illustrations, the oscillators arc built into twe:
adjacent metal cans which shield them com-
pletely from each other. Fach can contairs
an oscillator coil, a vacuum tube, and the
usual filament resistors and radio-frequency
chokes. The *A” and “B” batteries for each
circuit are contained in the same cans, bu¥
separated from the radio-frequency com-
ponents by metal partitions.

The front panel of the instrument looks
like a large one-dial recciving set. It holds
two meters, a dial to adjust the tuning con-
denser of one of the oscillators (the othex
being fixed), and two auxiliary knobs for
filament control. Onee adjusted, the ap-
paratus is left alone.

“It Isn’t All in the Set—I¢t’s in the Location!”

N editor’s mail contains few surprises,
A but, on the contrary, a great deal of
matter which can be expected daily
in proportions determined by the law of
averages. If he is a radio editor, he will
know that the quest for “DX” is an un-
dying flame, by the number of inquiries like
this, from a Virginian, “How far can KIFI
be received in the daytime?”’—or this, from
a Californian, “Is there any set made that
can reach out practically any time and pick
up New York from here?”

The power of the transmitter and the
signal-anplification factor of the receiver
are the only two terms of the problem that
occur to the average inquirer. 1f a receiver
gets a 1,000-watt station 1,600 miles away,
for Smith in Ohio, why should it not get
any 1,000-watt station at the same distance
for Jones in Nevada, or Robinson in New
York City? Why this diserimination? in-
quires many an indignant set owner, who
has been spending money freely in order to
have on his log just as good and far-off
stations as anybody.

The letter which follows puts the case just
as thousands see it, but in so ¢lear a manner
that we leave Mr. Timberlake to state the
position of the sct owner who is disap-
pointed of the distance reception for which
he is willing to pay, and oftentimes has paid,
good ‘moncy.

WANTED, A REAL DISTANCE-GETTER

Editor, Rapto Nuws:

1 have been a constant reader of your
most excellent paper since the first few is-
sues, and I assure you that 1 have more than
appreciated the great interest it has af-
forded mc over a period of years.

I shauld like to enter a plea, one that will
no doubt be echoed by thousands of your
readers, a plea for a real distance-getting
recciver, if nccessary, regardless of cost.

I have purchased and built up practically
every powerful (so-called) receiver adver-
lised in your paper during the last four or
five ycars. I have also built up from the
best of parts the majority of sets deseribed
by the contributers to your magazine; but
they have all fallen short, very far short, of
the results claimed by designers or manu-
facturers. It may be my own fault, but T
cannot sce where I have slipped up. I have
used patience, the best of parts, and ex-
treme care over details.

From tine to time I rcad of the very won-
derful results obtained by some of your

readers, both on long and short waves, and
wonder why I cannot duplicate their recep-

tion with sets that should be many times

more powerful. DBy the word powerful I
mean their ability to get distance stations.

At the moment I am using a set having
five R.F. 222 tubes. It has a range, either
on detector using phones, or speaker vol-
ume using four stages of audio, of about
1,200 to 1,500 miles at the outside on a very
good night—no greater range than that ob-
tained with a duplicate receiver using five
201As, or a three-tube Peridyne. On all
three sets, using the same aerial at about
the same time, a number of stations can be
heard murmuring away off in the distance;
but no amount of experimenting with tubes,
ground, aerial, cte,, will make the slightest
difference. This applies to both my town
and country location, the latter being hy
the side of a large lake, where reception
should be good. (This iz not necessarily
true.—REpiTor.)

THE GOOD OLD DAYS

Won’t some learned individual or progres-
sive manufacturer come forward with =
really powerful and efficient receiver thas.
will reach out and get a few of the statioms:
that are now on the extreme edge of our
present reception; which edge is about the
same distance away as it was in the oldl
days of the one-tube set? 'I'lie cost of such
a set should not prevent a number heing
sold, as $600.00 to $1,800.00 (in Canada} i
being paid for very indifferent sets buried
away in very ornate cabinets, the owners of
which quickly become dissatisfied when they
realize that they have paid a great deal of
money for a receiver which will do little o'
no better than a sct costing ten times less,

Quality of tone from nearby stations is
a good argument; but the majority of lis-
teners would be more than willing to pay
more for a receiver that will occasionally
get a different station further afield.

{Continued on page 862)

Commuunication companies, to whom ceriain reception is their bread and butter, cannot depend

on the best receivers alone.

They spend thousands $o find a good location, and thousands more

for an aerial system like thot shown—c short-wave R.C.A. antenna at Riverhead, N. Y.
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Radio Echo from the Depths of Space?

N astounding, and yet unexplained,
phenomenon has been observed by
European scientists and engineers,
and brings to mind at once all ideas

that have been proposed with more or less
practical plans, for communication with
other worlds than ours. It is nothing else
than the echo of radio signals, observed after
a period when no possible circuit of the
wave round and round the earth’s circum-
ference could leave it with sufficient ampli-
tude to be recognized. The first hypothesis
set forth, with a plausible argument in its
support, is that the waves are reflected back
from an electrified region—no# the famous
Heaviside layer, at its supposed height of
sixty to three hundred miles, but one far out-
side the orbit of the moon—one which is per-
haps 1,250,000 miles away,

It has been known for some time, and re-
corded by delicate automatic machinery, that
the signal from a very powerful short-wave
station is received, not only once at the time
of its arrival over the shortest great-circle
path of reception and again on its arrival
over the longer route in the opposite direc-
tion, but even after it has gone again around
the world. The fact is indicated by a dupli-
cation or shadowing effect in the record of
the signal on the sheet of the recording in-
strument. But less than one-seventh of a
second is required for a radio wave to go
around the world through the atmosphere.

A SURPRISING DISCOVERY

Late in 1927 a Norwegian engineer, Jiir-
gen Hals, detected a similar effect in re-
ception from the short-wave station PCJJ,
at Eindhoven, Holland, on 30.20 meters. He
could hardly believe the fact, for the interval
between the main signal and its “shadow”
was no less than three seconds. In this time

Are Short-Wave Signals, Escaping from the Heaviside Layer,
Turned Back by Magnetic Field a Million Miles Away?

By C. P. Mason

a radio wave has, presumably, time to travel
twenty-two and one-half times around the
earth, or out to the moon and back. Re-
peated observations confirmed the presence
of the delayed echo; but Mr. Hals, unable to
give any explanation which seemed logical,
kept his discovery to himself for several
months. He then enlisted the services of
Professor Stiirmer, a well-known authority
on terrestrial magnetism, The latter made
arrangements with Dr. van der Pol, technical
director of PCJJ; and a series of 31.4-meter
transmissions, with undamped waves, were
effected for the special purpose of testing
the conditions under which this echo was
produced. For some time the results were
negative; but, on October 11 last, cchoes
were noted plainly.

An idea has undoubtedly occurred at once
to our readers; that radio reflections from
the moon have been received. Well, plausi-
ble though that supposition may secem, the
new observations added even more startling
phenomena to be accounted for. The radio
echoes were heard after the lapse of from
three up to fifteen seconds, corresponding to
the time of travelling nearly three billion
miles, or to a point five times as far away
as the moon, and back again. A race of
110 laps around the globe, certainly, would
leave a radio wave rather too exhausted to
wiggle even the most sensitive aerial circuit.

OUR ELECTRON GIRDLE

Presenting a purely temporary hypothesis
in a letter to Nature (London) Professor
Stiirmer suggests that the wave is reflected
from the electrified region in space where
electrons emitted by the sun are captured by
the earth’s magnetic field (See Fig. 1). Many
years ago he published a mathematical sur-
vey of this field, concluding that the earth

97

must be surrounded by a huge, though in-
visible, clectric belt not unlike the well-
known rings of Saturn in its arrangement
(Fig. 2C). At the magnetic egquator, this
region would be farthest from the earth,
while the captured electrons and other elec-
trified particles would come down closest to
the earth in the polar regions; thus pro-
ducing the well-known effect of the aurora,
which manifests itself. whenever the sun is
in a state of electrical and magnetic erup-
tion.

Other observers contributed suggestions.
They point out that audio-frequency disturb-
ances of a natural nature (in addition to
radio-frequency “static”) may be picked up
out of the ether. A distinet click will be fol-
lowed by whistles at intervals of some sec-
onds; and it is suggested that these are due
to disturbances, perhaps at a very great
height, whose reflections from enormous dis-
tances over varying paths draw them out
from sharp tones to protracted whistles.

Be this as it may, very profound reflec-
tions are caused by the reported phenomena,
no matter what the cause. It has long been
known that the sun carries with it (in addi-
tion to its visible satellites, the planets) at-
tendant masses of invisible matter, very
finely divided, yet of considerable mass in
their total. The phenomenon of the “zodi-
acal light”” has not been fully analyzed;
but it is enough to say that, under favorable
conditions, 2 broad luminous area may be de-
tected in the night sky, evidently centered
around the position of the sun below the
horizon (Fig. 2B). This area obviously ex-
tends past the earth in the zodiacal region in
which the planets move; for in the place in
the sky exactly opposite the sun may be seen

(Continued on page 881)
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¢“Miniature Music”’---A New Point of View

) Since Radio Has Brought Music Into the Listener’s
Home, Out of the Auditorium for Which It Was Orches-
trated, Shall We Revise Our Notions of Quality ?

of an orchestra in a normal home nnust

be at a very considerably lower level of
volume than that which would be heard by
& person having a good seat at the concert.
For not only is the expense of reproducing
an orchestra at full power prohibitive in
most cases, but also there are “the neigh-
bors” to be considered, to say nothing of
those members of the houschold itsclf who
wish to study or read or talk.

We may safely assume, then, that in
nearly all cases we shall reproduce the musice
at a reduced volume. Now it is well known
(sec page 216 of Ravio News for Septem-
ber 1928) that, if the volume of music is
reduced, the reduetion is chiefly noticeable
on the lower notes; that is to say, if we
listen to a well-balaneed orchestra from a
distance, we shall notice a lack of bass notes.
Equally, if our reproduction is perfect as
regards the halance between high and low
notes, but reduced in volume (as we can
assume will be the case), we shall niss the
Jower notes; and we shall thus have the
illusion of listening to the orchestra from a
distanec—fromn the last gallery, or even the
vestibule, let us say.

IN practically all eases, the reprocduction

A NEW STANDARD

All attempts of radio engineers at present
appear to be in the direction of equalizing
the reproduction through the audible seale,
and thus giving us this illusion, thanks to
the perfect balance of the sounds emitted
by the loud spealker.

In view of the reduced volume almost in-
evitably associated with this reproduction, 1
would reply, emphaticaily, no; although in
so doing I may run counter to practically

B P
Why strive after the illu- g
sion of being present af a 1
cosicert (and in a bad scat ( } .|||-f-
at that!) fust because the F, i R
listeners of the past were =
accustomed to hear di-

reetly?  The composers

j

By R. Raven-Hart

all published technique. On the contrary, I
would suggest that we abandon all attempts
to reproduce the illusion of being present
at a concert, and boldly make for a new
standard in music, suited to radio condi-
tions, and which one might call “miniature
musie.” By this I mean that radio sets
should be so designed that the eqr receives
balanced ntusie; not that the loud speaker
should put out a balanced reproduction, but
that the parts of the musical scale which
the ear hears as wealker than the rest should
be over-amplified, taking into consideration
the over-all volume which the set is intended
to give. (Thus, for example, in a set de-
signed to give a loud-speaker reproduction
of the unobtrusive sort that can be ignored
if onc wishes, the bass would be over-
amptified, and to a less extent the extreme
upper frequencies.)

NO REAR-SEAT REPRODUCTION

It seemns to me, in fact, that it is time
for radio engineers to realize that the lis-
tener of the fulure, and even the listener of
the present {o a far greater extent than is
realized, ill base Lis musical education on
the music as heard by radio, and will very
rarely attend a concert. Why, then, con-
tinue to strive after the illusion of being
present at a concert (and in a bad seat
at that!) just because the listencrs of the
past were more accustomed to hear directly
than by radio and thus found it more pleas-
ant to revive memories of concerts by means
of a faulty reproduction than to hear all the
orchestra, properly balanced but in minia-
ture?

Two objections may be raised. One is
that the average and inexpensive radio ap-

i 1]

woield have liked to have

cueryone enjoy good seats.
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paratus of the future will probably be able
to give full-power reproduction, and that,
theretfore, fidelity can be obtained only if
the balance is perfect. Admittedly, if it
is a case of reproduction in a hall approxi-
mating in size that of the concert hall
itself; but such volume is utterly undesir-
able in a normal home, and any steps taken
to reduece it (¢. ¢, by a volume control in
the set, or by putting the loud speaker in
another room), at once re-introduce the
defective balance due to the ear, unless this
defective balance is corvected by an unbal-
ance of the reproduction.

There is one interesting teehnieal devel-
opment possible, however, and that is a dis-
criminatory volume control, such that, as the
volume is reduced, the portions of the scale
which the ear then hears as over-weakened
are automatically not eut down to the same
extent as the rest—in other words, a volume
control such that the equilibrium, as deter-
mined by the ear, is preserved at all levels
of volurue that the set will produce. Noth-
ing of the sort seems to have been designed
as yet; a resistunce shunt of considerable
self-capacity, across the loud speaker, would
act in this wayv to a ccrtain extent, as re-
gards the lower notes at any rate, but
something more exact is required.

WHAT DID BEETHOVEN MEAN

The second objection is that the composers
did not intend such unbalanced reproduc-
tion; that we should strive after the effect
that would have heen produced by their
original performance on persons sufficiently
far away from the orchestra to hear the
music at the reduced level suitable for our

(Continved on page 866)
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N the broad piazza of his magnifi-

cent laboratories building, Harold

Dare, the great impelling power of

Flicker Films, lounged in a com-
fortable chair at the close of a long day of
strenuous endeavor and accomplishment. The
full moon, glowing in the heavens like a soft
amber spotlight, threw into bold relief the
distinguished features of Ilarold Dare’s
classie face—the high, broad forehead, the
straight line of his sensitive, arlistic nose,
and the firmly-chiseled chin. It was for
him a time of quiet meditation upon the
weighty problem of the morrow.

Suddenly a mufiied explosion, followed
by another, and yet another; a flash of
blinding flame, and great billows of black
smoke belched from the windows across the
street; an instant’s deathly silence, and a
terrific explosion shattered the very founda-
tions of the night.

Harold Dare sprang from his chair and
strode rapidly into the laboratory where
the technicians were working at their instru-
ments. “Come, staft?” he cried: “A terrible
menace threatens the public safely! We
must avert it! To the rescue! Run hose lines!
Man the pumps!” Seizing a carboy of car-
bon tetrachloride and a fire extinguisher,
he dashed from the room.

Fire engines were already arriving, their
roaring exhausts and shrieking sirens mal-
ing a bedlam of the night; department after
department was responding to the summons
to pit its puny strength against the red
demon that was ravishing the beautiful
building, In the light of the red flames, the
struggling firemen frantically dashed into
the swirling, stifling smoke, only to come
stumbling baek, blinded and choking, gasp-
ing for breath, while higher and higher
rose the flames.

Then Harold Dare and his men apppeared
on the scene. A great cheer went up from
the assembled crowd. 'Through the smoke-
filled doorway he led his men, who dragged
with them the heavy armored hose from
the laboratory. Dare himself shouted the
signal that sent a powerful current of car-
bon tetrachloride pulsing under tremendous
pressure through the hose.

The rest was merely a matter of moments.
Before the heroic efforts of Harold and
his men, the flames quickly gave way. And
when the great film star stood in a window
of the wrecked top-story and faced the
newsreel cameras that were clicking away
a record of the terrific struggle, the crowd
burst inte a demonstration which lasted for
many moments. As decisively, as dramatic-
ally, as gloriously as in onc of his own
super-productions, Harold Dare had saved
the day!

* * *® *

Upon one end of a long table in the
Dare laboratories, lay a pile of junk:
twisted scraps of metal, fragments of wire,
bits of steel, all rusty and smoke-stained,
all methodically arranged and ticketed. At

the other eénd lay a mass of papers-—records
gleaned by long hours of intense study,
watehing, and application-—piles of prints
and data sheets gathered through long
vigils of ceaseless research and deduction.
And about this table, the cream of the
world's engineering talent sat spellbound,
listening with intense concentration to their
chief, as he unfolded a story of dark -and
devious doings, of criminal activities against
one who had ever stood upon the highest
pedestal of honor and rectitude—a story
which was within the hour to set the whole
world aghast with horror at the diabolical
deeds of a fiend who would stop at nothing
to accomplish his fell designs. Beautiful
Dorothy Golden, Harold Dare’s private
secretary, recorded for posterity the words
of this historic conference.

“Gentlemen,” said Scott, Dare’s famous
chief engineer, “let us summarize our find-
ings in this despicable, depraved plot
against the man who has done more than
any other man in history, not only to further
the advancement of science, art, and the
movies, but to uplift the masses and raise
them constantly to higher and ever higher
realms of happiness, health, and harmeny.

“We have found that the terrible explo-
sion which destroyed the building across
the way was caused by an incendiary bomb
—a miniature airplane which dropped out of
the sky, laden with explosives and incendi-
ary material; while miles away, a cruel,
coldly-calculating fiend sat at a radio trans-
mitter, directing by radio control the flight
of the plane with its cargo of death. What
could be the motive? Would anyone go to
the expense and trouble of so complicated
and difficult an undertaking as this, merely
for the purpose of setting fire o an empty
office building—when a dozen ways would
have been safer and easier? No! But across
the  street, pgentlemen, was an immense
laboratory, wherein an organization of
highly-trained experts work night and day
toward the execution of the plans of a-great
man for the betterment and benefaction of
his public. And much as I regret to say
it, there is a person—nay, fiend—who would
stoop to such a dastardly deed as this.
Dandy Diavolo, who, as the world’s great-
est villain, has pursued Harold Dare
through countless reels of the Flicker Films,
alone would resort to such tactics to ruin—
and probably blot out of existence—the one
whom he has ever hated and persecuted.

“Do you remember,” he continued, with
growing earnestness, “how, in that great
film drama, ‘The Clutch of the Corsican,
Diavolo, as chief of the ring of opium
smugglers, attempts by means of a radio-
controlled aerial torpedo to blow up the
Federal secret service building, where
Harold Dare, as a U. S. secret service
agent, and Ruth Roguish, his co-operzative,
are on the point of giving to their chief
information which will result in the arrest
and imprisonment of the ring; and how
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Mr. Dare, just in the nick of time, glimpses
the winged death hurtling through the air,
steps over to the radio transmitter in the
chicf’s office, starts up the rotary gap and
sends out the signal that deflects the tor-
pedo into the bay? And now, gentlemen,
history repeats itself: Diavolo has endea-
vored to duplicate the tragedy that very
narrowly overtook his hated arch-enemy.
He has failed once; davc we hope that he
will fail a second time? No!! ‘We- must
act! Let us devise a means of foiling the
fiend, as did Mr. Dare in his great celluloid
drama! To your places, men!”

Silently that great organization set about
its tremendous task, to pit its combined
intellectual powers against the terrible cun-
ning of a fiend; while outside, the public,
warned by swift radio bulletins from the
Dare station WROT, suddenly awoke to
the perilous situation. The Chief of Police
offered his full cooperation, and all the
resources of the great city of Los Angeles
were placed at the star’s disposal. Whole
carloads of detectives armed to the teeth
were sent whizzing through the city in all
directions. A cordon of policemen was
thrown about each of the city’s public
institutions, for it was generally conceded
that a fiend who would adopt such terrible
means of accomplishing his private ends
would as likely as not direct his next attack
upon orphan asylums and hospitals. As
quickly as the keen mind of Scott had
formed an opinion, the public likewise
drew swift conclusions regarding the proba-
bility of Diavole’s implication in the out-
rage; yet, although every movement of the
villain was shadowed, no clue could be
found to link him with the explosion. The
aeronautical industry was at a standstill,
for every airplane, balloon, and glider was
looked upon with intense suspicion by every
right-minded citizen. And when the posi-
tives of the Dare picture, “The Clutch of
the Corsican,” were brought from the vaults
and exhibited at motion-picture theatres,
the rush to see ithem was so tremendous
that scores were trampled to death and the
gross box-office receipts were the greatest
recorded in the history of the industry.

A strange structure appeared upon the
roofs of the Dare studios. At the sugges-
tion of a Dare engineer, a huge steel net
was stretched over the entire group of
studio buildings. Although not a great
deal of confidence was placed in this device,
still it was hoped that it might lighten the
effects of an explosion, A captive balloon
was anchored above the studios, and from
it observers watched constantly; by day
throngh powerful prism binoculars, by
night through a super-sensitive sound
detector.

As soon as possible the great Dare or-
ganization resumed its regular activities. In
order to safeguard the lives of star and
staff, production was concentrated upon
outdoor scenes for the time being, and work
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upon the indoor stages practically ceased.
But, conscious of their responsibility to the
public to carry on the plans of their chief
for everything that was bigger and better,
the devoted members of the Dare engincer-
ing staff remained faithfully at their posts,
In the laboratories building, where the
danger was greatest, the various groups
worked calmly at their research, heedless
of the terrible hazard, thinking only of their
duty, and of the bonus promised them by
the thoughtful Dare.

The great Scott, with his group of asso-
ciates, was personally proceeding with an
investigation which he had been conducting
when interrupted by the terrible explosion.
The purpose of the test was to determine
the tclevision transmnission-characteristic of
the Dare broadcast station, when operating
by remote control over a short telephone
line leading from the laboratories building
to the broadeast studio. A test chart con-
sisting of a number of converging fan-
shaped, pointed seginents of solid black
against a white background was being tele-
vised. Its television equivalent was carried
to the studio by the telephone line, broad-
cast, and the received version photographed
upon the motion-picture film, later to be
compared with the original. The sharpness
with which the converging points were de-
fined constituted a measure of the quality
of transmission. And now, in a darkened
projection room, the engineers were trac-
ing, point by point, the effect of certain
adjustments upon the operation of the cir-
cuits.

“Cut !” suddenly spoke Scott to the opera-
tion of the projection machine: “What has
happened to the film?”

Across the center of the screcen ran a
series of white dots, like minute punctures
of the tiny film of the camera,

The lights blazed on; the operator stopped
his machine, opened the cover, and extracted
the rcel of film.

“See!” he exclaimed, holding the film in
the powerful light of the projector. “The
dots are printed into the filnn. Some stray
current must have interfered.”

“Nonsense!” snapped Scott: “A burst of
static, or battery noise, would have marked
perhaps a dozen frames—not more. Per-
haps somcthing has gone wrong with the
camcra shutter, This pattern of dots runs
right along for a dozen feet. See! This
was no mere stray current.”

“Perhaps,” suggested another engineer,
“another station was operating upon the
same wave. A wave modulated by a single
audie frequency would foree such a pat-
tern.”

“You forget,” replied Scott, “that we
have an exclusive channel. No station has
the right to use the same wavelength. Let
us see if the dots continue throughout the
film.”

The film was replaced and projection re-
sumed. For several minutes the dots wove
a zig-zag pattern across the screen. Then
suddenly they ceased and the pattern of
the chart stood out in sharp contrast. “See!”
said Scott. “It was an exterior signal! It
came from—

He gasped. Like those at the feast of
Belshazzar, all the staff sat petrified with
amazement and fear; for across the very
blackest of the chart shone forth a gleaming
deatl’s head—glistening, threatening, ter-
rifying. For a moment it regarded them
with a baleful stare; then it was gone,

The last of the film clattered through
the machine; but that grave group sat

‘on our television screen.
have been keyed in such a way that the

paralyzed. The handwriting on the wall!
A miracle! What was its meaning?

“Let us sce it again,” weakly murmured
an engineer. The filn was rewound, and
again it clicked through the machine. Three
minutes passed; the strange pattern of dots
flickered and disappeared; then again rose
that dreadful spectre, its ghastly grin
striking many a cold chill to the hearts
of that dauntless staff.

The great Scott rose and addressed his
unnerved eungineers. “Staff, there is one
possible cause for the terrible spectre we
have just witnessed. Some outside station
was operating upon our exclusive channel,
emitting a wave modulated by some peculiar
combination of frequencies. IFor each cyele
of the current, a bright spot was produced
The wave must

bright spots formed first the pattern of
dots, and then the terrible death’s head.
Who was operating upon our channel? Miss
Golden kindly take this note: To the Super-
visor of Radio, 999th district: ‘Sir: This
is to report the reception of interfering
signals from an unknown station operating
upon our exclusive short-wave channel. The
signals were heard from three minutes, be-
ginning at 7:42 p.m. and lasting until 7:45

il

“Great Scott!” exclaimed one of the en-
gineers, in a queer, choked voice. *7:45!
That was when the explosion occurred!”

Pandemonium broke loose. On all sides
engineers rose from their chairs, wildly
tearing their hair, shouting at one another,
while Scott rapped frantically for order.
“Men,” he said, *“ we must act. We have
found the wavelength of the control station
which directed the radio torpedo; for only
a signal such as that used for controlling
a tuned-reed relay and other radiodynamic
equipment would cause the pattern we have
observed. We must deduce from the record
the combination of signals which operates
the controls, and devise means to deflect
the plane if it should approach again. To
work, men! Duty calls?”

817

Instantly that great organization sprang
into swift action. KEngineers seized their
slide rules, integraphs, transits, levels, ana
plumb bobs, and set to work with tremen-
dous encrgy upon their appointed tasks;
while Harold Dare, summoned from his
executive offices, personally supervised their
work.

They had barely begun when the tele-
phone rang furiousty. The great Scott
seized the receiver. The voice of the look-
out in the captive balloon came shrilly to
his ears. “A high-speed airplane motor can
be heard in the sonophone. It is coming
this way.”

At that moment the door flew open. A
Iaboratory assistant burst into the room.
“Help!” he gasped. “The death plane——it
is coming!”’

The engineers turned white; Dorothy
Golden screamed; but dauntless Flarold
Dare had already rushed from the room,
Scott close behind.

In the radio laboratory, the screen of the
televisor showed the same pattern of dots
which had appeared upon the film. “Quick-
ly P* shouted Scott, “Reload the film!”

The table bearing the projection machine
was wheeled over to the radio tavie, and
while the operator loaded the machine with
the reel of film which bore the record of
the crucial experiment, Scott trained the
lens upon the bank of photoclectric cells
constituting the pick-up apparatus of the
television transmitter. He made a few quick
connections. An excited chorus told him
that the engineers at the window could see
the plane through their night glasses.

“Quickly I” cried Scott. “The power!”

Harold Dare flew across to the switch-
board and gave the signal which set the
huge short-wave transmitter of WROT os-
cillating at full power. Scott clicked shut
the transfer switch which connected the
television transmitter through the remote-
control line, to the studio.

“Harold! Harold! Fly! Fly! Your life
must not be jeopardized!” sercamed Doro-

(Continued on page 866)

“Scott trained the lens upon the bank of cells constituting the
pick-up of the television transmitter.”
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Scanning Disc Is Adjustable To
Four Transmissions

HE usual dificulty encountered by ex-

perimenters with television receivers is
inability to synchronize the signals from
more than one or two stations, due to the
difference in the number of holes in the
scanning discs. This has necessitated the
use of a different dise for every station
picked up. The speed can easily be con-
trolled by either friction or resistance de-
vices, but the discs cannot be changed so
easily.

Thesc difficulties can be overcome by using
onie of the devices illustrated on this page.
It is 24 inches in diameter and contains two
discs ‘of aluminum, one behind the other.
One of these discs is fitted with a bushing
for the motor shaft, while the other is cut
out in the center and mounted on the first
by several machine screws. The main disc
is drilled with several lines of holes, in the
usual spirals, and the second also is pierced
by similar spirals; but they are so arranged
that the holes of only one spiral coincide in
the two discs at the same time. The second
disc is mounted with slotted holes and a key
is provided so that any of the spirals can
be used by merely sliding the discs with the
key until the holes match. An indicator
shows which set of holes is in line.

The disc is provided with four sets of
holes. ‘The first has 24 lioles and is suitable
for use when receiving WGY, W2XAD,
W2XAF, Schenectady, or WX A, Meinphis,
Tenn. The second has 36 holes for W6XC
at Los Angeles. The third has 45 for
WCFL and WIBQ, Chicago; and the fourth
has 48, the recommended standard, uscd by
other transmitters such as WRNY and
W2XAL, New York and W3XK, Wash-
ington.

.Manufacturer:
Mich.

Pohl Brothers, Delroit,

Fig. A
The key shown below turns the 24-inch disc
20 drescnt @ 24-, 36-, 43-, or 48-lole spiral.

All apparatus described in this department has beew tested in the Ranto NEws
Lghoratories and fowund of high quality in design and consiruction.

New Variable is Designed for
Short-Wave Work

A NOVEL and very handy condenser de-
signed for short-wave receivers and
transmitters, which can be utilized as either
a single individual tuning condenser or a
“vernier” adjustment, has recently been
placed on the market. One novel feature
of this condenser is a serew adjustment
which allows the maximum capacity to be

Fig. B

The twe brass plates of this condeuser are

mounted on an aluminzm frame. Their spac-
ing is adjustable, wvarying the maximum
capacity.

varied, in order to adapt the condenser to
different uses. A bushing, placed on the
shaft of the rotor plates, and two nuts with
a spring, allow the rotor to be moved closer
to or further from the stator plate.

With the plates exactly I4-inch apart,
the condenser has a maximum capacity of
17 mmf.; while, by placing them closer to-
gether, this capacity can be increased to
almost double this value. The condenser is
mounted on a sturdy cast frame, with the
insulation at the corners; the least possible
amount of the latter material is employed,
in order to keep the losses low. This con-
denser should find a great many uses with
the short-wave enthusiast, in both receiving
and iransmitting work.

Manufacturer: Radio Engineering Lab-
oratories, Long Island City, N. Y.

Metallic Rectifier for **A’’ Supply
Has Lamp Base

METALLIC rcctifier, which can be

used to rveplace the rectifier bulb in
the 2-ampere chargers using this method of
rectification, has been placed on the market
by a St. Louis manufacturer. The advan-
tages claimed for the new rectifier are
longer life, ruggedness, and an economical
replacement of the rectifying elements when
the rectificr shows signs of deterioration.
The rectifier is of the “dvy” type, using
metallic discs for the rectifying action. The
unit is adaptable to all battery chaygers up
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to 21, amperes and can be used with good
satisfaction in trickle chargers, as well as
those with a faster charging rate.

The rectifier is equipped with a regular
Edison base, to be screwed into the socket
provided for tungar and similar types of
tubes. The terminal formerly connected to
the top or side of the original rectifier tube
is connected to the prong on the top of the
metal tube. A very long life is claimed for
the rectifier, which can be refilled with new
mctallic elemnents at little expense.

Manufacturer: Interstate Electric Co., St.
Louis, Missouri.

Compact Coil Provides Its Tube
with Socket

THE present demand for compact con-
struction in home-built receivers has led
to the development of a clever device in
which the R.F. coil fits snugly about the
tube societ.. Essentially, the apparatus is
a combination of an interstage transformer
and a tube socket which is mounted within
the coil form, so that the same sub-panel
space is occupied by both the tube and the
coil. The transformer consists of a molded-
bakelite form, one end of which is closed,
except for four small holes to receive the
screw connections on the tube socket which
is mounted on the closed end of the form.
The latter measures 154 inches in height,
and the same in diameter. No. 30 enameled
wire is used for winding the primary and
secondary, the leads of which terminate at
four soldering lugs at the bottom of the
form.

To mount this R.F. transformer, it is nec-
essary to drill eight holes in the sub-panet

Fig. D
(below)

The neat base shoust on thir
tube s actwally an R.F. trans
former whose terminals are tie
lugs at the bottom, The tube it
self is connected througl screm
tersninals which run  throughk
the sub-panel. The assembly of
an R.F. stage is thus mede ezr-
tremely compact for shieldisg.
A cross-section  of the coik
socket appears on page 819

Fig. C
(above)
This Tlalf-wave dry mctallic
rectifier fits the Edison base
used by vacuum fubes of simi-
lar duty-vating.

-
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{four for the socket terminals; four for the
coil lugs), using a drilling template which
accompanies each set of coils. The compact-
ness of the compenents makes their external
ficld comparatively small; it is thus possible
to place them closc together and yet obtain
a fair degree of stability of operation. It is
recommended that a shield of copper or
aluminum enclose each unit to insure maxi-
mnnn results.

These units are available for the 201A-
type tube, for which UX sockets are sup-
plied, as well as for A.C. tube operation,

SECONDARY
SOCKET

PRIMARY

- -

Fig. 1
Wiien a tube is plugoed into the socket in this
R.F, coil, contacts arec made throngh the base.

which requires one coil mounted with a UY
{five-prong) socket.

Manufacturer: Gainey’s Radio Shop, Dan-
wville, Il

Crystal Detector Adjustable
by Screw Pressure

THE use of fixed crvstals in the Inter-
flex and Peridyne receivers and others
for detection purposes, has brought about
renewed demand for a crystal which will

Fig. 2
Cut-gway view of ncw Carborundum detector;
A, adjusting screw; C, Carborundum crystal;}
P, plungers, S, springs and T, terminals.

be cqually adaptable to all cireuits. In an-
swer to this demand, a well-known manufac-
turer has introduced a erystal mounted in
a cartridge from which it can be readily re-
moved to facilitate replacement. The crys-
tal is equipped with an adjusting screw at

the end, so that the most effective pressure
can be obtained; this feature allows it to
be adjusted to the particular ecircuit re-
quirements of the set. A lock nut also is
provided, so that the setting can be kept in-
tact after the crystal has been adjusted.

Unlike the usual galena and similar erys-
tals which were used so extensively some
years ago, the Carborundum crystal requires
a heavy pressure in order to give the great-
cst sensitivity. The pressure is rather criti-
cal and much better results can be obtained
with one of these crystals if it is properly
adjusted. The method employed in the new
methed of mounting effectively overcomes
the difficulties often encountered in the past.

The new crystal functions in exactly the
same manner as the older type and should
have a bias of about 114 volts, to give the
best detecting action. The usual method of
using a potentiometer and dry cell can be
employed to obtain this.

Manufacturer: The Carborundum Co.,
Niggara Falls, N. V.

Loud-Speaker Control Does Not
Affect Others in Use

SPECIAL panel-mounting resistor to
control the vohime of one speaker
without affecting the volume of others con-
nected to the same amplifier has been made
available by a Mid-Western manufacturer.
The resistance element is divided into two

Fig. E
The dual-resistance volume control, mounted on
the frame of a cone-speaker, with knob to the

front. It is suitable also for use on the panel

of a radio receiver,

special tapers, one of which will maintain in
the line a constant resistance equal to the
impedance of the speaker used; the other is
tapered to give a smooth and gradual con-
trol of volume. The first resistance is in
series with the line and the second is shunted
across the speaker; both are regulated by
one knob. Turning the knob to reduce vol-
ume by shunting the speaker will add to the
output load enough of the other resistance
to maintain it at a constant impedance; so
that, when the speaker is completely turned
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off, there is enough resistance in the line
to match that of the speaker. This allows
signals to be heard from the other speakers
in the circuit at the same volume as before
the first speaker was cut out. Thus, the
maximum number of speakers any amplify=
ing system will carry can be connected in
series or parallel; and the volume of each
speaker will be smoothly adjusted to fit in-:
dividual requirements, without interfering
with the others in the circuit.

The constant-input resistor is of a size
easily assembled in standard outlet boxes;
it is housed in a molded-bakelite case with

, LOUD SPEAKER

e SR |

LoUD SPEAKER

Fig. 3
With this Jhook-up of the dual wolume control
one resistance increases as the other decreases;
so that the Joad on the set is the same.

air-tight metal cover, 13} inches in diameter.
These units are made up to match the im-
pedances of the speakers with which they
are to be used; the manufacturer recom-
mends that these be measured in ohms at
1,000 eyeles when computing the nceds of a
speaker circuit.

Manufacturer: Central Radio Lcbora-
tories, Milwaulee, Wis.

Small Plug-In Short-Wave
Coils Are Rugged

H AVING in mind the present interest in
short-wave reception, a New York radio
manufacturer has designed a new group of
coils, to facilitate the consiruction of short-
wave sets. The coils are 2 inches in diam-
eter and equipped with plugs which allow a
quick change from one waveband to another.
The coils are wound with a definite spacing’
between the turns and supported on a thin
but strong layer of transparent dielectrie
material, in which the wires are partially
embedded. This prevents them from coming
loose and affecting the characteristics of the
coils.

The primary winding, which is used for
all the coils, is mounted on the base, which
also contains the jaeks into which the coils

(Continued on page 867T)

Fig. F
These coils, constructed on a well-known prin-
ciple, are very compact and for use below 50
meiers.
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Radio “Filters” and Their Many Forms and Uses

By C. Walter Palmer

HE advent of “B” power units and

electric sets has caused a large in-

crease in the use of filters in radio

sets, When battery-operated receiv-
crs were used exclusively, the electric filter
was very little known and its use was con-
fined almost entirely to telephone engineer-
ing and other similar highly specialized fields.
However, because of the wide use of these
filters in power packs, almost every radio
enthusiast can now tell what sizes of chokes
and condensers are used in the filter cir-
cuit of a power unit and how they are
connected. Of course, the filter used in the
“B” power unit is only one of a number of
types and, even in this case, most fans can-
not tell kow the filter operates or why cer-
tain values are chosen for the coils and con-
densers.

The purpose of an electric filter is not
very different from that of any other filter;
it is simply a device for separating several
things which are mixed together. In this
case they deal with electric currents of dif-
ferent characteristics; i.e., direct and alter-
nating currents, or alternating currents of
different frequencies. The electric filter
acts just as a sieve does, in separating ob-
jects of different sizes.

Although the design of filters involves the
use of intricate mathematical calculations,
the general nature of these units and how
they operate will be of intcrest to most ra-
dio beginners. Their action depends on sev-
eral well-known facts: first, that an inductor
(“inductance”) permits the passage of di-
rect currénts and low-frequency currents
with much less resistance than it offers to

denser will pass high-frequency currents
more readily than one of lower frequency,
while it steps or “blocks” the flow of direct
current; and third, that tuned circuits will
permit the passage of alternating currents
in a narrow band of frequencies and will
oppose the flow of currents at other frequen-
cies, or wice versa. By a proper arrange-
ment of condensers and coils, any desired
filtering action can be obtained.

TYPES OF FILTERS

Besides the special filters, which are used
only for special purposes and will be de-
scribed later, there are four general classes.
The first is the “low-pass” filter, which pre-
vents currents of a frequency higher than a
certain predetermined value from passing.
This type of filter will pass direct current
and all alternating currents of a frequency
lower than the ecritical value mentioned
above.

Next comes the “high-pass” filter, which
will pass all currents of a frequency higher
than a certain value. In most cases a filter
of this type will stop the flow of direct cur-
rent as well as that of low-frequency alter-
nating currents.

The third is the “band-pass™ filter, which
is designed to let through any current which
has a frequency between the upper and
lower limits of the band covered by the
filter. In this case, currents of either higher
or lower frequencies are stopped.

The fourth and last of the general types
is the “band-elimination” or *“band-exclu-
sion” filter. 'The frequencies between the

in this case; this is just opposite to the op-
eration of the band-pass type.

LOW-PASS FILTERS

As explained above, the “low-pass” filter
is used to allow all frequencies below a cer-
tain value to pass. An inductance coil in
series with the line, as shown in Fig. 1, will
allow low-frequency currents to pass with
little “impedance,” while it will oppose
higher-frequency currents to a much greater
extent. In order to return the high-fre-
quency currents to the source, a condenser
is often connected across the line. By choos-
ing the correct values, high-frequency cur-
rents are by-passed; while the impedance to
low-frequency currents is high enough to
prevent them from being by-passed with the
others. At the right of the diagram the
combination of coil and condenser is shown.
Since the “cut-off points” of the coils and
condensers in such a filter are not sharp, a
series of such sections is often used to im-
prove the operation of the filter. A prac-
tical application of the low-pass filter is the
“B” power unit. In this case, the “recti-
fied” direct current is passed through the
choke coils with little trouble and, since di-
rect current cannot pass through a con-
denser, the direct current is kept in the cor-
rect path. The high-capacity condensers in
this filter are so designed that alternating
currents of both high and very low frequen-
cies are hy-passed, which leaves the output
free of all alternating cwrrents which would
otherwise cause “hum.”

In most “B” power units a two-section
filter is employed, comprising two chgke

high-frequency currents; second, that a con-  limits covered by the filter are suppressed  coils and two or three filter condensers.
— T — IO — 5555
LINE UNIT - ‘L ! I_
BYoP‘:GS UNIT FILTER SIS RR A
- B’ I = == geymss == o ruter
LOW-PASS FILTER I
FIG. | e -
A B ‘=
II_ 81 | mes
| | mﬁ ;
LINE UNIT BY-PASS FILTER
UNIT ——-H»
LINE UNIT FILTER
A B C
HIGH-PASS FILTER ) A c
FIG.2 : FlG.4. BAND=SUPPRESSION FILTER

The ‘““filiter”’ arrangements above shown, though net commenly so called,

will be found throughout every schematic radio diagram. It will be seen

that the only difference between the “low-pass” and the “high-pass” filiers
is their arrangement and the ‘way they turn “iraffic.”

The “tuned R.F.” stages of the ordinary radio recetver sound much simpler

than “band-pass’ filters; but the latter is a description that may be applied

to them with perfect accuracy. The “wavetrap” too is a “band-pass” or
“band-suppression” filter—as vou choose to view the signal,
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When using 30-henry c¢hokes and 2-niicro-
farad condensers, the filter will pass cur-
rents of « - frequency lower than 20 cycles,
which excludes the 60-¢ycle humn which it is
desired to eliminate. Most of the “line
noises” and all the “harmonics” of the 60-
cycle hum are also ineluded in the scope of
the filter, so that it is almost ideal for this
purpose.

HIGH-PASS FILTER

The operation and construction of the
high-pass filter is just the reverse to that
of the low-pass filter; a combination of this
type is shown in Fig. 2. The high-pass filter
is designed so that all frequencies below a
certain value are by-passed back to the
source (through the inductor); while the
frequencies higher than this value are al-
lowed to pass. An inductor will allow a
comparatively free flow of currents of low

denser in parallel (as shown in the ce. *er of
the diagram) connected across the line ‘ar-
rying the current, will offer the greafe-t
opposition to currents of the frequency tu
which it is tuned. By combining the two
cireuits, which are adjusted to the saine fre-
quency, a fairly sharp cut-off on cither side
of the required frequency will be obtained.
By increasing the number of filter units, the
band can be made morve sharply defined.
The combination of the two filters is shown
at the right side of Fig. 3.

The application of this type of filter will
be found in wavetraps using “acceptor’” and
“rejector” coils. Every tuned circuit in a
radio set is really a single-section filter, de-
signed to pass currents of one particular
small band of frequencies to whieh it is
tuned, and block all others or by-pass them
to ground, as the case may be. If the tuned
circuit is arranged in series (as at the left

R1 {i~3meGoHMS), |
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frequency, while a high-frequency current
is hindered much more. A condenser in
series with the line will prevent the flow
of direct current and, if the correct value
is chosen, the low-frequency currénts up to
the required value will also be blocked. In
this case, also, the number of units may be
increased to ake the cut-off frequency
more sharply defined.

The actual application of this type of fil-
ter is not as common as that of the low-
pass type; but it will be found that most
applications of radio-frequency choke coils
in a receiver actually make up a single-sec-
tion high-pass filter. For instance, in the
detector plate lead, a radio-frequency choke
is placed in series with the line, while a by-
pass condenser is connected from the plate
to the filament. The low-frequency currents
(the audio-frequency “signal”) and the di-
rect currents from the “B-4-Det” lead pass
though the choke while the high-frequency
{radio-frequency “comnponent”} currents
are carricd back divectly to the filament cir-
cuit through the condenser.

BAND-PASS FILTERS

The purpose of the band-pass filter is to
allow the passage into a cireuit of currents
of a narrow band of frequencies, excluding
all others, whether higher or lower than the
limits of this band. Fig. 3 shows the make-
up of this filter. 'The combination of a coil
and a condenser in series (as shown at the
left of the diagram) will “resonate” on a
certain frequency and the circuit will have
least “veactance” to currents of. this fre-
quency. On the other hand, a coil and con-

of Fig. 3), the filter passes the required fre-
quency; while if it is in shunt (as at B)
it blocks the required frequency and passes
all others. The selected frequency is then
carried on to the other apparatus, usually
the grid of the vacuum tube.

BAND-EXCLUSION TYPE

The band-exclusion filter is used for a
purpose just opposite to that of the band-
pass tvpe; to prevent the passage of the
current in the band, a tuned circuit of a
coil and a condenser in parallel are con-
nected in series with the line. The by-pass
unit then consists of a coil and condenser
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in serics; these units are shown at the left
and center of Fig. 4, while the complete fil-
ter is indicated on the right. The applica-~
tion of the band-exclusion filter is limited
mostly to telephone work; although a filter

" this variety might be required in a radio
re. iver of special design.

Tue general types of filters described
above are often varied, so that the correect
filtering action may be obtained at the re-
quired frequency. FFor instance, in the band-
pass filter, cither the condenser or the coil
may be removed from the series or shunt
position; in order to increase or decrease
the frequency; since the limits of the fre-
quencies which may be covered by a tuned
circuit of the type shown are limited.

Resistors cannot be considered as filters,
since they impede currents equally at all
frequencies. They do, however, have a dif-
ferent effect on filter circuits. They do not
change the frequency at which the filter op-
erates; but they do affect the sharpness of
the band. In other words, they may be used
when it is desired to broaden the tuning
of the filter and, if the filter is to be tuned
very sharply, care must be taken to keep
the resistance of the circuit as low as pos-
sible. A similar effect may be obtained by
increasing the number of units in the filter,
but as a general practice it is less advisable.

SPECIAL TYPES

Besides the general types of filters de-
scribed above, there are a number of others
which cannot be brought under these classi-
fications; although they follow the same
rules as these four general types in the mat-
ter of the use of condensers and inductances
for specific purposes. One of these is the
Vreeland “full-band” filter, which was de-
seribed in the March, 1928, issue of Rabro
News. The data for building a filter of this
type were published in the December, 1928,
issue, so that it is not necessary to give them
here; but we reprint the diagram in order
to illustrate the operation. (See Fig. 5.)

This unit is really a band-pass filter of
special design and has the advantage that
currents within the band are amplified to
an almost, if not quite, cqual ratio. This
provides the necessary sclectivity (10-kilo-
cycle coverage) without reducing the qual-
ity, and without making the tuning too
broad. As explained in the original article,
the Vreeland syvstem employs two “reactive
couples” L,1-C1 and L2-C2, preferably alike,
each having a capacity and inductance that

(Continued on page 869)
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In His manner, there is no sourvce of feed-back through the system.

It will be moticed

that the primaries of the coils L2 and L3 aere cech open at one end.
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Radio Tubes and Their Characteristics

[PART II.]

With 7 1+ Explanation of the Alternating-Current Tube
and Just Where the Alternating Current Is Used

4HF question has often been asked,
“How can alternating current be ap-
plied to the filament of a tube with-
out the accompanying 60-cycle hum
becoming a pronounced factor in the out-
put?” It can readily be scen that this prob-
lem becomes somewhat hazy to the uniniti-
ated, when they know that raw alternating
current is used to light the filament of the
226-type tube, and, to all appearances, the
227-type tube as well.

THE “DropE”’

In order to gain a clearer understanding
of the functions of an A.C.-operated tube,
it is first necessary to review the electronic
action which adapts a vacuum tube for use
in radio reception and transmission. With-
out entering too lengthy a discussion of
this subject, it may be stated briefly that
the electrical characteristics of the vacuum
tube depend on the electron-emitting prop-
erty of a heated metal; this action was first
discovered by Thomas A. Edison and is
known as the *“Edison Effect.” Edison
found that, by heating a piece of metal to a
high temperature, he obtained conditions
permitting the flow of electricity in a vac-
uum; now known to be due to the emission
of electrons.

Some time after Marconi had obtained
his first patents, J. A. Fleming made use of
this effect and constructed the first vacuum

By H. M. Bayer

tube to be used in radio circuits. This tube
was a crude affair containing a filament
which, when heated by a battery, served as
the electron-emitter, and a plate which was
kept positive by connecting it to the “4.”
side of a high-potential generator (the “B”
battery). When the filament was heated it
emitted a constant stream of electrons which
were directed toward the plate, by its at-
traction for the electrons, which are nega-
tive. (The half-wave rectifiers described in
this article are actually “Fleming Valves”
in operation, though greatly improved elec-
trically and miechanically.)

As long as the filament remained incan-
descent there was an electrified region be-
tween filament and plate, providing what
is known as “a path of wnilateral conduc-
tivity”; that is, permitting a current in one
direction only, This “one-way” characteris-
tic provided a sensitive rectifier (or what
was then considered sensitive) necessary to
“detect” radio waves and reduce them to
andio frequencies.

+HE ‘“‘TriODE”

This development was the forerunner of
the modern three-element vacuum tube,
which was invented by Dr. Lee de Forest
and by him styled the “audion.” He found
that, on inserting a third element (the grid)
between the filament and the plate, he ob-
tained a sensitivity of detection heretofore

unknown. This resulted from the grid’'s ac-
tion in responding to the feeble flow of en-
ergy collected by the antenna and so af-
fecting the current of electrons from fila-
ment to plate. ‘The introduction of the grid
made possible also audio-frequency ampli-
fication, radio-frequency amplification and
the adaptation of the vacuum tube to radio-
telephone and telegraph transmission, where
it is employed as a generator of high fre-
quency currents. There is no doubt that,
without the riode or three-element vacuum
tube, radio telephony could never have even
neared the perfection it enjoys today.
While the battery-operated three-element
vacuum tubes gave excellent results, and for
that matter still do, the public’s demand for
increased simplicity of operation brought
forth A.C. tubes, designed for operation
from the light socket. Incidentally, it may
be mentioned here that (contrary to a gen-
eral belief) there is a theoretical difference
only in efficiency between the two classes of
vacuum tubes; the practical differences are
found merely in the convenience of main-
tenance and operation. Where the 201A-
type requires a storage battery or an “A”
power unit with rectifier and filter, the 226~
and 227-type tubes require for filament ex-
citation only a step-down transformer;
which in turn is connected to the house-
lighting line, thus doing away with the
routine of charging and watering a battery.

F1G.1
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The filament or “A” current takes mo part in the operation of @
fube, except as it is used incidentally to give bias.
theoretically be operated with a gas flame to heat its filament, as
A storage-battery tube (even if operated from an “A™

at the left.

A tube may
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unit) has only direct current in its filament; so has the No. 27-type
tube at the right, in which the alternating current does not enter
the cathode, which acts as a filament.
slight 4.C. coupling in its filament circuit,

The 26-type, however, has
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However, for the benefit of those who lack
a source of alternating current it should be
repeated that, other things being equal, they
are equalling the results of the A.C. tube
users except in the previously mentioned
matter of convenience.

WIIAT THE A.C. TUBE DOES

In the first diagram (Fig. 1) a three-cle-
ment vacuum tube, the filament of which is
brought to incandescence through the me-
dium of a flame, is shown at the left. This,
of course, is mercly to illustrate the “Edi-
son Eficet” in its basic form and has no
practical counterpart in the comunercial or
present-day experimental field; though Dr.
de Iforest is said to have used a flame in
his carly experiments in order to obtain
electronic emission from a filament. It will
be noticed that the plate current, earrying
the signal heard in the loud speaker, travels
from filament to plate and “relurn” and is
entirely independent of the heating method
used on the filament.

The second sketeh in the samnc illustration
shows the conventional direct-current tube
with its battery-heated filament. Of course,
this may as well represent any of the dry-
cell tubes; the principle is the same with
the exceplion of the voltage and current de-
mands of the respective filaments. Here, as
in the first sketch, the filament-plate current
follows the same patl.

Before proceeding with a description of
the A.C. tube, it should be eruphasized that
the only difference between the latter and
the D.C.-filament types lics in the construc-
tion of the filament. This is, of necessity,
much heavier in construction in the A.C.
tubes. Necessarily, there is a difference be-
tween the filament circuits of both types;
the grid and plate circuits, however, are
similar and require no, changes in the event
that a D.C. recciver is rewired to use A.C.
tubes; except.that the return is rnade to the
“midpoint” of the filament cireuit. This re-
fers to the 226-type tubes, which can be used
only in radio-frequency and audio-frequency
amplification circuits, and not as a dctector.

ELIMINATING A.C. HIUM

The schematic structure of the 227-type
AC. detector is illustrated in Fig. 1; this
tube employs a “heater” which is entirely
independent of the grid, plate and filament-
return circuits and, for this reason, produces
less hum than the 226-type. Many com-
mercial receivers employ these tubes
throughout the amplifying stages to guard
against any possibility of hum. Unlike the
226, this tube employs for its clectron-emit-
ter a fourth element known as the “cathode”
(this accounts for the fifth prong on the UY
socket), which is nothing but a ecylinder
built about the filainent or “heater.” 1t is
the sole function of this heater to heat the
cathode until it has reached the tempera-
ture where it will emit electrons. (See the
sketch at the vight of Fig. 1.) This ex-
plains the slight delay which takes place
between the switching-on of an A.C. receiver
and the momnent its detector begins to func-
tion; this interval averages about 30 seconds
and has always been somewhat of a mystery
to the layman,

Another hazy subject, to the beginner, is
{he center-tapped resistor which is placed
across the secondary of the step-down 114-
volt filament transformer used in lighting
the filament of the 226-type tubes. Briefly,
the reason for the use of this component
is the necessity of providing an elcetrical
balance in the filamment circuit, in order to

Left, a photoclectric cell; center, a necon tele-
vision lamp, Right, an “overiicad-flament”
3-voit A.C. tube, with three prongs.

allow as little “ripple-voltage” or hum as
possible.  Such a resistor must be connected
as shown in Fig. 1, where it is halancing
the filament of the 226-type tube; as the al-
ternating current flows back and forth in
the filament, voltage at its center is prac-
tically uniform. This vesistor is absolutely
essential when using 226-, 171-, 210- or 250-
type tubes in A.C. cireuits.

15-voLT™ A.C. TUBES

The first part of this article, in last
month’s Ravio News, described the 11,- and
21;,-volt alternating current tubes, which in-
clude the 226-, 227-, Hi-Mu 26- and A.C. 22-
types.

Another class of alternating-current tubes
makes use of the separate heater-filainent
for all types, instead of A.C. current led
directly to the filaments ds in some of the
AC. tubes listed above. These tubes re-
quire a step-down transformer with a single
fifteen-volt secondary; whereas the others
require transformer secondary voltages of
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1.6 and 2.5, in addition to a separate supply
for an accompanying power tube,

15-Volt 26-Type (A.C.)
Use, detector; socket, UX-types
Filament voltage 13 raw A.C.; current 0.35-am
pere;
Plate voltage 2234 to 45; current 1 to 2.5 mla.
Grid bias 4%4 to 9 volts positive.

28-Type
Use, amplifier (not power); socket, UX-type;
Iilament voltage 15 raw A.C.; current 0.35-ame
pere;
Plate voltage 90: current 7.5 mla.;
Grid bias 1.5 volts;
A.C. plate resistance 9,000 ohms;
Amplification factor 10.5,

30-Type

Use, power amplifier; socket, UX-type;

TFilament voltage 15 raw A.C.; curreat 0.35-am-
pere;

Plate voltage 180; current 22 mia.;

Grid hias, 27 wvelts; A.C. plate resistance 3,500
chms;

Amplification factor 3.8.

32-Type (High-mu)
Use, amplifier (not power); socket, UX-type;
Filament voltage 13 raw A.C.; current 0.35-am-
pere;
Plate voltage 135; current 1.5 mla.;
Grid hias 3 wvolts; A.C. plate resistance, 32,000
ohms;
Amplification factor 30.

40-Type
Use, power amplifier; socket, UX-type;
Filament voltage 15 raw A.C.; currenit 0.4-2m-
pere;
Plate voltage 180; current 21 mia.;
Grid bias 4014 volts;
A.C. plate resistance 2,000 ohms;
Amplificatien factor 3.

48-Type (A.C)
Use, amplifier; socket, UX-type;
Filament voltage 15 raw A.C.; current 0.35-am-
pere;
Plate voltage 90; current 4.5 mla.;
Grid bias 414 wolts;
A.C. plate resistauce 9,200 ohms;
Amplification factor 11.

(Continned on page 872)
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The symbols used in schematic diagrams to indicate the types of tubes here
described. The first, and commoneést, symbol is the same for a direct-current tube
or for one working with raw alternating current on its filament.
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A typical group of meters, as found on ihe work-fable of an active experimenter.
AL L. voltmeter; 0-50, 0-250 D.C. higl-resistance wvoltmeter; 0-250 milliammeter.

What Meters Does the Radio Fan Need?

By Robert Hertzberg

T is a fact, though an unfortunate one,
that most radio experimenters and
many custom rvadio builders do not
properly appreciate the value of volt-

meters and ammeters. They regard these
instruments, usnally, as desirable luxuries;
wheteas they should consider them as impor-
tant necessities. Some men will spend hun-
dreds of dollars on radio parts and aecces-
sories without even thinking of meters until
some time when they encounter puzzling
problems; and then they suddenly realize
that a good set of measuring instruments
would help to find the trouble in a few min-
utes.

A few years ago the home experimenter
or service man could get along fairly well
with a 98-cent eombination meter that looked
like an overgrown pocket watch. With this
he could test the six-volt storage battery
and the 90-volt “B” battery that formed
the power-supply equipment of practically
all broadcast receivers of early vintage; if
the readings satisfied him, his use for the
meter was ended. Today, however, there
are actunally dozens of different types of

B i Gl = "

Left to right:

tubes, requiring power supplies widely dif-
ferent. The man who contemplates any
serious experimental work, or who has oc-
casion to do even casual testing of power
units, will be as helpless without meters as
an automobilist driving in the dark without
headlights,

The writer wishes to reassure the reader
that this article is nof inspired by manufac-
turers of meters who desire to increase the
sales of their produets. It is the result
rather of considerable observation of home
radio experimenters, custom builders and
service men, and of their methods of work-
ing. The incident that led directly to its
preparation for Rapio News was an inter-
esting and illuminating one, and serves to
emphasize the points the writer brings out.

A man owning a tuned R.F. receiver of
a good commercial grade, equipped with an
external resistance-coupled audio amplifier
and “B” power supply, found one night that
the set squealed badly, was very weak, and
produced scratchy music when it produced
any at all. He learned that his 11-year-old
son had innocently twisted the knobs on the
power unit; thereby upsetting the output
voltages and throwing the receiver alto-
gether out of kilter. He telephoned for a
local service man—so called—who arrived
with his pockets jammed with tools, tubes
and wire, but no meters, and twisted the
knobs for a lhour without helping matters
much. The variable resistors used in the
power unit happened to be of the compres-
sion type, with an adjustment range of three
full turns. He finally left, saying he’d be
back with some more tubes and remarking
that the unit was well adjusted.

TO THE RESCUE

The owner of the set called the
writer, explained the trouble, and
asked what could be
done about it. DBeing
1dle at the moment, the
latter put a high-resis-
tance voltmeter in his

Worth its weight in gold—
the Weston A.C.-D.C. test
set. This is equipped with
a rotary switch twhich
makes the two meters read
every current and voltage
value in & receiver,
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0-100 milliammeter; 0-6 D.C. woltmeter;

0:600

overcoat pocket and drove to his friend's
house. In five minutes he learned that the
detector tube was being supplied with 102
volts, the R.F. tubes with 16 volts, and the
A F. tubes with 49 volts, instead of their re-
quired 200. The grid circuit of the audio
power tube—a 171A-—was practically open,
a condition which accounted for the scratchy
signals. In another five minutes the knobs
were adjusted to give 67 volts to the R.F.
tubes, 20 to the detector, 200 to the resis-
tance-coupled audios, and 180 to the 171A,
with the proper 40-volt grid bias. The re-
ceiver then resumed its normal condition of
stability and gave forth music that was a
pleasure to the ear. A single, simple volt-
meter did the whole trick.

The writer is not going to recommend a
list of necessary meters a yard long but,
rather, will tell how to get along with the
fewest number. The ambitious experimenter
or builder can start at the top of the list
and complete his collection as his finances
allow or his business requires.

The first, and by far the most important
meter for present-day worl, is a high-resis-
tance voltmeter, for measuring the output
of “B” power units of all kinds. The most
popular and useful instrument of this classi-
fication has a double scale, one reading from
0 to 50 volts and the other from ¢ to 250.
Either scale may be used if the connection
is made to the right one of two “plus” posts
on the base of the-meter. A third post, al-
ways connected to the negative side of the
circuit, is also on the base. The meter must
be of the “high-resistance” type, so that only
a very small current is consumed by it. The
usual medium-priced instruments have a re-
sistance of between 750 and 1,000 ohms per
volt of scale reading.

There are many small voltmeters with
scale readings which take in the usual volt-
ages developed in radio power units; but
these are not suitable because they take al-
most as much current as a complete radio
receiver. A small voltmeter of the low-
resistance type may draw as much as 20 mil-
liamperes, which is as much current as a
171A power tube takes, This drain seri-
ously affects the ountput of the power pack,
and makes the meter readings false.

INCREASING TILE SCALE RANGES

A voltmeter with a 250-volt scale can be
used as it stands, for power units designed
for sets employing R.I". and A.F. tubes of
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the standard 201A, 225 or 227 types, and o
power audio tube of the 171A type; for
these tubes work on a maximum plate volt-
age of 180. When it is desircd to measure
voltages in excess of 250, this range can
be extended by simply inserting a resistor
in sertes with cither the positive or the nega-
tive side. A simple and reliable method of
determining the value of this multiplying re-
sistor was described in detail on page 742 of
Rapro News for February, 1929,

Briefly, the idea is to use cither a fixed
or a variable resistor, the latter of the “uni-
versal” rauge type. Before connecting it,
clip the meter across any available power
unit so that you obtain a reading of exactly
ninety volts on the 0-250 scale. Leaving the
adjustment of the power unit unchanged,
now connect the variable resistor in the
meter circuit, and adjust it until the meter
reads exactly thirty volts. This means that
the scale reading is to be multiplied threc
times. The meter can thus be used for
values up to 750 volts.

The writer found that an ordinary 250,-
000-ohm grid leak was just right as a three-
time nultiplier for his 0-250-volt metcr. If
a variable resistor is used, its adjustment
should not be disturbed, once it has been
determined; and it should not be used for
any othcr purposes, unless you are wi]ling
to re-calibrate it every time you want it for
voltmeter service.

On the 0-50 scale, this same voltmeter may
be used guite successfully for measuring
storage batteries ov “A” power units de-
signed for the 201A and similar tubes, which
work on six volts.

A.C. INSTRUMENTS

The next meter, in the order of impor-
tance, is onc for measuring alternating-cur-
rent potentials up to 150 volts. There are
on the market a nurnber of very convenient
meters for this work which have three scale
readings: O to 4 volts; O to 8 volts, and 0 to
150 volts. The first takes in the filament
voltages required by A.C. tubes of the pop-
ular 226 and 227 types; the second the fila-
ments of power-amplifier and rectifier tubes
like the 210, 250, 280 and 281 types; and the
third allows the measurement of line-voltage
on the house line. Either scale may be se-
lected at will by connection to the proper
post on the base of the instrument.

An A.C. voltmeter of this kind is nowa-
days considered by most service men fully
as important as the high-resistance D.C.
meter previously described. As many radio
experimenters have learned to their finan-
cial distress, A.C. tubes are sensitive to volt-
age changes, and blow out on the least pro-
vocation, apparently. A few minutes’ trial
with a threc-range voltmeter will quickly
tell whether the so-called “110-volt” house
current line gives really 110 volts or 126,
and whether or not the individual tubes are
being underloaded or overloaded. Most peo-
ple are prone to blame the tubes themselves
when they blow out but, in many cases, the
trouble is actually caused by overloading.
When a transformer that is designed to
work on 110 volts is used on a 115- or 120-
volt line (as many are), trouble is bound
to develop.

An A.C. voltmeter left connccted across
the house line will also indicate to some ex-
tent whether annoying set noises are caused
by line fluctuations. By watching the needle
for an hour or so you will discover that the
voltage changes considerably. If the flue-
tuvations are very bad, the only remedy is an
antomatie regnlator. There ave a number of

such devices, which are very effective in re-
lieving some of the objectionable features of
A.C. operation.

A word of advice in regard to the proper
handiing of the meters is in order. Remem-
ber that, when you are playing with a “B”
power unit, you are likely to encounter volt-
ages as high as 1,000 in 210 and 250 power
packs and as much as 300 even in small 171
units. Don’t hold the two wires from the
meter tn your fingers while you arc measur-
ing the voltage across any particular sce-
tion of the circuit. Put a clip on one of
the wires, snap it in place, and keep only
one wire in your hand at a time. If you
make a habit of this one-hand method vou
will never be shocked, as you are not part
of a complete circuit.

The 110-volt line will not sting much but,
as a matter of safety, keep your fingers
away from live connections.

With these two voltmeters, the experi-
menter, custom builder oy service man can
diagnose about 90 per cent of all the
trouble usually developed in either home-
made or factory-built receivers, defective
tubes excepted. In the absence of an ex-
pensive tube-tester, the easiest thing to do is
to replace the suspected tubes by good ones,
and to note the difference in results, if any.

AMMETERS AND MILLIAMMETERS

Ammeters and milliammeters arc very
useful for experimental work of all kinds,
but are not indispensable to the service man.
About the most useful meter of this class
is a direct-current milliainmeter, reading
from 0 to 100 milliamperes. This can be
used for measuring the current load im-
posed on “B” power units by the tubes of
receivers of all kinds. The average five- or
six-tube set with a 171A power tube draws
verhaps 35 milliamperes, and larger sets with
210 or 250 tubes 65 or 75 milliamperes. Cur-
rent drains of this order are easily and ac-
curately measured.

The main value of a millianuneter in meas-
uring the “B" circuit load is that it allows
the owner of the set to determine whether
or not the rectifier tubes arc being operated
properly. There is a definite safe operating
value, for every type of rectifier, at which

the tube will work efficiently for a long time,

without developing an cxcessive amount of
heat. If current in excess of the figure
given by the tube manufacturer is passed
through the tube, its life will be shortened
considerably and it will overheat badly, per-
haps injuring neighboring apparatus as a
result. Rectifier tubes are by no means as
cheap as smaller receiving tubes like the
201A, so0 it pays to watch them closely. If
the filament voltage as measured by the
A.C. voltmeter is normal (or preferably
slightly below normal) and if the current
through it is within the safe maximum fig-
ure, the tube will last a long time.

loaded rectifiers is not unusual.

The combination of a milliammeter and
a voltmeter may be used for the measure-
ment of resistors of unknown walues.

Every experimenter has a fistful of (/'

odd resistors, taken from old power /

Another high-grade all-purpose in-

strument, the Jeweill. The meters

are throtwn in and out of the cir-

enit by means of small push-buttons,

I¥ith the plugs, readings are taken
at the sockets,

A A
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units, but he usually doesn't know their
resistance in ohms because the labels have
come off, or they are so dirty that the
numbers cannet be distinguished. Every
now and then he wants a resistor very badly,
and then he has to take a chance with any
one he picks up.

The method of measuring the resistance
value is very simple. - Siinply econnect the
milliammeter in series with the resistor to
be tested, and conneet the combination
across the lowest-value output posts of a
“B” power unit. Clip the voltmeter across
these same posts. Turn the unit on and ob-
serve the meter readings. If the milliam-
mcter does not read at all, or if the needle
moves only a fraction of a degree, increase
the “B” voltage until you obtain a reading
that you can note accurately. The resistance
of the resistor in ohms is then equal simply
to the voltage divided by the current. For
instance, if the voltage is 96 and the current
10 milliamperes (.01-ampere), the resistance
is 96 divided by .01, or 9,600 ohms. This
figure is exact, and not merely approximate,

This method can be used only with resis-
tors of the type emnployed for power units,
and other applications where they normally
carry more than a few milliamperes. It will
work out easily for resistors under 25,000
ohms or so; Decausc most resistors of this
comparatively low value are intended for
power use. Grid leaks and similar high-
value resistors will not pass more than a
small fraction of a milliampere without
burning up.

As a further check on the operation of
alternating-current tubes, an A.C. ammeter
reading up to 5 amperes is useful; this meter
is ore or less of a luxury, and imnakes a
nice addition to the experimnenter’s or cus-
tom builder’s instruinent case if he can af-
ford its cost.

LOW-RANGE D.C. METERS

As stated before, a high-resistance D.C.
voltmeter can be used for measuring six
volts, as furnished by storage batteries or
“A” power units to sets using direct-current
tubes.  If you have occasion to do extensive

testing or trouble-shooting on receivers of
this type (and there are many thousands

(Continued on page 879)
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Hi-Q
A Six-Tube Receiver Combining the Highest

Quality with DX-Getting Ability

By Herndon Green

HE “1929 IIi-Q” is probably the

finest all-round broadcast receiver

which Rapro News has yet been able

to present to its readers. It is de-
signed specifically to operate under the pres-
ent difficult conditions of broadeast recep-
tion, and possesses all the necessary require-
ments of quality, selectivity, sensitivity and
ease of control. Its main feature is the use
of a circuit, comparatively new in broadcast-
receiver construction if not entirely new in
principle, which is of the band-pass-filter
type and ideally suited for the reception of
broadcast stations without interference. The
arrangement also makes possible a degree
of tone quality hitherto not obtainable with
ordinary forms of radio-frequency amnpli-
fiers.

Briefly, the tuning system in the ‘Rapio
News 1929 Hi-Q” provides even greater se-
lectivity than the old-fashioned “razor-
edge” regenerative set expertly operated,
and sensitivity equal to that of most super-
heterodynes. In addition, the output from
the loud speaker will satisfy the most criti-
cal musie lover. Since the receiver in gen-
eral is distinctly new and different, the de-
tails will be given.

THE "‘SIDE-BAND” PROBLEM

To start at the beginning, the layman will
readily agree that good selectivity is a highly
desirable attribute of any radio set. Good
selectivity, however, has hitherto been un-
derstood to nican sharpness of tuning, which
is not conducive to quality of reproduction.
For example, the high-quality audio-fre-
quency coupling devices now available make

Fig. A
The 1929 Hi-Q" buslé into a con-
sole cabinel of wery attractive de-
sign; many styles are awailable
nowadays.

and reproduce only what is fed into it by
the detector tube, which in turn reccives the
signal from the radio-frequency amplifier.
Hence, it is evident that even a perfect
audio system cannot provide high-quality
output from the loud spealker, if distortion

This receiver, one of
the [finest ever nade
available to home and
custom radio builders, in-
corporates two “flat top”
band-pass  filters, de-
scribed in previous issues
of Rapie News. These transformers,
which must be laboratory-matched,
wmake it possible to give both selectiv-
ity and very high amplification. Full
constructional blueprints will be fur-
nished for 25 cents; coupon which ap-
pears on page 879 should be used to
expedite the order.

is introduced in the R.F. amplifier; due, let
us say, to excessively sharp tuning, techni-
cally known as “side-band cutting” This
illustrates the opposite nature of two desir-
able characteristics, quality and selectivity.

Also, the attainment of a high degree of

The center knob VC is the wolume control; the tuning control C1- governs ihe entenna condenscr,
and the right knob the four condensers tuning the band-pass filter circuits.

possible the construction of a practically-
perfect audio amplifying system. If a
power tube is used in the last stage of such
an amplifier, and its output fed into a
speaker of the best type, the system leaves
little to be desired; it can, however, amplify

* Rapto NEws Blueprint Article No. 76,

radio-frequency amplification (sensitivity)
is a distinct asset, if it can be attained with-
out instability (tendency toward self-oscil-
lation of one or more tubes), which impairs
the quality of reproduction. - High amplifi-
cation is desirable because it enables the

WWW._americanradiohistorv.com
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set owner to receive programs from very
distant stations when he feels so inclined,
and also because it makes possible quite sai-
isfactory reception from local and moder-
ately distant stations on a small indoor an-
tenna, even in unfavorable locations. How-
ever, selectivity and sensitivity are also in-
compatible.

TRUE AND FALSE SELECTIVITY

One of the reasons for this condition is
not generally understood, and is even more
seldom taken into consideration. The aver-
age receiver owner or experimenter bases
his judgment almost entively on the appar-
ent selectivity; this is quite natural, in view
of the fact that the actual selectivity of a
receiver can be determined only by a series
of very carcful measurements. The appar-

_ ent selectivity of the ordinary radio set de-

creases as its sensitivity increases. There-
fore, of two receivers having exactly sim-
flar “actual” selectivity while one has, say,
three times the sensitivity of the other, the
set having the higher sensitivity (or amplifi-
cation) will invariably seem broader or less
sclective.

This principle is very clearly shown in
Fig. 1. Line A is the response-curve of
the less-sensitive receiver when tuned to 600
kilocycles (500 meters). Assuming that no
600-kec. station is on the air at the timne,
no sound will be heard from the loud
speaker, as the sensitivity of the set is not
great enough to bring a 580-ke. station
(which is assumed to be on the air at the
time) above audibility. Line B represents
the response-characteristic of the more sen-
sitive receiver and, under eonditions de-
scribed, the 580-ke. station will now be
heard; since the increased amplification of
the more sensitive receiver is sufficient to
bring the signals above audibility. Thus, it
is quite easy to understand why the niore
sensitive of the two sets will “appear” to be
less selective; although in reality one is
equally as selective as the other. This fact
illustrates the need for specially-designed
tuning circuits in a receiver having a very
high degree of radio-frequency amplifica-
tion, if it is to have an unusual degree of
selectivity.

SCREEN-GRID TUBE PROBLEMS
The enormous amplification and extremely
Jow plate-to-grid capacity of the screen-grid
tube would at first glance seem to malke this
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While B is the curve of a morc sharply-tuned

set than A, the additional amplification of B

brings into andibility signals tu channels beyond

those heard with A. The resnlt is an effect
of “broader tuning” in B,

an ideal amplifier; but yet it has ac-
quired the reputation of causing “broad
tuning,” for the reason cxplained above.
The natural advantages of the sereen-
grid tube were carefully considered by the
designers of the “1929 Hi-Q,” and various
methods of overcoming the apparent disad-
vantages were investigated. 'I'wo stages of
radio-frequency amplification were decided
upon as sufficient, as they could reasonably
be expected to produce an over-all voltage
guin of more than one thousand. In order
to achieve a high degrce of selectivity with
this amount of amplification, some special
form of tuning is necessary. The combina-
tion of a conventional antenna coupler and
two interstage tuned-radio-frequency trans-
formers is wholly inadequate in the matter
of sclectivity, although the amplification is
good. The tuncd-plate-impedance, coupling-
condenser and grid-leak arrangement speci-
fied by the manufacturevs of the tube was
passed up for the same reason. Calculation
showed that it was quite feasible to tune
both the grid and the plate ¢ircuits of these
screen-grid fubes. This is one of the marked
advantages of this type of tube; since an
attempt to tunc both the grid and plate cir-
cuits of an ordinary amplifier tube invari-
ably results in uncontrollable oseillation.

MULTIPLE-TUNING SYSTEM

‘When both grid and plate circuits are
tuned, a two-stage radio-frequency amplificr
las a total of five tuned civeuits, including
the grid circuit of thc first tube. This in-
creased number of tuned circuits would,
naturally, produce a marked increase in se-
leetivity. In fact, the schieme looked so
good on paper that an experimental receiver
embodying these ideas was constructed. On
test, this model performed in a truly re-
markable manner, greatly exceeding expee-
tations.

‘I'he radio-frequeney gain was very high;
enough to bring in many distaut stations,
including one on the Pacific coast. The se-
lectivify was such that more than a dozen
of these distant stations were received while
the locals were operating. (This test was
made last May, using a 75-foot antenna, lo-
cated in mid-town New York—a location,
be it said, full of interference and not con-
ducive to making DX records.)

The remarkable performance of this re-
ceiver can best be understood by a consid-
eration of the principles involved in its de-
sign. The inter-stage radio-frequency trans-
formers (1.2, I.3) are quite unique in that
they consist of two cxactly similar coils.

Onc constitutes the primary of the trans-
former and is eonnected ‘in the plate circuit
of the preccding tube; the other coil acts
as # secondary and is conrected to the grid
of the following tube. Each coil is tuned
to resonance with the desired signal by
means of a .00035-wnf. variable condenser
(C4, C3, C10, C12). Decause of the rather
nnusual arrangement, the mutval inductance
or coupling between the primary and the
secondary is muech smaller than in ordinary
circuits.

However, this does not meun that the en-
ergy transfer from primary to secondary is
inefficicnt. In the case of the coupling coils
used in the receiver under discussion, the
maximum sccondary voltage is obtained with
a coupling co-efficient in the order of one
per cent. The physical arrangement of the
coils as shown in the various accompany-
ing photographs of the completed receiver
was chosen, because it seemed the simplest
way to secure such loose coupling while
keeping the coils still close to each other;
thus conserving space.

R.F. ‘BAND-Pass’”’ COUPLING

Duc to the inherent characteristics of
loosely-coupled tuned civeuits, cach of these
double-tuned radio-frequency transformers
really constitutes a “band-pass” filter. This
is quite clearly shown in Fig. 2, illustrating
the tuning c¢haracteristics of one of these
double-tuned, loose-coupled transformers.
The dotted line represents the response
enrve of one tuned circuit alone, and the
solid line that of both circuits properly
coupled. 1t will be noticed that the former
is a typical “resonance-curve”; very sharp
on the top at exact resonance and sloping
gradually toward zero as the frequency is
increased or decrcased. On the other hand,
the solid curve of the double circuit is quite
broad and almost flat on the top, but slopes
more steeply on the sides and the response
approaches zero much more rapidly above
and below the resonant frequency.

The curves shown in Fig. 2 ave based

Fig. C

The phonograph-radio combination shown
opposite; the receiver has been sitd out,
showing the top of its assembly,
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KILOCYCLES

The sharply-defincd peak of A here is that of
a resomant civcuit, It will perceptibly “‘cud
sidebands.”’ That of B represents the combina-
tion of two loosely-conpled circuits, as em-

»

ployed in the R.F. transformers of the “Hi-Q”,

on actual measurements of one of the new
radio-frequency transformers used in the
“1929 Hi-Q”

While the use of one of these donble-tuned
radio-frequency transformers produces an
unusual degree of selectivity, the use of two
sueh stages in cascade results in a vast im-
provement. As an illustration, note that the
response of an interfering signal 20 kilo-
cycles below resonance on the solid curve
of Fig. 2 is but 9% or about one-eleventh of
the response at the frequency for which the
set is tuned. This is for one stage only.
After going through the second stage, how-
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ever, the intensity of this interfering signal
will have been reduced to 0.8¢5, less than
one one-hundredth. At the same time, the
addition of the second stage does not ma-
terially affect the shape of the top of the
response curve. The top of the curve re-
mains substantially as shown in Fig. 2;
while the sides become much steeper and
the response approaches the zero line at a
much more rapid rate.

The width and flatness of the top of the
solid curve shown in Fig. 2 has an important
bearing on the quality of the received speech
and music. This is due to the fact that
broadcast stations do not transmit a single
frequency, but rather ¢ band of frequencies.
The width of the side-bands varies some-
what, depending on the transmitter adjust-
ments and also on the type of program being
broadcast; they are, however, generally con-
ceded to require about five kilocycles for
It is therefore
apparent that the receiver should be capable
of amplifying a ten-kilocycle band of fre-
quencies, with substantial uniformity, if the
program is to be.received faithfully. Hence
the desirability of the wide flat top on the
over-all response curve of a high-grade re-
ceiver.

When the top of the response curve is
sharp instead of flat, all the frequencies in
the band are not amplified equally. Conse-
quently, certain of these frequencies reach
the detector much stronger than others;
with the result that even the most perfect
audio-frequency amplifier and loud speaker
will be unable to reproduce the program
with its original quality. This is the tvpe
of distortion referred to previously as
“side-band cutting” and results in the loss
or weakening of the high audio frequencies,

i
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PLUG IN "B ELIM." RECEPTACLE

/ON "A" ELIMINATOR.
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AC. 90V 45V {35V C+ {80V 45V
vELLOW BLUE GRAY BROWN GREEN
Fig. 3

The compact layout of the power unit; compare
829,

making the output from the loud speaker
dull and muifled.

RECEIVER COMPONENTS

The following parts are required for the
construction of the *“Ranio News 1929
Hi-Q”:

One antenna coil, tapped (L1);

Two R.F. transformers, specialiy made, screen-grid
type (L2-L3);

with tdustration and Schematic diagram en page

A Jfilamentless rectifier tube 4s used, and 8 voltage-dividing resistor of special design.

One variable condenser, .00035-mf. (C1);

Two two-gang variable condensers, ,00035-mf. ‘each
section (C4-C5-C10-C12});

Two drum dials, illuminated;

Four adjustable compensating condensers, 35-mmf,
(C3-C6-C9-C13);

One impedance-matching transformer for phone-
graph pick-up (T1); )

One audio-frequency transformer, standard type
(T2);

Two push-pull audio-frequency transformers (13-
T4);

The completed “Hi-Q" without. ite shield tops; note the clip on L1 which adjusts the primary to the aerial used.

WWW_americanradiohistorv.com
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This receiver with its “B” unit maey seem complex, but is really
simple to assemmble, because more difficult connections are included
in the components, and with the proper chassis, the wiring is prac-

Six tube sockets, UX-type;

Three R.F. choke coils, 85
RFC2.RFC3);

Three shield cans, 8x6x534 inches, aluminum;

One potentiometer, incorporating filament switch,
0-100,000-0hm (VC.-SW1);

Two filament resistors, 10-ohm (R1-R4);

Two filament resistors, 15-chm (R2-R5);

Two resistors, wire-wound, 5,000-0bm (R3-R6);

Two filament ballasts, }4-ampere (R8-R10);

One grid condenser, .00025-mf. (Cl4);

One grid leak, 2-megohm (R7);

Oue resistor, metallic type, 50,000-0hm (R9)}

Two resistors, wire-wound, 50,000-ohm (R11.-R12});

Four by-pass condensers, 0.5.mf. (C2-C7-C8-C11);

One by-pass condenser, .001-mf. (C15);

Two phone-tip jacks (J);

Four binding posts;

One seven-wire plug-in cablc and cable connector;

One front pancl, 7x24x34 inches, drilled and ¢n-
graved;

One steel chassis, 23%x12 inches
type, I-inch deep) already drilled;

Two screen-grid tubes, 222-type (V1-V2);

One detector tube, 200A-type (V3);

One general-purpose tube, 201 A-type (V4);

Two power tubes, 171A-type (V3-VG).

millihenries (RFC1.

(inverted-dish

“n” POWER COMPONENTS

One power compact with buili-in chokes and buffer
condensers (PC);

One filter condenser, 2-mf., 400-volt rating (C16);

One filter condenser, 2-mf., 200-volt rating (C17);

One filter condenser, 4-mf., 200-volt rating (C18);

One condenser bank containing thrée 1.0-mf. by-
pass condensers brought to terminals 0-1-1-1-mf.
C19);

One filter condenser, 1.0-mf., 200-volt rating (C20);

Two resistors (special design), (R);

QOne tube socket, UX-type (V7);

One filamentless gascous-rectifier tube,
V7);

Eight spring-clip binding pests;

One wooden baschoard, 12x8x}4 inches,

125-mla,

PHONOGRAPH EQUIPMENT

One motor and turntable;

One phonograph pick-up with arm;

One S.P.D.T. toggle switch, mounted on phonograph
hoard (SW2);

Fig. 5

One S.P.S.T. toggle switch for motor control;

One potentiometer volume control, 0-20,000-obm
(R14);

One by-pass condenser, 0.25-mf. (C21);

One motor board;

Two needle receptacles,

MECHANICAL CONSTRUCTION

The two double-tuned radio-frequency
transformers used in the “Rapro News 1929
Hi-Q’ necessitate the use of four variable
condensers—one to tune each of the four
coils, Since all four of the tuned circuits
are identical, thesc four variable condensers
are rotated by a common shaft actuated by
a drum dial which has a smooth positive
drive without back-lash. The tuned input
circuit connected to the grid of the first
shield-grid tube VI, and often
referred to as the antenna
coupler, is of the conventional
type, having a tapped primary
L1 adaptable to different length
antennas. The variable con-
denser Cl, which tunes this
antenna coupler, is on a sepa-

Fig. F
This power wunit sup-
plies all "B current,
but filament current for
the push-pull stage only.
The resistor R is pro-
vided with proper iapc
for this recesver and
needs ne adjustment.

5V0ITAC)
Fil ANz ¢
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tically all the work. The volume control C21-R14 is mounted on
the phonograph’s turntable board; and the magnetic pick-up is
connected to two binding posts on a bakelite strip above TL

rate shaft and has a separate drum dial;
thus enabling this circuit to be tuned to
exact resonance with the received signal,
regardless of the type of antenna used.
'The volume control is quite out of the
ordinary and possible only through the char-
acteristics of the scereen-grid tubes. It con-
sists of a 100,000-ohim potentiometer VC con-
nected across the 45-volt “B” su iply. The
movable arin of this potentiometer provides
a variable voltage which is impressed on the
screen-grids of the two R.F. amplifier tubes.
The amplification obtainable from the latter
varies within wide limits as the voltage on
the scrcen-grids is varied; being at maxi-
mum around 45 volts and dropping rapidly
as the screen-grid potential is reduced. This
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provides a smooth control of yvolume within
wide limits without affecting quality or tun-
ing in the slightest degree.

ISOLATING CIRCUITS

While the screen-grid tubes have an ex-
tremely low value of capacity between plate
and grid, thus almost entirely obviating the
tendency of feed-back through the tubes

themselves to cause self-oscillation, this ad-
vantage is nullified if feed-back occurs in
other parts of the receiver. Taking this
into consideration, every effort has been
made to isolate all circuits in which coupling
might result in instability. The negative

bias for the control grids of the R.F. tubes
is secured by the drop across individual ten-
ohm resistors (R1, R4) in series with the

Radio News for March, 1929

negative leg of each screen-grid tube fila-
ment. Since the screen-grids of both these
tubes are biased by the 10,000-ohm poten-
tiometer, 5,000-ohm isolating resistors R3,
R6 are inserted in the leads to the screen-
grids, which are in turn by-passed by means
of separate 0.5-mf. by-pass condensers C2,
C8. The plate circuits of these tubes are
likewise isolated by individual filters con-

Fig. 4

shown in elevation at the upper left. It
is not practicable to give coil specifications.

Layout and chassis top wiring of ihe
“Hi-Q”; details of coil connections are
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Short, direct leads should be run, as in Fig. D, and great care taken against “shorts” to the

The spaghetti-covered resistors R3 to R6 should be taped at the terminals to prevent such @ contact.

BAKELITE STRIP

This diagram may be compared with that of the wiring on the under side of the chassis shown in Fig, 6, opposite; ail
chassis.

holes are numbered alike.
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sisting of separate radio-frequency cholke
coils and by-pass condensers RFC1, C7 and
RIC2, CI1.

In addition to thesc precautions, the en-
tire R.F. end of the receiver is thoroughly
shiclded. FEach stage is entirely enclosed in
a snug-fitting aluminum box which is se-
curely fastened to the metal chassis. The

screen-grid tubes V1, V2 are so located
that the leads to the control grids are as
short as possible and farthest away from the
plate leads, which are also short. By placing
these tubes between the cans, the side walls
of the latter are used also as electrostatic
tube shields, effectively preventing coupling
between the tube clements and other parts
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of the circuit. This arrangement produces
the minimum of coupling between output
and input circuits, which is extremely im-
portant,

THE AUDIO END

The audio-frequency amplifier is of the
conventional type, consisting of two stages
of transformer-coupled amplification. The
A.F, transformers used have a flat fre-
quency-characteristic over the usual range.
A radio-frequency choke coil RFC3 is
placed between the plate of the detector
tube and the first A.F. transformer to pre-
vent any stray R.F. voltages fromn getling
into the A.F. amplifier.

In addition to the three regular A.F.
transformers, the set is equipped with an
impedanee-matching transformer T1 which
couples an external phonograph pick-up unit
to the A.F. amplifier itself. The use of this
transformer provides high-quality reprodue-
tion of voice and mwsic from phonograph
records. It is thrown in and out of the cir-
cuit by means of a single-pole, double-
throw toggle switch SW2, mounted on the
hoavd whieh supports the phonograph motor
and turntable. When this switch is thrown

1 to “Radio,” it cuts out the phonograph
4 pick-up and the transforiner T1, and con-

nects the plate cirenit of the deteetor V3 to
the primary of the first audio transformer
T2. This is a very simple arrangement and
in no way complicates the operation of the
radio reeeiver and amplifier.

LAYOUT OF SET

The general arrangement of the Ranio
News 1929 Hi-Q is clearly shown in the
various accompanying illustrations. The
components of the receiver proper are
mounted on a presscd-steel chassis to which
is fastened an upright front pancl. It is
possible to buy both panel and chassis com-
pletely drilled and engraved for the various
parts. These two units are very cheap and
save the constructor an enormous amount
of work; with the panel and chassis on hand,
the assembly of the set is then merely a mat-
ter of screwing down the various coils, con-
densers, sockets and transformers.

The coil L1 and condenser Cl, comnprising
the tuning clements of the grid civenit of
the first screcn-grid tube V1, are enclosed
in an aluminum shielding canj this occupies
the left front corner of the chassis and sub-
pancl, and the tuning is controlled by its

£ own drwumn dial.

The components of the first band-pass fil
ter stage occupy a second can which is
placed in the center of the chassis, against
the front panel. The parts enclosed are as
follows: the double tuning condenser C4 and
C5; the first interstage radio-frequency
transformer 1.2; the two midget compensat-
ing condensers C3 and CG; the volume con-
trol VC; and the by-pass condenser C7. If
the reader will refer to the photographie il-
lustration on page 828, showing the top
view of the assembled receiver, he will no-
tice that the shaft of this double condenser
extends through the wall of the middle can
and terminates at the drum dial to which the
shaft of the other double condenser (which
likewise extends through the wall of its can)
i fastened. The dial thus controls both
double eondensers at once. The parts in the
third can include, besides the double con-
denser Cl160 and C12, the matching con-
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densers C9 and C13; by-pass condensers C11
and C15, and the second interstage radio-
frequency transformer L3.

The detector and audio system is ar-
ranged along the back edge of the chassis.
The socket for the detector V3 is located
directly behind the third can; together with
the grid leak R7, grid condenser Cl4, R.F.
choke RFC3, and the receptacle for the bat-
tery cable. Following in line are the im-
pedance-matehing transformer T1; the first-
stage AF. transformer T2; socket for the
first A.F. tube V4; the push-pull input
transformer T38; sockets for the power tubes
V5 and V6; and, finally, the push-pull out-
put transformer T4. The filament-ballast
and other fixed resistors R8, 9, 10, 11 and
12, are mounted directly along the back
edge of the chassis. This arrangement malkes
the wiring very short and very easy to in-
stall.

The “Aerial” and “Ground” binding posts
are located in the extreme vear left corner
of the chassis. Slightly to the left of them is
a pair of tip jacks, insulated from the metal
chassis and connectedl directly to the sec-
ondary of the output transformer T4, to re-
ceive the leud-speaker cord tips.

The underside of the chassis holds merely
a few fixed resistors and by-pass condensers.
Another picture (at right) shows these and
the directness of the wiring.

All of the connections should be made
with insulated wire, as the metal chassis
Jforms part of the eircwit. The point-to-
point system of wiring may be used.

Fig. D

Here we hawe the bottom
of the “Hiv-Q’ chassis, il
lustrating the various leads
and the proper method of
wiring, actuelly wused in
the sct; whereas the dia-
grams on the preceding
pages show the connec-
tions at right angles, for
the soke of clearness.
The “shortest distance be-
tween two points’ is good
practice in radio construc-
tion. The “Aerial” and
“Ground” posts are
mounted on a bakelite
strip which insulates the
former from the chassis.

A DESIRABLE COMBINATION

The receiver as it stands is a complete
unit, except, of course, for the necessary
“A” and “B” supply units. It can be in-
stalled in any suitable cabinet of either the
table or console type. The particular re.
ceiver illustrated on pages 826, 827 and 832
is an exceptionally-complete, high-grade in-
strument. The set itself occupies the lower
portion of the cabinet. The upper-right sec-
tion (as viewed from the rear) contains,
first, a loud speaker of the dynamic type
and also an “A” power unit; the “B” supply
unit and the phonograph components are at
the upper left. A section of the top of the

Fig. G

In this rear wictw of the opened console, A is the

“A” power unit (at the constructor’s option) B
the “B” unit and M the motor driving
the phonograph.
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cabinet, directly above the rear compart-
ment, is hinged and, when opened, reveals
a phonograph turntable and an electric
pick-up mounted on a square board set be-
low the level of the top. The turntable is
revolved by a small electric motor. Also
mounted on the phonograph beard are twe
switches: one to turn the electric motor on
and off, and the other (SW2) to switch from
phonograph to radio. The phonograph board
is provided also with two small receptacles
for used and unused phonograph needles.
This complete phonograph and radio com-
bination is as fine an instrument as any
music lover would care to possess. The
custom-radio builder who boasts of a fairly
well-to-do patronage can undoubtedly sell
several such instruments in the course of a
year. Of course, he can also incorporate the
receiver into simpler and less pretentious
cabinets, of which many are available.

The “B” power unit is of perfectly stand-
ard and straightforward design. It consists
of a power compact which includes a step-
up transformer and choke coils; five fixed
condensers; rcctifier tube and a resistor
bank; these parts are mounted on a simple
wooden baseboard. The various binding
posts and connections are plainly indicated
and need no explanation. The rectifier tube
V7 is of the filamentless type; a filament-
type rectifier tube may easily be substituted
in this position, if the constructor so desires.

POWER SUPPLY

Many readers will express surprise on
learning that the “129-Hi-Q" receiver is not
an A.C.-operated set; that is, it does not
ugse A.C. tubes, although they were tried in
early experimental models. It is believed
preferable to substitute tubes of the D.C.
type and to use an “A” supply unit which
works off the 110-volt A.C. line. This ar-
rangement is fully as satisfactory in every
regard as straight A.C. operation with A.C.

. tubes working off an A.C. transformer; if

anything, even better. There are numerous
“A” power units on the market which work
quietly and efficiently and which require
practically no attention.

The constructor who has a storage battery
or a storage-battery-and-charger combina-
tion may, of course, use this with the
“Ili_Q'”

The switch to turn the whole set on and
off must necessarily control the current ot
both the “A” and “B” units. Most “A”
power units are equipped with a long flex-
ible cord to which is attached a switch of
the pear type. Also most of them have a
receptacle into which the plug from the “B”
unit may be connected.
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The ""Dry-Cell Four"” completely set up and ready for operation.
dry “A” and “B” batteries, and at the vight o cone-type loud speaker,
of the receiver is obvious,

Behind the set are the
The compactness

833

“The Dry-Cell Four”--An Economical Set™

HE veceiver described in this article

is what may be termed an “advanced

beginner’s” receiver, so simple is its

construction; and yet it offers re-
sults desired by the fan who has built his
simple one- or two-tube outfit and is now
Yooking about for something which will offer
him quality reproduction, ability to bring
in that distant station and, withal, sim-
plicity of construction, low initial cost and
low upkecp cost.

Primarily, this receiver has been designed
for the listener who, because of his location
or other circumstances, finds it inconvenient
or impossible to operate an A.C. receiver,
while he has no facilities for the charging
of stovage batteries. 'This condition com-
pels the use of dry-cell batteries for fila-
ment lighting as well as for plate current,
This is not meant to imply that dry-cell
operation is a matter of “Hobson’s Choice”;
excellent results and repreduction of really
good quality are obtainable with the use of
the 199-type and other 3-volt tubes, pro-
viding they are intelligently handled.

The receiver described here employs a
highly-sensitive 222-type screen-grid tube in
& stage of tuned-radio-frequency amplifica-
tion before the dctector. The regenerative
detector is a 199-type tube followed by two
stages of transformer-coupled audio-fre-
quency amplification; the first of which com-
prises a 199-typc tube and the last a 120-
type power amplifier. One mnctal ean, which
is divided into two compartments by the
insertion of an extra partition, furnishes
the shielding which is so necessary when
using a screen-grvid tube.

MECHANICAL DETAILS

A 7 x 18-inch hard-rubber panel mourts
two tuning dials of the vernier type, a
high-resistance control for regeneration, and
a 20-ohm midget rheostat. The baseboard
is of wood, 15 x ¥, x T inches, and has un-
der each end a strip of wood, measuring
6 x ¥, x Y inches. This raising of the

* Rap1o News Blueprint Article No. 77.

By B. B. Bryant

HE “DRY - CELL

FOUR” has been
produced in response to
an insistent demand from
readers, which shows thuat
there is still meed for
compact, economical sels
While no

No. 77

operated from batteries.
attempt is made to offer this set as a
“portabls,” it more mearly deserves
this name than any other of like

power. It may be taken anywhere,
and operated from dry batteries. Its
fillament consumption i3 bui three-
eighths of an empere al three wolis;
the fact that the screem-grid tube
uses the same woltage as the 199-
type permits the inclusion of an R.F.
stage of high amplification which,
with the regenerative detector, makes
this set the equul as a distance-getier
of any set ewcept the wery lavgest.
It is probable that, in any ordinary
location, this set wili give reception
as distant as any receirsr can afford.
In addition to this, m ‘withstanding
its low filament voltage, the 120-type
tube wsed in the final staye is a true
power amplifier, practically equal to
the 1124, and suitable for operating
any speaker at room wolume.

Those who desire the largs blue-
prints (with list of parts used) for
the “Dry-Cell Four” must fill out and
send in the coupon provided for that
purposé on page 879, with the re-
quired 25 cents. INo more blueprints
will be sent free.

baseboard is necessary to allow for the
wiring, which is to go underneath and thus
run directly into the six-lead cable, thus
obviating the need of binding posts. The
small number of terminals and the sim-
plicity of the wiring in this receiver make
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this a rather easy method and a highly con-
venient one at that. With the assumption
that a battery cable or a set of battery
leads must be used, there is no reason why
the cable cannot be incorporated into the
construction of the set, thus bringing down
a flock of birds with the proverbial pebble.

Four binding-posts are used; one for the
aerial connection, one for the ground, and
two for the loud-speaker cord. The ground
post is secured to and makes electrical con-
tact with the shield. The aerial post also
is secured to the rear shield, but is insu-
lated from the latter by means of a hard-
rubber bushing (or any other device con-
venient to the constructor) which will pre-
vent the post from making a short circuit
with the shield. In the event that the
builder finds difficulty in arranging this,
the aerial post may be mounted on the base-
board and the coil lead to it brought out
through the can. The same procedure may
be followed in mounting the ground post,
though it will hardly be necessary because
of the simplicity of the snggested method.

The two binding posts for the speaker
terminals are mounted on a strip of hard
rubber and the latter, in turn, is mounted
on two terminals of the last socket, V4,
facing the rear of the baseboard; these ter-
minals are the plate post and one of the
filament posts of the socket. It should be
carefully noted that, although the speaker-
terminal strip is mounted directly to two
socket binding-posts, only one speaker post
is connected to one socket post. The plate
post of the socket is connected to the
speaker post directly in line with it, while
the filament post of the socket and the re-
maining post on the speaker strip may be
said to go about their business in standard
fashion. That is to say, lhe filament post
of the socket is led to the filament circuit
and the second speaker post to the 135-volt
lead of the cable. The foregoing should
be watched carefully as, with the suggested
mounting of the speaker posts, the con-
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AERIAL

[

Vg (W g\
A

B+45VOLT A+ A-B-C+
{(BROWN) (YELLOW) (BLACK)

I

-~
p]

]

LOUD SPEAKER

——

{PINK)

B+1I5YOLT B+90VOLT
(GREEN)

C-~225VOLT.
{BLUE)

The warious “A” “B” and “C” wires are bunched together to form
If desired, binding posts may be mounted along the back
Note that rheostat R4 conircls the current te

a cable.
of the set instead.

structor is apt to yicld to temptation and
connect the second speaker post to the
filament post of the socket; which, of course,
would bring undesirable results.

READY-MADE VS. HOME-MADE
Perhaps the most awesome part of the
receiver in the eyes of the beginner who may
build this receiver is the matter of shiclding.
The can used in this set is comnposed of
aluminuin and measures 8 x 6 x 53, inches.
An additional section of the samec metal,
514 x 6 inches, is inserted so that it divides
the shield into two compartments of equal
dimensions and thus provides for the two
tuning circuits. Those who desire to con-
struct this shield can easily do so with a
quantity of thin sheet aluminum, copper or
brass and a paXx of tinsmith’s shears.
However, the manufacturer’s price of
this can is so-little that it may be recom-
mended that this item be purchased, if it
can be done conveniently; as it would

all the tubes.

hardly pay to go to the trouble of scouting
about for the proper materials, and build-
ing the can, when a neatly-finished product
can be obtained for considerably less than
the total cost of the material and the value
of time spent in constructing the shield.
The shield used in this receiver required
nothing more than the addition of the di-
viding section as mentioned above.

The two coils; L1-L2, are the only other
components to be constructed; these are
wound on one-inch cardhoard, fiber or hard-
rubber tubing with No. 80 enamcled wire.
As the illustrations offer complete data on
the winding of these coils, little need be
said regarding their construction with the
exception of the age-old warning that wind-
ings on the same form must turn in the
same direction; which should be strictly
heeded. A right-angle bracket may be em-
ployed to secure the coils to the floor of
the shield can; but the method used in the’

Thc half-completed set, as it appears from the fromt, with the panel and tuning condensers removed.
The symbols on the parts corrcspond with these in the schematic diagram above.
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used as a source of “A” supply.
be used with sufficient resistance in series with the tubes.

This is8 the best arvangément when dry colls are

4 storage baltery may, of course,

construction of this recciver scems to be
about the simplest. Two small blocks of
wood, a trifle larger than the inside diam-
eter of the coil form, are screwed to the
bottom shield of the can, and each coil is
forced over one of these blocks; this will
hold the form in a firm, upright position,
and also facilitate its being rcmoved from
and replaced in the set, should the occasion
arise.
PARTS REQUIRED

The components herewith listed are those
which were used in the original model, here
illustrated; and, while substitutions may be
made, it is suggested that, if so, the alter-
native parts be choseri with an eye for
similarity- of size and wiring positions of
their terminals. The reason for this is
obvious; an oversized component will neces-
sitate a new layout and different measure-
ments for the front panel and baseboard
Two variable condensers, .00085-mf. (C}-

C4);
Two fixed condensers, .006-mf. (C2-C3);
One fixed condenser, .00025-mf. (C5);
One fixed condenser, .0005-mf. {C6);
One resistor strip, 10-ohm (R1);

One grid leak, 5-megohm (R2);
One variable resistor, 0-2000-ohm (R3):
One theostat, 20-ohin midget type (R4);

Your tube sockets, UX-type (V1-2-3-4):

Two audio-frequency transformers (T1-T2);

One shield can (as per text) and partitiong

Two vernier diais:

One screen-grid vacuum  tube, 222-type
(V1);

Two vacuum tubes, 199-type (V2-V3);

One vacuum tube, 120-type (V4);

One hard-rubber panel, 7 x 18 x 3/16 inch;

One wooden baseboard, 16 x 7 x Y,-inchy

One battery cabie, 6-wire;

Four binding-posts;

Three coil forms, 1-inch diameter, 8 inches
long.

RADIO-FREQUENCY CIRCUITS

The first compartment of the shield can
houses the stage of tuned-radio-frequency
amplification with its screen-grid (222-type}
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tube. The other components which go to
make up this circuit are the inductor LI,
consisting of a primary and a sccondary
winding; the .00035-mf. variable condenser
Cl, which tunes the secondary of I.1; the
vicuum-tube socket V1, which is of the
UX type; the fixed condenser C2, which is
soldered dircelly to the “G” post of the
socket; and the vesistor strip R1, one ter-
minal of which is soldered to the “F—" post
of the socket. The lead connecting the
stator plates of C1 with the control-grid
cap on top of the screen-grid tube should
be a piece of flexible wire about five inches
in length, to the tubce end of which has been
soldered a clip designed to slip over this
terminal of the control-grid of V1. This
clip may be constructed of any springy
metal, and shaped by wrapping it about a
iead pencil or any other suitable objeet of
similar size.

The second compartment houses the de-
tector circuit and its tuning components.
As a matter of interest, it may be men-
tioned that, although the detector is rec-
generative, the oscillations it sets up do not
enter the antenna because they are blocked
by the previous stage of tuned-radio-fre-
quency amplification. For this reason the
operator of this receiver need have no fears
of annoying his ncighbors with a “blooper.”
The advantage of this particular cirenit is
that all the advantages of regeneration (as
regards DX} may be enjoyed without any
danger of creating a source of radio inter-
ference.  The screen-grid R.F. stage before
the detector not only prevents this annoy-
ance, but adds greatly to the sensitivity and
selectivity of the reeeiver.

‘The components in the dctector compart-
ment are very much like those in the radio-
frequency stage. They comprise the .00035-
mf. variable condenser C4, which tunes the
sccondary of the indnector I.2; a vacuum
socket of the UX type; the grid-leak holder

Top view of the “Dry-Cell Four” receiver, with the panel and cover
of the shield ecan removed. L1, Cl, V1, R1, components of the
R.F. stage. Ct, L2, V2, R2, C5, components of the detector stage. -

40 TURNS 30
-, ENAMELLED wiRe

SECONDARIES
15D TURNS * 30
ENAMELLED WIRE

25 TURNS 2
#30 ENAMELLED
WIRE.

|

Details of the coils. L1, antenna coupler, L2,

interstage transformer., The fop winding of

the laticr s the tickler, the center one the
secondary, and the beftom the primary.

and grid leak R2, which is connected from
the grid of the detector tube to the “A--"
line, instead of across the grid condenser
as usually the practice; and the grid con-
denser C5, which is rated at .00025-mf, In
the same compartment is found the by-pass
condenser C3, which is part of the screen-
grid tube's plate circuit, and is secured to
the shield. Here, as in the first compart-
ment, leads between terminals of compon-
ents are made as short as possible; which,
for that matter, is not difficult considering
the size of the allotted space and the close
proximity of the various parts.

THE AUDIO END

To the right of the detector compartinent
is the first audio-frequency transformer T1,
with its accompanying tube socket V3
mounted direetly behind it. Care should be
exercised in mounting this transformer; as
the regencration control R3 must be
monnted on the panel, somewhat in front of
the transformer. This control has a high re-
sistance value (0-2,000 ohms) and is
shunted across the tickler winding of L2.
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R3, regeneration control.
room for:the components without erowding; the coils are very small,
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The connceting leads from the first to
the second audio stage are run under the.
baseboard to the left of the receiver where
the sccond audio-frequency transformer
T2 and its tube socket V4 are mounted to
the left of the shield can. Herc, as in the
case of the first audio stage, provision
should be made for mounting the rheostat
R4; this component is of the midget type
and has a resistance of 20 ohms. Mounting
the loud-speaker terminal strip on thc rear
posts of the socket V4 has been dealt with
in a previous paragraph of this article and
so requires no further mention.

No view of the baseboard is shown, the
few wires being there hardly requiring that
elaboration. Under the baseboard are
placed also the by-pass condenser C6, which
returns the R.F. component to filament;
and the terminals of the battery cable, which
is secured to the under side of the base-
board at the extreme rear by means of a
U-shaped bracket. It is then a simple matter
to wire the leads of the cable to their vari-
ous circuits.

WIRING IIINTS

The most convenient manner of wiring this
receiver is by stages. First screw the front
panel to the baseboard, after having drilled
the necessary loles for the variable con-
densers, the regeneration control and the
rheostat; then mount the front and bottom
shields of the can, mount the apparatus pre-
viously described, and wire as much as pos-
sible. By taking note of the “A—" lead in
the circuit diagram, those terminals which
are solderec to this circuit may be connected
to any part of the shield; thus simplifying
the wiring job to some extent. For example,
it is unnecessary to run any leads from the
rotors of the variable condensers C1-C4 to
the “A—" circuit; because, when these
components are mounted, they make firm
contact with the front shield of the ean and

.

R3

TY, V8, firet audio; T2, V4, second audio; R4, filament rheostat;

The shield compartments afford ample
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s¢ provide a “ground” circuit without the
necessity of extra wiring.

The operation of this receiver is much
like that of any similar type; if the con-
structor desires, he may install a jack ar-
rangement at the output so that phones may
be used for distance work. It will be no-
ficed that a “C” battery of 221, volts is
specified for biasing the last audio-frequency
amplifier tube; this is highly important and
must be used, as the 120-type power tube
used in this stage requires this much “C”
bias for proper operation. Any voltage ap-
preciably lower than that specified will bring
about distertion and, in general, cause un-
satisfactory reproduction, as well as waste
plate current.

Various arrangements for wiring the dry
cclls are optional with the constructor; three
cells wired in series makes a basic “A”
power supply. No fewer than three should
be used to operate the filaments of 199-type
tubes. The constructor who desires to for-
get about his “A” supply for as long a time
as possible, may wire six cells in series-par-
allel as illustrated in the diagram. This ar-
rangement gives the same voliage as three
cells wired in series, but lasts approximately
twice as long.

The choice of plate batteries is, of course,
entirely up to the builder; however, he must
remember that 135 volts with taps at 45
volts and 90 volts are required to obtain
proper results. For this purpose three 45-
volt blocks will do; these are obtainable in
various sizes, and it is this choice which is
open to the constructor, depending on his
purchasing facilities. Obviously, the largest
sizes (generally termed “heavy-duty”) last
much longer than their smaller brothers and,
for this reason, are recommended as a mat-
ter of ultimate economy.

ANTENNA SYSTEM

As this receiver has been designed with
an eye to DX, the aerial and ground must
of a necessity be constructed to conform
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Drilling details of the fromt panel.
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This may be of bakelite, hard rubber, formica, or other

standard panel waterial, 3/16- or W-inch thick.

with the best standards of radio enginecring
that circumstances will allow. For this
reason a little rehash on the old subject of
antenna installation will not be amiss, An-
tenna systems (meaning everything con-
nected to the “aerial” and “ground” posts
and outside the receiver) may be classified
as having four distinct members: the acrial,
which is the horizontal overhead wire; the
lead-in, which is all the wire between the
acrial and the set; the “ground” proper;
and the wire connecting the ground to the
receiver, which is known as the ground lead.
When considering the length of an aerial,
the lead-in must be taken into consideration;
for this reason, when the length of an aerial
is discussed, both lead-in and aerial proper
are covercd by that appellation. Therefore,
if the constructor desires to have an aerial
100 feet in length, and his lcad-in measures
20 feet, his overhead span, or aerial, should
be 80 feet. Many fans, when informed that
their antenna is the cause of broad tuning,
will say that this is impossible, as the length
of their aerial is but 75 fcet. However, in-
vestigation, as a rule, discloses a lead-in
some 75 feet or thereabouts in length.
Expericnce has proved that the best all-

around acrial combination for the broadcast
fan measures about 100 feet in length, and
is made up of No. 12 or 14 single-strand
enameled copper wire for the aerial, and
No. 14 rubber-covered single strand copper
wire for the lead-in. The latter gauge of
wire is used also for the ground lead.

If it so happens that the required space
for an aerial of this length is not available,
the constructor may make use of an aerial
of the “flat-top” type, so called because of
its appearance. Such an aerial is made up
of two or more wires stretched between two
“spreaders,” for which purpose broom han-
dles serve admirably. Perhaps the best all-
around aerial of this type comprises four
wires, each wire spaced at least two feet
from the next, and insulaied from the
spreaders, while the spreaders are insulated
from the rope holding the aerial aloft. Four
leads are brought down from the aerial
wires to a converging point, where they are
soldered together, and from thence a lead-in
wire which is brought down to the receiver.

Careful installation of the lead-in is just
as essential as in the aerial. In all cases
keep it as far from the wall of the building
as possible and, where conlact is inevitable,

R3

i
A1 T

Under view of the baseboard of the “Dry-Cell Four,” showing the
Wherever a wire is shown coming
out of a numbered hole, it can be traced to the top side of the
baseboard by reference to the picture diagram on the following

connections to the batiery cable.

A-B-C+ (BLACK) ¢-22% vouLTs {BiLUE)
A+ (YELLOW B+45 YOLTS(BROWN).

B+135 VOLTS(PINK) B+90YOLTS (GREEN)

1. (@ ®
T 14 15 22
PINK GREEN d
(24 { =3
YELLOW BRQ;N 21,
BLACK >
BLUE

www americanradiohistorv com

page; each hole is marked with the same number in both diagrams.
The wiring above is shown in straight lines; actually, the wires
may be run directly from point to point, in order to keep them
as short as possible.
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R4

li.

ROUND R SCREWED TO SHIELD

AERIAL

Above: Layout of the “Dry-Cell Four” Compare with view of the wiring under the baseboard, on page 830;

It is a good idea to cross oul each wire in the dicgram as the corresponding

lead is soldered. Below: How the power supply of the set is made up, by wiring together siz dry cells for the
“A” current, three “B” and ong “C” batleries as shown.

the holes are numbered alile.

use some forn of *stand-off” insulator.
Many constructors, in order to avoid solder-
ing in thc aerial assembly, run a single
strand horizontally for a suitable distance,
continue it on through the hale of the in-
sulator, make a few securing turns and con-
tinue the same wire down to the <vindow.
The matter of a suitable ground is one
that stumps many a constructor. City fans
have the problem solved for them without
choice; they must use one of the piping sys-
tems available, such as the water pipe or
radiator pipe; do not use the gas pipe. It
matters little to them whether these grounds

VY] CABLE FROM SET

B35y
At A B+40
B+aby
B 6_ +offo —
+ G Vi - &
_i| ‘8" sarTeries
o e "CBATTERY SCRIES
WIRED IN :
SERIES— 225 VOLTS.
PARALLEL

are or are not the acme of cfficiency; either
they employ one or more of them or use¢ no
ground at all

However, those in suburban or rural com-
munities may avail themselves of a fairly
good ground if they will go to the trouble of
digging a sizeable hole for the burial of 2
number of copper, brass or galvanized-iron
plates. These are soldered to a suitable wire
and the ground lead connected to the latter.
It is suggested, also, that this particular
spot be watered at times, so that the con-
ductivity of the ground may be bettered
This usually is worth the trouble.

of blueprints to our readers.

series will be charged for at the rate of 25 cents a set.
individual process and cannot be furnished at the above price.)

We believe that our readers are entitled to a frank explanation.
more than 68,000 blueprints—over 12,000 of the well-known

RADIO NEWS BLUEPRINTS

New Terms of Qur Offer to Readers
(Read This Be'ore You Write)

EGINNING with the publication of this issue of Rapio NEws, we announce a new policy with respect to the distribution
B A charge of 25 cents for each set furnished will be made; the filling of this order will be
expedited by using the coupon printed on page 879 of this issue.
This will apply to all blueprints (from No. 52 up) issued by Rapio NEws, except those called for by the Free Blueprint
Coupons printed in our December, 1928, January and February, 1929, issues; these will be sent free, in exchange for these
coupons, until our present stock on hand is exhausted. All other. blueprints which we have issued in our free distribution
{Those made up prior to April, 1928, were produced by a more costly

“Junk-Box” alone.

During the past vear we have distributed to them
This has necessitated frequent reprints of the

blueprints, and the maintenance of a large staff whose time is given up to this alone. The postage bill has been very large, as
may be imagined. As Ramo News has no apparatus for sale, it cannot recoup the outlay in this manner, like a manufacturer
who sells kits at from $20 to $200. The price which we have established, 25 cents, is our average cost of a set of blueprints—a
low figure obtained only by quantity production. The free distribution has entailed a2 huge expense, which has increased
from month to month; and there is no doubt that thousands who are not regular readers have been taking advantage of it.

We have therefore decided to charge a uniform price of 25 cents for each set of blueprints; not with the expectation of
making any profit from them, but with the intention of breaking somewhere near even. Those desiring previously-issued blue-
prints, not specified in any of the three “Free” coupons we have mentioned, must send this sum with their orders; which will be
filled more promptly if the form printed on page 879 is used, as we have said. Other requests will not be supplied; nor will
our “I Want to Know” department send any longer free hook-ups, diagrams, or other circuit information by mail.

We have said many times before that we have no blueprints of commercially-manufactured apparatus for sale at any
price; nevertheless, ten or fifteen letters asking for them are received every day. Neither can we furnish bluprints to use the
particular set of parts the constructor has in mind; it costs several hundred dollars to prepare a set of blueprints; and we cannot
undertake to do this to order for a nominal sum.

We shall, however, continue to issue blueprints of sets of our own design that will, we think, appeal to our readers; and
to publish full circuit and wiring diagrams in the pages of Rapio NEws, as we have done. Those of our readers who wish, in
addition, full sized blueprints of these sets may obtain them by sending in a Blueprint Coupon with 25 cents for each set
requested. This applies to Blueprints Nos. 76 and 77, the “Rapro News 1929 Hi-Q” and the “Dry-Cell Four,” published in this
issue, and to all later sets for which blueprints will be prepared.
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_The ““Candy-Box Special”

A Novel Little Short-Wave Receiver

“That Produces Real Results .

By Joseph Riley

ADIO receivers have been built into

many odd objects lilke fountain pens,

vanity cases, sea shells, pipes and

umbrella handles, but for the most
- part these instruments have been mere nov-
elties possessing no practical value. They
are intended to be shown as examnples of
mechanical ingenuity, and not to be used
for regular reception of radio signals. How-
ever, it is possible to make a novel and un-
usual set that at the sanie time is more use-
ful than for mere purposes of display. The
writer constructed such an outfit out of
parts that were gathering dust under his
table, assembling them in a tin eandy box
that was once full of better things. When
the completed receiver was shown to the
person who was the original recipient of the
box, she remarked, appropriately cnough,
“Isn’t that sweet?”

Electrically, the set is a short-wave affair
patterned arfter the famous Rapio News
“Junk-Box'" receiver, and uses the saine con-
venient system of midget tuning condensers
and tube base plug-in coils. The circuit is
exactly the samc except for the elimination
of the filament switch and the R.F. choke
voil. By keeping the Junk-Box idea in mind,
the constructor who has a small box or case
of any kind on hand can make a very un-
usual-looking little receiver that will arouse
a lot of comment from visitors and also pro-
duce real radio signals. Any small box
about.six inches long will serve the purpose:
an old cigarette tin, a small cigar box, a
Jewelry case, a camera case, etc.

MUSIC FROM A CANDY BOX

The particular box used by the writer was
a one-pound candy tin tastefully decorated
in light lavender. It is six inches long, four
wide, and three deep, and is fitted with a
bhinged cover. Into this space were put two

The completed “*Candy-
Boz” Special receiver
set up for operation,
with a plug-in coil end
the two tubes in place,
Two of the other cails
are shown at the left
of the bex ilself.

niidget variable condensers, each .0001-mf.
maximum capacity; three UX-type tube
sockets (one for the plug-in coils and the
other two for the detector and amplifier
tubes); one audio-frequency transformer;
grid condenser and grid leak (separate
units, not a combination) ; and two tip jacks
for the phone connections. The coil and

THE construction of the novel
little receiver deseribed in this
article is so simple and obvious
that no comstructional blueprinis
for it have been prepaved. The
accompanying illusirations show
all the details of the assembly and
wiring clearly and plainly, and
every reader will be able to fol-
low them without trouble.

tubes stand upright when the set is in op-
eration, the cover being swung back. With
the coil and tubes removed the box closes
in its nornal manner.

No provisions for filament control are
made in the box itsclf, because there is not

The paris before assembiy: below, left to right, grid leak, grid condenser, rheostat, pin facks,
knobs ;- center, tube sockets, transformer, condensers; rear, coils, eandy bos.
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enough room and because an external rheo-
stat allows the use of either 199-type tubes
on dry cells, or 210A-type tubes on a stor-
age battery. Three ordinary 414,-volt “C”
batteries connected in parallel, and a single
2215-volt “B” battery block will work the
set very nicely. These batteries may be put
in another box, and connected by three flex-
ible wires to the set itself. One wire is for
“A” minus and “B” minus, the second for
“A” plus, and the third for “B” plus. A
10-ohm rheostat mounted on this second
box and wired in the “A” minus lead will be
very useful. All the resistance will be needed
when the set is first turned on, but as the
battery voltage starts to drop the knob must
be turned down.

A HANDY PORTABLE

An outfit consisting of two such little
boxes makes a fine portable set for the radio
fan who travels frequently and who likes to
listen in when he gets to a hotel in a strange
town. The set works perfectly well on no
aerial at all; with a 20-foot length of flex-
ible wire stretched on the floor or thrown
out of the window it will bring in practicaily
everything in the short-wave channels.

For permanent use in the home this
“Candy-Box Special” makes a good set for
the man who has a complete broadcast re-
ceiver that he does not want to disturb and
who wants to try his luck on the short
waves. It represents very little of an in-
vestment; even if he has to go out and buy
all the parts he won’t have to spend more
than five dollars. For such indoor service
the best source of “A” current is three No.
6 dry cells—the good old-fashioned doorbell
variety. When used with two 199-type
tubes these batteries will last at least a
month. The length of service depends, of
course, on how often the set is used.

The operation of this short-wave re-
ceiver—or any short-wave receiver, for that
matter—will not affect a broadcast receiver
in another room in any way. The construc-
tor may dabble with it in the kitchen or
bedroom without causing the rest of the
family to lose their evening’s radio program,

The writer selected a tin box for his set
because the metal itself forms a common
“ground” and thus saves much wiring. For
instance, when the tuning and regeneration
condensers (Cl1 and C2) are mounted, the
rotor plates are automatically connected to-
gether and to one side of the filament cir-
cuit. There will then be only one wire from
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each of these instruments, instead of two.
Similarly, one of each pair of filament posts
on each tube socket (including also the
socket for the plug-in ¢oil) may be
“grounded” dircctly to the box. A soldering
lug bridged from the terminal to onc of the
screws holding the socket itself down will
do the trick.

LAYING OUT THE PARTS

Before drilling any holes in the box, it
is a good idca to lay ont all the parts to
make surc there is room for evervthing. In
the set shown on these pages the tuning con-
denser C1 was mounted first, on the front
side of the box, with the rotor plates open-
ing out lo the Ieft. The regencration con-

box, near the top edge and above the socket
for V2. These jacks must be carefully
insulated from the metal box, as neither
is to be grounded. The easiest way to in-
sulate them is to drill the mounting holes
about a sixteenth of an inch oversize, and
to put thin fiber, heavy cardboard, bake-
lite or hard rubber washers over the holes.
It may be neeccssary to loosen and remount
the jacks several limes in ovder to center
the mounting studs in their holes, but this
operation takes only a few minutes. Test
the jacks against short circuit with the
phones and a battery. If either jack is
grounded the set will not work, because
the “B” Dattery will be short-circuited to
the filament cither dircetly or through the
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The circuit of the “Candy-Box’ Special is a straightforward vegenevative ome, with e stage of

transformer-coupled audio,

denser C2 was placed in the right front
corner, with its rotor plates opening toward
the front side of ihe hox.

The audio transformer was pushed into
the left rear corner, with ils primary posts
facing the back. If the lerminals of the
transformer you happen to have on hand
are at ihe bottom of the instrnment, solder
five-inch lengths of wire to them before
serewing lhe transformer down; otherwise
you will have difficulty in soldering later.
Use short machine screws for the actual
fastening, with the nuts on the under side
of the box. Twist the wire from the T
post on the transformer under ihe head of
one of the fastening screws, to ground it
to filament.

The smaller the transformer you can find,
the better. It need not be onc of high
quality, as you will be listening with ear-
phones and the distortion in only onc stage
of amplification is not bad. Small trans-
formers which are perfectly suitable for
the purpose can be picked up for as little
as 89 cents on “Radio Row,” in large cities.

The socket for the deteetor lube V1 is
placed against and to the right of the trans-
former. The socket for the amplifier tube
V2 goes in the left front corner, in front
of the transformer and to the left of the
tuning condenser Cl. '

The two tip jacks for the phone connec-
tions are mounted on the left side of the

It works wvery niccly with 199-type tubes and dry cells.

phone windings, depend-
ing on which jack is
touching the metal of the
box.

The clip mounting for
the grid leak Rl is
screwed to the back of
the box, on the inside,
above the socket for the
tube V1. It should be
placed so that the leak,
when in position, will be
parallel to the hottom of
the box. The clip on the
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MOUNTING THE COIL SOCKET

The third tube socket, which accomno-
dates the plug-in coils, is mounted just
below the level of the top of the box, in
the rear right corner. It is supported in
this position by means of two simple L-
shaped brass brackets, the size of wlich
will depend on the particular socket. The
socket is mounted this way, and not on the
bottom of the hox, in order to mmake room
for the grid condenser C3, which is of .0001-
mf. eapacity. Onc end of this grid con~
denser should be connected by a short piece
of wire to the G post on the socket for
V1, and a three-inch length of wire soldered
to the other cnd before the socket for the
coils is mounted permanently. The free
wire from the condenser is soldered to the
stator terminal of condenser Cl, and an=
other wire yun from here to the G post on
the coil socket. The coil socket, by the
way, should he turned so that the twag
filament posts face the back side of the
box.

Another picce of wire should be soldered
to the P post of the socket for V1, alse
before the coil socket is mounted, as thix
terminal will not be aceessible later. The
G and P posts of the socket for V2 should
also have wires soldered to themn before
the socket is mounted, as they are rather
close to the side of the box.

With all the parts installed, the wiring
may now be completed in accordance with
the accompanying schematie diagram. ‘The
hattery wires arve five-foot lengths of lamp
cord, twisted together to form a cable. One
wire, which forms the “A” iinus “B” minus
conuection, 18 soldered to the free filument
posts on the tube sockets, and runs to the
minus side of the “A” battery, preferably
through a theostat (R2). The second wire
is soldered directly to the mectal box at
any convenient point, and runs to the plug
of the “A” battery and to the ground. The
latter may be any necarby steam or water
pipe. The third and last wirc runs to the
B post on ihe aundio transformer and te
one of the tip jacks. The other tip jaek

(Continued on page 876)

left is grounded to the
hox by means of a solder-
ing lug bridged to the
mounting screw.

Inside wview of the set:
R1, grid-leak mounting;
V1, detector-tube socket;
L, coil socket; C2, ve-
generation condenser; Cl,
tuning condenser; V2, am-
plifier socket; AF, trans-
former,
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The Screen-Grid R. F. Tube as an Automatic
Signal-Input Regulator

A Circuit Which Overcomes Swinging and Fading
by Varying the Voltage on the Screen Grid

OW that the screen-grid tube has

been on the market long enough for

most of the newness to wear off,

and the *“dyed-in-the-wool” fans
have all tried their favorite theories on it,
the author would like to add to the many
uses developed for this versatile tube his
bit—a scheme to control signal fading,
within certain limits.

A little study with a milliapmneter of the
screen-grid tube will show that the plate
current is under very direct control of the
“sereen-grid”; f.e., variations of the poten-
tial supplied to this element will cause vari-
ations of current in the plate circuit of the
tube, due to variation of the space charge.
Therefore, the output of the screen-grid
tube may be easily controlled by varying the
potential on the screen-grid.

The subject of volume control by means of
the carrier-frequency impulses has already
been discussed in this magazine {See Ravio
News for April, 1928, page 1131); but a
little review will doubtless do no harm.

While it is evident that the final (andio)
output of a radio set might be employed to
regulate the input of the set, and thus even
up the volume of reproduction, a little con-
sideration will show that this method is not
entirely suitable; because it would not take
into account the volume-shading of the per-
formers before the microphone. Fortissimo

By Donald E. Learned

and pianissimo portions of a selection would
be rendered with almost cqual volume, and
the loud-voiced villain of the play might pos-
sess a milder voice than the wvery dainty
heroine.

However, the carrier-frequency amplitude
is affected very little by the efforts of the
performers; the volume delivered to the mi-
crophone is expended chiefly on the side-
bands. Consequently, if there were no fad-
ing, the strength of the received carrier
would remain approximately constant, and
the volume at the loud speaker would be a
faithful copy of the original performance,
at least as regards volume-shading.

DISTANCE-EFFECTS

Unfortunately, fading intervenes, scme-
times giving effects exactly contrary to those
produced by the performers. Or a signal
fades at the critical moment, losing an an-
nouncement, or the vital part of a speech.
If, to offset this fading, we now adjust the
set to give satisfactory volume while the
signal is at a minimum, it may “raise the
roof” when the signal returns to normal.
(This is very offensive at 2 a. m. after ev-
eryone js soundly asleep except the DX
hound.)

Now, all these fluctuations of received sig-
nal due to fading are more or less faithfully
reproduced in the radio-frequency cireuits

of the -set, diminishing and increasing in
sympathy with the -received signal, if $hs
set i3 tuned to the carrier-wave.

Suppose a set tuned in to the carrier of
a station. If the set has two or more radio-
frequency stages, or their equivalent, there
will be a sizable reproduction of the carrier-
frequency current in the plate circuit of the
detector stage. If, now, this amplified car-
rier current be tapped, and used to react on
the input stage of the set in such a manner
as to diminish the amplification constant of
the input tube in exact ratio to the signal
increase, signals varying greatly in strength
of carrier wave will be handed on to the
second tube with approximately the same
signal strength. Stations large and small,
near and far, wil tune in with the same
signal strength to the second tube; provid-
ing always that the received carrier does not
fall below a certain critical value. Fading,
so far as the speaker is concerned, would be
absent.

Sueh an ideal is hard to obtain in prac-
tice; the aunthor has, however, set up such
conditions that the reproduced signals of
nearby stations have actually been weakest
from the speaker when strongest at the an-
tenna, and wice verss. This demonstration
is especially good when performed on
KDKA, the “fadingest” station known in
his locality (Columbus, Ohio).
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This peculiar eircuit will furnish many hours of interesting experi-
1t is the first practicable arrangement for automatic velwme
control that has been made available for construction by the ama-

ment.

teur.
receiver.
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A similar scheme is used in a wvery expensive commercial
The special coupler R.F.T. should be purchased; it is an
iron-cored coil which the experimenter cannot well match.
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A BPECIAL CIRCUIT

A circuit suggestion is shown in the ae-
companying diagram. Note the link stage L
which, while providing a first audio stage,
also amplifics the carrier-frequency com-
ponent; this gives the equivalent of three
R.F. stages to amplify the latter to a value
at which it will be useful. An additional
audio stage may be added to the ecircuit, if
handled carefully. Additional radio-fre-
quency stages may be added between the
input stage R and the detector stage D, or
regencration may be introduced. The vari-
able condenser €3, about .0001-mf. maxi-
mum, may be added as a regencration con-
trol.

‘The other elements are as follows: R1 is
a 0.3-megohm grid leak, fixed or variable;
R2, 2,500- to 25,000-ohms, variable; R3, 12,-
000-ohny, fixed or variable; R4, 200-ohm {or
higher) potentiomcter; 5, 24,000-chm fixed
noiseless resistor; R6, 25-ohm rheostat; RY7,
0- to 50,000-chm variable. RFT is an aperi-
odic radio-frequency transformer (unluned,
covering the entire frequeney range of the
sct. The old Radio Corporation UV-1714
is very good here.) Cl and C2 are, of

«Harmonics”’—the

HE subject of harmonics in radio is

probably onc which causes more per-

plexity to the average fan, especially

the short-wave fan, than any other.
We have rceeived innumerable letters from
short-wave enthusiasts who have picked up
with their short-wave receivers stations op-
crating on the broadeast band. In many
cases the set is blamed and the fan wishes
to know how to fix his set so that these sta-
tions will not be picked up. One, in par-
ticular, received a station a numbcr of times
and was sure that he had heard short-wave
transmissions from London, Engtand. When
he finally heard the call letters, he was dis-
appointed to find that he had been listening
to London, Canada, broadcasting on the
wavelength of 329 meters.

Probably the best way to cxplain why
these signals arc picked up is to give a me-
chanical comparison, describing a similar
action which ecan b€ more easily understood.
Suppose wt take a piece of piano wire and
stretch it tightly between two blocks of
wood about three feet apart. If we pluck

WIRE VIBRATING AS A WHOLE GIVES A FUNDAMENTAL TONE,

C507  HO VIBRATION

WIRE MAY VIBRATE 1N TWOQ SECTIONS.
GIVES SECOND HARMONIC

WIRE MAY VIBRATE BOTH WAYS

FiG.2 GIVING A COMPOSITE TONE

Transmitting-cirenit oscillations may give a
composite wave, as do vibrations of a string.

course, determined by the coils used; C4 and
C5 are 1-mf. fixed condcnsers; C6 is 2-nf.
It is desirable to place the volume-control
tube VC near the link stage L to shorten
radio-frequency leads; VC is preferably of
the 240 type. A milliammneter will be very
useful in non-oscillating sets, when tuning
in; this should preferably have a total range
of 5 milliamperes and should be located at
MA in the input stage. ‘The circuit, of
course, should be tried only by experienced
constructors.

The operation of such a circuit is as fol-
lows: the carrier-frequeney current is am-
plified by the first three stages and is passed
to the grid eof the volume-control tube VC.
Herc it acts on the plate eurrent of this
tube, modulating it at carrier-frequency;
this plate current thus becomes proportional
to the amplitude of the received carrier-fre-
quency signal; but (since R.F. plate current
is derived from capacity C4, which is also
supplying potential to the scrcen-grid cle-
ment) the potential on the screen-grid is
thus made to become less as the amplitude
of the ecarrier-frequency signal becomes
greater, and vice verse. Consequently, the
plate current and the amplification of stage
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R are varied inversely as the input of the
carrier.

When using this set, all controls should
be sct to secure maximum results from some
nearhy, strong station, with tube VC turned
off. 'The milliammeter will probably show
from 1 to 2 milliamperes through tube R.
Turn on tube VC; then cut down volume to
a reasonable amount by means of resistor
R7, watching the milliammeter ineanwhile.
If necessary, adjust the rheostat and the po-
tentiometer on tube VC, and retune, until a
marked reduction in the plate current.of the
input tube is shown by the milliammeter.
With all controls set correctly, the meter
will show a decidedt drop as the set is tuned
to a carrier. Fluctuations in the carrier-
wave may be readily followed by observing
the milliammeter. When everything is ap-
parently functioning correctly, make a final
adjustment of resistor R7 for comfortable
volume. Observe, also, that this resistor af-
fects the milliammeter reading.

Once the above adjustiments are completed
correctly, the potentiometer and the resistor
R7 will take care of any ordinary volume re-
quirements.

Cause of Phantom Short-Wave Stations

the wire, it will vibrate and cause a “twang-
ing” noise to be heard. On further exam-
ination we will find that the motion of the
wires is between the limits of two curves,
as in Fig. 1. Now, if we touch the wire
lightly half-way between the two supporting
blocks, and again pluck it, a higher tone will
be heard; and the wire will be found to be
vibrating in two distinct sections, as though
a solid support had been placed at the
middle. This cffect is shown in Fig. 2. By
touching the wire at distances from its sup-
port, equal to one-third, one-fourth, or one-
fifth of its length, it may be made to vibrate
in even shorter sections,

A DMUSICAL COMPARISON

By wusing more complicated apparatus, it
is found that the wire can be caused to vi-
brate in several different series of sections
at the same time. TFor instance, it might be
vibrating as a whole and also in three, five
and seven sections. This is rather hard to
picture, but it can be readily found by using
the correct instruments. Photographs which
illustrate this very well have been made by
Prof. D. C. Miller, and will be found repro-
duced in Elementary Principles of Physies
by Fuller, Brownlee and Baker.

The “quality,” “timbre,” “tone-color,” or
characteristic combination of sounds in a
note produced by a musical instrument is
determined by the ability of the string or
other sound-producing element to vibrate at
several simultaneous frequencies. A differ-
ence will be observed when “A” is sounded
on a violin and on a piano, or even on two
violins; in the latter case, of course, the dif-
ference is slight and may escape any but
highly trained ears. The characteristic qual-
ity is dependent on the presence and respec-
tive strengths of the higher-pitched tones
produced at the same time as the principal
and loudest tone, the “fundamental” which
is duc to the vibration of the string as a
whole; these higher notes are the “harmon-
ics” and “‘overtones.”

If we consider the lowest tone, or funda-
mental, as the first harmonic, its octave, a
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tone of just twice the frequency or piteh, is
the second harmonie; but there is possible
an indefinitely long series of harmbnics,
third, fourth, fifth and so forth—correspond-
ing to frequencies three, four, or five times
that of the fundamental. This is because
the frequency of the tone caused by the vi-
bration of a section of the string doubles as
its length is divided by two, and so forth.
This we may compare to the radio rule that
the frequency multiplied by the wavelength
gives always the same number; we may
therefore picture a radio aerial *“vibrating”
electrically with currents which flow fron
one end to the other, and also with currents
which flow only back and forth in sections
one-half its length, etc.

RADIO HARMONICS

A radio transmitter, therefore, may send
out waves on frequencies higher than those
of its fundamental, or carrier-wave fre-
quency; though the lowest radio frequencies
are higher than the highest audio frequen-

(Continued on page 882)
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Harmonics are theoretically separate; in foct
only “components’ of eurves like G and H.
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A Connector Which Makes a
Positive Contact

XPERIMENTERS who have found dif-

ficulty in making a neat binding-post
connection, when using stranded hook-up
wire, will find this odd wrinkle & cheap
method of making positive contact.

A number of eyelets, (obtainable at any
stationery store), and a pair of pliers com-
prise the necessary equipment. First, twist
the strands of the end of the wire to be
connected, and loop this terminal about

T

T UNPRESSED EYELET.

e R

e
WIRE ABOUT EYELET

@z READY FOR THE POST.

Fig. 1
A metallic eyelet of the type shown lolds the
strands of hook-up wire tightly in place.

one of the eyelets; clamp the eyelet firmly
in the pliers, and it will be found that the
end of the wire is being gripped between
the two sides of the eyelet. The latter can
then be slipped on and off the binding-post
rapidly, and without danger of the wire
being forced from under the head of the
post, as often occurs when using stranded
hook-up wire.—Contributed by John R.
Mullaney.

A High-Resistance Insulator
for a Nickel

ERE is a wrinkle for the amateur who

desires a cheap and easily made stand-
off insulator; this one can be had for the
cost of one screw, three nuts, two washers
and a small piece of brass strip. The basis
of its assembly is the common plug fuse
with glass base, selling for five cents in
nearly all “5 & 10” stores. Buy one for
each insulator wanted; unsolder the fuse
wire where it is connected to the brass
shell, and take off the shell. The porcelain
tip with the fuse wire may then be removed
and the fuse saved to replace any in the

SPRING

FOR MOUNTING APPARATUS B

Fig. 2
The insulating base of an ordinary electric-light
fuse takes ¢ handy device for the experimenter
who deals with high vellages.

house which may be blown. So we have
still & fuse worth a nickel and a glass base
whieh has cost nothing but a little labor.

The next operation is to put a screw-
hole through the bottom of the glass base
and, for the benefit of the amateur who does
not know how to accomplish this, here is
how it is done. Take a three-cornered file
and have it ground so that it is sharp on
all three edges, with the end pointed at
a blunt angle. This makes a very good drill
for glass. Put a few drops of turpentine
into the cup-shaped end of the fuse base
and, with the file in a suitable brace, start
drilling in the center of the base. A fairly
heavy pressure may be maintained until the
drill is about halfway through; then turn
the base over, apply a few inore drops of
turpentine, and start from that side. A
smooth hole will be the result and, as the
glass is quitc soft, it takes little time. The
ilustration (Fig. 2) shows two models which
may be.of use insspecial cases.—Coniributed
by Clarence C. Waldrip.

GROUND CLAMPS

STORAGE
BATTERY

— |
Fig. 3 y

The common or garden wariety of ground clamp
may be fastened upon a battery terminal to give
a good low-resistance coutact.

Battery Terminal Replacements
Quickly Made

NE contributor has found that a

small ground-clamp, of the type
equipped with a spring-clip binding post,
makes an excellent substitute for the vari-
ous components which make up the post of
a storage battery.

These parts, as a rule, suffer badly from
corrosion and finally break off or wear off,
leaving nething but a short, rounded shank
to which a ground-clamp may be fastened.
It must be remembered that the clamp has
a tendency to corrode rapidly unless liberal
coats of heavy oil or vaseline are applied.
—Contributed by Qlenn W. Woodroffe.

A Home-Made Knife Switch

SIMPLE method of improving either
a single-pole double-throw or a single-
pole single-throw knife switch is presented
by a wrinkle fan who, obviously, resides
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some distance from an clectrical-appliance
store. While it is true that all constructors
living near the larger merchandising centers
can obtain these switches cheap enough,
their suburban cousins may find themselves
in need of a switch of this type, but minus

SPRING CLIPS
BASEBOARD |

3 INSULATED
KNCB

Fig. 4
The simple materials shown make a practical switch
which will come in handy in a pinch.

the shopping conveniences of the city ex-
perimenter.

The switch illustrated herewith (Fig 4)
is built from a block of wood 8V, x 2 x 3
inches, and the three spring-clip binding
posts mounted thereon. Under the center
spring clip is placed the knife of the switch,
which may be a strip of brass, aluminumn
or copper about 21, inches long and 1;-
inch wide. A rubber or wooden knob placed
at the end of the knife completes the as-
sembly.—Coniributed by Cecil Kuhn.

-—

An Adjustable Tickler for
Home-Made Coils

LTHOUGH as a rule ticklers now take
the form of fixed windings on the
same coil formt which holds the secondary,
there are occasions when an adjustable tick-
ler is advantageous in a circuit. The wrin-
kle presented herewith makes use of a
(Continued on page 885)

e

Fig.
For an adjustable. tickler (or primary) the arrange-
ment shown is simple and effective,
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Figuring the Filament-Ballast Resistances

ITH the introduction of receivers em-

ploying scveral specialized types of
tubes in their suceessive stages, the problem
of regulating the filament voltages becomes
raore complicated than it was in sets of the
older design in which general-purpose tubes
were used throughout.

In the A.C. clectric sets, this situation
is met by the provision of a step-down
transformer with scveral low-voltage sec-
onclaries, each caleulated to furnish the
voltage required for one type of tube. In
this case, proper regulation of the input
voltage on the primary (110-volt) winding
of the transformer will insure a satisfactory
“A” supply.

On the other hand, if direct-current tubes
are used, either the 3-volt (“dry-cell”) or
the new 3.3-volt (“screen-grid”) filaments
will require special protection if they draw
their current from the smmne source as the
b-volt (“storage-battery”} tubes. For this
purpose, resistors, commonly called “bal-
fusts,” arc used; either of a self-adjusting
type, which automatically change their re-
sistance with their temperature, and con-
sequently permit the flow of a certain

EACH TUBE 20 OHMS -5Y.DROP~ 25-AMP.
2014 200A 2014 171A

-3 == =
L] 10HM !
2| IV.OROP |
J | AMP. -
—"—JIlIF

—?— 6VOLTS FLG[ i

Above is a simple case; the filaments of the

tibes require the same supply, One fized ve-

sistor is suficient, though the voltage falls as
the battery discharges itself.

amount of current oanly, or fixed resistors
which properly divide the voltage existing
within the circuit and leave only the cor-
rect amount across the tube filarments. Such
resistors are commonly inserted in the
“A—"" rcturn leads from the “F—" socket
terminals of amplifier tubes, in order to se-
cure a negative bias on the grids of the
tubes. (Properly, this is a positive bias on
the filament, but it amounts to the same
thing; the filament is kept above ground
potential by the amount of the drop through
its serics resistor.)

The most satisfactory method. perhaps,
is to connect to cach tube, or group of
similar tubes, its own resistor; then a master
Theostat between all the tubes and the
battery permits all voltages to be varied
proportionately, if it is so desired.

The filament resistunce of the screen-
grid (222-type) tube is a trifle more than

pa—

How the ‘*A™ Supply Is Tempered to the Needs of Tubes
When Different Types Are Used In One Receiver, as in
Many Circuits Now Popular, and What Resistors May Be Used

that of the stundard 35-volt tube (201A,
112A, 171A types); the former is 25 ohins
and the latter 20. But if the 222 were put

Four types of filament rvesistors in common use.
A is a self-adjusting rvesistor, which should not
be wused in series with a ""maunal”- (hand-)
operated rheostat like C; B, & wire-wound re-
sistor; and D, a metallized-glass fixed resistor
hermetically sealed in the capsuie shown.

across the “A” leads, even after the rheo-
stat had cut the voltage down to 5, it
would draw one-fifth of an ampere, or 200
milliamperes, instead of the 132 for which
it is designed. Consequently, an additional
resistance of about 13 ohms in series with
the filament of the 222 will be required. In
all cases, it will be found better to use a
resistor reducing the voltage of the tubes
slightly below their rating, rather than one
which will permit an excess of current. The
120-type semi-power tube operates similarly
fo the 222.

The filament resistance of the 199-type
tube, we find, is much higher than that of
the foregoing—50 olins—but its current-
carrying capacity is very much less. With
the 199-type tube across a 5-volt supply,
about 33 1/3 ohms in series will be required
to safeguard its filament; and 50 ohms if
it is exposcd to the full 6 volts of a storage
battery.

2.77V.DROP 3V, DROP
[055AMP. .06-AMP. EACH
I /_199 /ﬁ 199 1 199
mw
=
g (=1
=1 =5
2
2504MS
39V.DROP |
0,055AMP g—l
< J‘»\
AW i y
- 25 0HMS
60HvsA J{ M
ot —UIEL e
0.55-AMP. 45yolrs  veAR

Here we have tubes requiring much greater

voltage drop. When the rheostat is turned

“down,” as shown, it reduces the woltage across
the first tube, and current, too.
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FIGURING RESISTANCES

A very easy way to calculate the value
of the filament resistor required to reduce
the voltage of a given cwirent source to
that required for one or more tubes is sim-
ply to take the diference in voltage between
the supplied voltage and the required wolt-
age and divide that by the current drain of
the tubes with which it is tu be used. For
instance, the difference between the 6 volts
supplied by a storage battery and the &
volts required by quarter-ampere tubes such
as the 201A-type, ete, is one volt. If only
one tube is to be used, the current drain
is 0.25-ampere and the resistance required
will be 1.00 divided by 0.25, or 4 ohms. If
three tubes are to be used, the total current
drain will be 0.75-ampere and in this case
1.00 divided by 0.75 equals 1 1/8, the num-
ber of ohms required.

If several tubes of the same type of fila-
ment are connected in parallel, their com-
bined resistance is equal to that of any
one of them, divided by the number used;
and a single resistor in series with them
must be divided in similar proportion to

25 OHMS-3.3V. DROP-0.132-AMP.
/20 OHMS -5V, DROP - 0.25-AMP,

\ 2004 222

222 171 A

] 210HMS_ L] 404M5
Z | 27V.0R0P [V.DRGP
2 |01s2aMP. | 2| 025¥P z

1
6 YOLTS \‘ 21 OHMS
/ -;1|||L+ " 2.7V DROP
| RHEOSTAT r 0.32-AMP.

This possible hook-up 1is more complicated.
Each tube has its own ballast, adding just
enough resistance to regulate the amouni of
heating curvent from the battery. The rheo-
stat here is turned "'up,’” out of the circuit.

{

the value required to protect a single one
of them.

For instance, two 222-typc tubes in paral-
lel have only half the resistance of one—
125 ohms instead of 25. Consequently,
the resistor which ballasts them, and passes
twice the current, should have one half the
resistance of that used with one tube, or
6%, ohms, to inaintain the proper voltage
across their filaments.

In the case of a filament-ballast resistor
designed especially for a given tube or
tubes, whether it is of the fixed or the self-
adjusting type, the manufacturer’s instruc-
tions should be read carefully, and the user
should make certain that he has the correct
type for the tube or tubes which it is to
protect, before inserting the resistor in the
circuit. A resistor designed for twd or

(Continued on page 883)
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ENGLAND’S SHORT-WAVE PIONEER

The most famous amateur phone station of the
world, undoubtedly, is GZNM, Caierham, England,
Jocated a few miles to the south of London. Two
views of its transmitting equipment appear on
these pages, It is owned and operated by Mr.
Gerald Marcuse, who is vice-president of the In-
ternational Amateur Radio Union and acting vice-
president of the Radio Society of Great Britain.
Mr, Marcuse has been for many years well known
among the “ham’ fraternity of the world; although
to broadcast listeners, of course, short-wave work
was an unknown quantity until very recently.

The cotitinuing demands for “‘overseas broad-
casts” which rolled into Great Britain from the
Dominions and Colonies in 1927 were met by the
British DBroadcasting Company with the uniform
reply that short-wave technique had not advanced
sufficiently to justify the necessary expense. This
may be set down to conservatism, and the fear
that listeners in other parts of the earth would
expect local quality and certainty of reception;
but it was evident that a need existed, Mr. Mar-
cuse stepped forward and offered to undertake at
kis own expense a short-wave Lmpire broadcast
service. This generous offer overcame official in-
ertia; Mr. Marcuse started on this work, and the
successful demonstration forced the hand of the
B. B. C., which then undertoock its short.wave
transmissions from 5SW.

““After many vyears of experimenting on the
various short waves,” says Mr. Marcuse, describ-
ing his system in a letter to Rapro News, “and
finding that these signals were being received with
such remarkable regularity and consistency in vari-
ous parts of the world, I thought it would be an
interesting experiment to attempt short periods of
broadcasting. Unfortunately, private enterprise of
this description in this country is not very favor-
ably received by the various government depart-
ments concerned; but they realized that there was
room for experimentation of this kind, and they
accordingly granted me certain facilities which
enabled me to carry out tests on a fairly extensive
scale,

“I realized at the time that, in order to put out
a stable signal free from ‘frequency pull’ in order
to give the distant listeners the best possible
signal, it was necessary to use crystal control. I

03 BT

therefore chose the 130-meter wavelength for the
crystal; this frequency was doubled and redoubled,
then amplified. The input to the final amplifier
was 1200 watts, and the two special modulators
handled also 1200 watts. This gave me a 60%
modulation, free from distortion, which was sub-
controlled by two 75-watt tubes in parallel,

“These were comnccted by a private telephone
line to the house of my assistant, Mr. Percy
Valentine, about a mile away, where the control
room and studio were situated. We were for-
tunate in having the use of a music room, com-
plete with otgan and piano, etc., for a studio;
and inter-communication telephones were used
throughout. The control room housed the note
oscillators, early A.F, amplifiers, and broadcast
receivers, used in rebroadcasting various programs.

“My wavelength throughout these experiments
was 32.5 meters; the aerial a full-wave Hertzian,
with Zeppeiin feed, both feeders Dleing tuned to
give identicai readings. One end of the aerial was
attached to a mast 90 feet high, and the other
to a mast on the house, about 60 feet high. The
filaments of the tubes were fed from storagz bat-
teries of large capacity, separately housed. The
plate power supply was available from either 50-
cycle 240-volt alternating current, stcpped up by
a transformer and rectified by tubes, or from a
motor-generator, Two separate voltages were avail-
able; 2000 for the crystal drive and amplifiers,
and 4000 for the modulators and output amplifier.
The total power used by the transmitter was
3500 watts.

“This station .worked during the authorized six
hours per week, with a few extra programmes
thrown in, continuously for twelve months without
a breakdown, except for an unfortunate accident
at the first opening broadcast. The transthissions
have been rebroadcast in Australia and Ceylon;
one of my most interesting experiments was when
I received a program from Sydney, Ausiralia on
28 meters which I rebroadcast on 32.5. This was
received back in Sydney satisfactorily and with
practically no time-lag., Many artists have come
forward and have greatly assisted in these ex.
periments by giving their services freely.

“My present license expires on Nov. 30 and,
owing to the international regulations coming into
force on January 1, I am not able to say what
the future of G2NM will be., My readers will

oy

Mr. Marcuse in the control voom adjoining the studic of GZNM, about a mile from the transmitter.

The shielded amplificrs are shown, and the monitor -recetver and speaker.

Lower right, a short-wave

receiver; English and foreign broadcasts have been picked up here and relayed over G2NM., A tele-
phone instrument of the English type is at the lower left,
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realize the trouble and expense my assistant and
I have gone to, to make these experiments success-
ful, and they can readily imagine that we had very
little spare time available after attending to the
maintenance of the station. I would like my
readers to understand, however, that this was
purely an amateur effort and the only reasons for
attempting these broadcasts were the same as cxist
in other amateur stations; namely, to try and find
out something which has not been discovered be-
fore and also to prove that short-wave broadcasts
are a really reliable proposition. After all, the
].3ri_tish Empire is a large one, and I consider that
it is England’s duty to provide her scattered sul-
jects with Empire programs.”

When this was written, no subsequent infornia-
tion about schedules for the coming vear was avail-
abIc.; but it may be hoped that Mr. Marcuse’s
patriotic efforts will receive the same encourage-
ment from official sources that they have been
given by the British press, and that overseas lis-
teners will continue to enjoy reception of G2NM.

FROM SENOR CESPEDES
Editor, Rapto News:

I thank you for the insertion of my call letters
among the short-wave broadcast stations of the
world; an honor gained by the constancy of my
rcgu!ar amateur broadeasting. The work is weli
repaid every week when I receive letters from all
America. This mail brought me four from the
United States to show the DX my little station
13 giving. Mr. Charles T. Schroeder in another
letter repeats my words, in Spanish and English,
and reports reception R-8 (Very goad—almost loud-
speaker strength) of a special program I gave him
on Nov. 3. He says it was “the night of nights,”
be_c;n_lse of the marvelous clearness of my trans-
missions, J

I am doing all I can, and hope that I will have
soon a 75-watt amplifier in order to get more DX
throughout the United States. I am glad to repay
thus the education I have received in Uncle Sam’s
schools. I am on the air every night from 10:30
to 11:30, E.S.T, on 30.5 meters. I use 500 volts
on the plate of a Ceco L.10 tube, modulated by
two others of the same type. Cordially.

i AmaNDo CESPEDES MARIN,
Stations NRH, NR4AC, Apartado 40, Heredia.
Costa Rice, Central Amevica,

NO FREE VERIFICATIONS
Editor, Rap1o News:

The enclosed letter speaks for itself, for I wrote
to 5SW for verification and got it and this let-
ter. I use a Bremer-Tully short-wave set and find
by mounting condensers on 1§ sheet copper and
groundintg it to “A4" it works fine. I have also a
piece of tin between transformers to prevent coup-
ling, also grounded to “A+.”

TERENCE Buckrey,

Tafisville, Connecticut,
_ (The enclosure was a form stating that the Byit
ish Broadeasting Co. has received so IHANY requests
for_'ueriﬁcations from overseas listeners that §¢ has
decided to charge for making them by mail; though
erswers would be mede free only in o publication
w_.rued by that company, and which has considerable
circulation in Great Britain.

In the early days, wien short-wave broadcasting
was move highly experismental and the only listen-
€rs wever amateurs trained i short-wave work, all
short-wave stations tere glad to get letters and
t_nknawledge them, in order to learn the definite lim-
sbs within which transmissions at o given wave.
length from o given point might be heard, In
fact, by this means almost entirely, shovt-wave work
has been made of such high commercial value that
most of the high frequencies have been taken away
from the broadcasters and the amateurs and allo-
cated to public utility and other compasies,

Now, since it has been found that, over large
areas of the earth’s surface, o high-power shore-
wove station “comes in like a local” gimost any.
where at times (though it does not give the consis-
tent “‘blanketing” that o commercial service ared
miust have) and the number of broadcast listemers
with short-wave sets is increasing enormously, it is
undowbtedly onevous to such stations to anm;er all
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thrill-scekers who twish merely o cxhibit cavds to
their awe-stricken friends. Much, therefore, of the
short-wave DX listening must now be its own re-
ward. Very low-powered stations, of course, still
welcome distant-reception reports; and the ultra-
short transmissions (belowe 13.0 meters) are still so
far f the condition of uncertainty that reports by
skilled observers are wvaluable to the experimenters.
—EDITOR.)

FOR DEAR, OLD SHORT-WAVES

Editor, Rapio NEws:

Your short-wave department in Rapro News has,
1 am sure, attracted much attention throughout the
world, (Right!) Personaliy, I am deeply interested
in the development of short-wave broadeasting; in
fact, so much that I seldom, if ever, listen in any
more between 200 and 600 meters. It may interest
some of your readers, especially here in the southern
states, to know that I have received the following
foreign stations all with loud-speaker volume: EAM,
2NM, 5SW, CJRX, PCJJ, PCLL, RFN, 9RH, 2ME
and 3LO, the latter station coming in from 5 to
7 A. M, with excellent volume and little fading.

frequencies used and power output. Hitherto no
official record has been available as to what is actu-
ally going on over the short waves in this country;
let alone foreign transmitters.

SHORT WAVES FROM AFRICA

An opportunity is available to short-wave listen-
ers to hear 30-metre tcléphony transmissions from
wildest Africa. We understand that, until further
notice, Major Court ‘Treatt is transmittiug on this
wavelength from Bahr-¢l-Arab, Southern Sudan, be-
tween 6 and 8:30 p. m. G. M, T., using the call-
sign FXCT.—Popuiar Wireless.

BROADCASTS IN SUMATRA

A nautical correspondent, after a trip across the
Indian Ocecan, writes that, in addition to other
stations we have previously listed, one at Medan, on
the island of Sumatra, is sending out a 37.50-
meter program on Mondays, Tuesdays, Thursdays,
and Fridays, between the hours of 8 and 10 p. m.
While it is not so stated, we presume this to be its
local time, about 11% hours later than Easterm
Standard, or 6% hours later than GMT.

L1
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RFC

Mr. Quinby used
“Scotch’”  (tube-buose)
cotls with 15-mmf. con-
densers. L2 has 37
turns of Neo. 28, 16
of 22, and 7 of 22
for 80., 40- and 20-
meter bands; L3 25,
20 and 10 respectively
of No, 30 wire. The
fan may wuse specifi-
cations on page 876
for coudenser sizes
there given. L1 is
two turns of bell wire
on the tube base. R2
is  0-50,000-0hm; C4
(.0005-mf.) and R4
(1/10-meg.) are to fil-
ter out notses.
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B+ 45V

I am using a hook-up as prescribed by P, H,
Quimby in Q.S5.T. of March, 1928, using detector
and onc stage of audio amplification in a cabinet
8 x 9% inches; on top of this cabinet I use an
Atwater-Kent two-stage audio ampliher which gives
me three stages of audio with perfect control from
15 to 90 nicters. This may account for the loud-
speaker reception of the foregoing foreign stations.
(Not necessarily; a signal must be received befere
it can be amplified.)

I trust this may help to further the short-wave
art, and will be glad to hear from my fellow listen-
ers, especially in foreign countries. With every
good wish for your short-wave department, I am,

Rarru E. Howarp,
167 East Lake Terrace, Decatur, Ga.

CODE INTERFERENCE ON SHORT WAVES
Liditor, Rapro Ncws:

I take the liberty to make some comments regard-
ing short-wave transmissions. KDKA's 25.4-meter
transmitter is practically on the same wavelength
as some powcrful foreign code station which causes
their signals to be distorted. You cannot tune
out this station, and its signals arc always present
when KDKA is tuncd in. WGY’s short-wave
transmissions are also rendered distorted as a re-
sult of code stations surrounding their wavelengths.

Fading is the principal bugbear of short-wave
transmission; but when you have to put up
with code, it is almost hopcless to listen in. The
time has come when some international agreement
siiould he made whereby code should not be per-

mitted to use wavelengths which interfere with
the principal short-wave broadcast stations. The
ultimate success of such transmissions is worth

while, as a good overseas radio market could be
established and manufacturers could extend their
salcs to tropical markets,
L. R. Bourng,
The Palms, Cheapside, Barbados, B. W. I,
(According to the international radie convention,
effective Jam. 1, 1929, the bands from 30 to 48.8
meters, 31.6 to 31.2, 25.6 to 25.2, 19.85 to 19.55,
16.9 to 16.85, and 14.0 to 13.9, arc reserved ex-
clusively for broadcasting. On thesc wawves there
showld be wno commercial interference.—EDITOR.)

RECORDS TO BE KEPT

Announcing that a 500-watt experimental license
had been granted to the Bell Laboratories, 463 West
St.,, New York, to operate between 50 and 200
meters, the Federal Radio Commission took the op-
portunity to announce that it will require monthly
feports from all experimental transmitters as to

“RADIO NEWS" TO THE ANTARCTIC

Raprogram—The New York Times
Radio Station, Times Square, New York.
D 132 WI'AT SS. Elcanor Bolling, Nov. 22, 1928
Rapio News, New York City:

Please mail to catch SS. Makure leaving San
Traucisco November 28, October and November is-
sues Rap1o NEws. Address Byrd Antarctic Expe-
dition, care Tapley, Dunedin, New Zealand. We are
not leaving Dunedin until arrival this mail about
December 20. Marcorn Hanson
Mr. Huco GrrNSBACK:

Please airmazil these to Frisco.

Meinnorrz, Times.

(The requested issues were airmailed accordingly
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to the Byrd Expedition, twhose present address in
Antartica, however, is not reached by the mails this
summer (... ..). Mr. F. E. Meimholtr, who trans-
mitted the message, is mattager of the Times station
and has been, at times, in closer touch with Com-
mander Byrd than with the Times, as a recent front-
page article in that paper revealed. My, Meinholtz
was silting in his home in Queens Borough, New
Yorr City, listening to a dispatch from the City of
New Yori, then in Antarctic seas, when he heerd his
own mamc mentioned: ‘“Meinholtz, the Times wants
you to hang up your telephone receciver so it can call
you on the phone”” The operator at the Times sta
tion in New York, unable to eall his chief by phone,
had requested that the message be reiayed from the
Byrd ship ten thowsand miles awaey—and it was done
successfully! See “Sciexce & INvextion” Mags-
zine for Marcl for full siory.)

EASTERN CANADIAN BROADCASTS

Station VAS (Louishurg, on Cape Breton, Nova
Seotia), which is regularly operated in commercial
work, is now transmitting on Dboth the hroadcast
band and on short waves for the hencfit of the
Canadian Maritime and of fishermen at sea.

The 28-meter transmission, carrying weather {fore-
casts, storm warnings, press dispatches, etc, beging
at 11:18 p. m., Eastern Standard Time. Atlantio
Time, used at the station, is an hour later.

SHORT-WAVE TIME SIGNALS

In addition to the numerous long-wave time sige
nals, such as those from the Eiffel Tower, Patis, and
NAA, Arlington, Virginia, there are short-wave sige
nals which may be picked up and used for the cor-
rection of timepieces, determination of longitude, ete,

Cheimsford, Eugland, sends out on 24 mcters,
daily except Saturday and Sunday two signals, at
1300 and 2100 GMT—S8 2. m. and 4 p. m. Eastern
Standard—of six dots at one-secoud intervals. The
last begins the hour.

Arlington gives signals from the naval observa-
tory at Washington; on 74.7 meters at noon and 16
p. m.; on 37.4 nieters at noon, 10 p. m. and 3 a, m.
every day. Elgin (Illinois) sends out a larger num-
ber on 33.5 meters from WNBT. These are at 1,
9 and 11 a. m,, 1, 3, 5 and 7 p. m. except Saturday
afternoon and Sunday. The 1 a. m. signal, which is
given on Sunday also, is heard regularly in the
Antipodes. These signals, like Arlington’s, consist
of dots sent out at intervals of one second, the 29th
and the 55th to 59th being omitted from the series.
They begin five minutes before the hour.

SHORT-WAVE CLUB IN ARGENTINA
Editor, Rario News:

I am enclosing copy of the Bucuos Aives Herald
announcing the organization of the English-Speaking
Radio Club. Part of the aims of this organiza-
tion includes broadcasting in English and we ask

(Continued on page 886)

The transmitter of G2NM, located at Coombe Dingle, Caterham, Survey, Eungland, a féiw miles

to the south and west of London.

This 1,200-watt station has been heavd in all parts of the

world. Its call was familior to all amateurs long before My. Marcuse wndertook: short-wave broad-
casting for the benefit of listeners throughout the British Empive—and incidentally others.

wWWW americanradiohistorv com
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R ADIQ wmanufacturers ere invited to send to Rapto News LABORATORIES
It does not maiter whether or not

they advertise in Ravio NEws, the Rapio News LABORATORIES being an inde-
fendent orgenization, with the improvement of radio epparatus as its aim.
, after being tested, the instruments submitted prove to be butlt according
to modern radio engineering practice, they will each be awarded a certificate
of merit; and that apparatus which embodies novel, as well as meritorious
features in design and operation, will be described in this department, or in

samples cf their products for test.

the “What's New in
for our readers shail deserve.

Radio” department, as its news value and general interest
If the apparatus does not pass the Laboratory
tests, it will be returned to the manufaclurer with suggestions for improve-

adio News

oratories

No “write-ups” semt by manufacturers are publisied in these P‘:iy"
and only apparatus which has been tested in the Laboratories and foun of
good mechanical and electrical comstruction is given a certificate,
vice of the Rapio NEws LABORATORIES is free fo all manufacturers, whether
they are advertisers or #ot, tt is necessary that all goods to be tested be for-
warded prepaid, otherwise they connot be accepted.
aiready on, the market will be tested for manufacturers free of charge. Appa-
ratus in process of development will be tested at_a charge of $2.00 per hour
Address all communications and all parcels ta Rabio

menis.

required to do the work. 1
News Lasoratories, 230 Fifth Avenue, New York
formed on request if any article has been issued a Certificate of Merit.
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As the serv-

Apparatus ready for, or

City. Readers will be in-

A.F. TRANSFORMER

The “type A-100” AT, transformer manufactured
by the National Company, Inec., Abbott Street,
Malden, Mass., is of modern design, incorperating
a nickel-steel core of high permeability; the see-
ondary windings are split, resulting in more efficient
transformation. The turns-ratio of this transformer
is 4 to 1; its amplification maintains almost constant
its value from 32 to 5,000 cycles when used with
a 201A tube. The transformer’s metal case is 234
inches long, 3 inches high and 2% inches wide, and
oi a black crystalline finish.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2503.

R.F. CHOKE COIL
The “Type 90” R.F. choke coil, submitted by

the same manufacturer, has zan approximate in-

ductance value of 90 millihenries. and is designed

operating on wavelengths up to 600

meters. Its D.C. resistance value,

as measured, is 360 ohms. It is

very compact, designed for mount-

moufiting; its over-all length is 2 inches and it is
Jasinch in diameter.

AWARDED THE RADIO NEWS LABORA-

TORIES CERTIFICATE OFF MERIT NO, 2504,

for use in radio-frequency circuits
“W
ing in the standard gnid-leak

TUNING CONDENSER

The ““type ET"” tuning condenser shown, sub-
mitted by the same company. is of low-loss con-
struction, with plates shaped to give a straightline
frequency tuning
curve. “The conden-
ser has .a maximum
capacity of 500 mmf,
with a minimum of
1.5 mmf. The rotor,
which is supported
by a die-cast alumi-
num frame of girder
type, is of the float-
ing type, allowing
interchange of shafts
or ganging of two or more condensers; the stator
plates are accurately spaced and are supported from
the girder frame by strips of lard rubber. which
are placed out of the electrostatic field. This con-
denser requires back-of-panet space %4 inches high,
3 inches wide and 3% inches long; it is provided
with a rotor stop at maximum and minimum po-
sitions.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2505.

TONE FILTER

The tone filter manufactured by the same com-
pany is designed for use in coupling a loud speaker
to a final audio stage, in which may be used a
power tube of the UX-112, UX-171 or UX-210
type. The direct current for the plate supply flows
through -a choke which is designed to carry as
much as 35 milljamperes without saturation; the
A.C. component which it blocks is coupled to the
loud speaker through a 2-mf. Tobe filter con-
denser. The latter prevents the passage of direct
current through the windings of the speaker, guard-
ing against overloading and saturation. The filter
is 234 inches wide, 4 inches deep, and 3% inches
high, A five-foot phone cord is supplied for attach-
ment to any set.

AWARDED THE RADIO NEWS LABORA.
TORIES CERTIFICATE QF MERIT NO. 2506:

DYNAMIC SPEAKER

The “Peerless Model 19-AR-60.” submitted by
the United Reproducers Corp., Peerless Division,
Rochester, N, Y., is an electrodynamic speaker of
the single-turn moving-coil
type. The input from the
receiver is connpected to a
step-down transformer with
but one secondary turn,
which is connected by heavy
copper strips to a single-
turn coil on the apex of the
cone. The cone, 9 inches
in diameter, is anchored to
a die-stamped supporting
frame by thin chamois
strips. The field windirg is
of the low-voltage type, supplied with current by
a special step-down transformer and dry-rectifier
element. The complete chassis assembly is very
rugged, and of such construction that repairs or
adjustments may be easily made. The chassis is
housed in a GCothic mantel-type walnut cahinet
which serves as a baffle for the low-frequencies.
The cabinet is 1424 inches long, 16% inches high
and 10%4 inches wide. This speaker will handle
tremendous power with remarkable Adelity in re-
production of musi¢ and speech,

AWARDED THE RADIO NEWS LABCRA-
TORIES CERTIFICATE OF MERIT NO, 2507,

DUPLEX CONE SPEAKER

The “Helios” duplex-cone speaker, submitted by
Peter Grassman, Berlin SWé6S, Charlottenstr, 6,
Germany, cmploys two individual floating cones
which dre driven by two reproducing units of the
balanced-armature direct-drive type; they are en-
closed in a cylindrical housing placed between the
skeleton-frame cone supports. A rod extends from
the units to allow adjustment of sensitivity. The
simall cone is 12 inches in diameter, and the large
cone 16; the over-all height is 17% inches, width
16% inches and depth 634 inches.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2508.

MILLIAMMETER
The “type 200" milliammeter shown, submitted
by Fervanti, Iuc, 120 W. 42nd Strcet, New York
City, N. Y., is of very rugged construction and
designed to give a scale
recading between 0 and
200 milliamperes of cur-
rent. The meter is of the
D’Arsonval type, the coil
liaving a two-point suspen-
sion; the permanent mag-
net is of the annular ring
type. In shunt with the
moving coil is a wire-
wound resistor. The in-
dicator is of girder con-
struction. rigidly -fastened
to the moving coil, and properly counterbalanced.
The secale has a satin-silver finish accurately en-
graved. A ~fuse for protection of tbe meter is
provided and may be removed by unscrewing a
screw on the face of the meter; another screw is
provided for setting the indicator at zero. The
entire mechanism is enclosed within a black niolded
bakelite case; the diameter of the face is 3} inches,
and that of the case 274 inches. The depth of the
meter is 154 iunches,
AWARDED THE RADIO NEWS LABORA.
TORIES CERTIFICATE OF MERIT NO. 2510,
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SHIELDED EOOX-UP WIRE

The shielded hook-up wire submitted for test by
the Belden Mfg Co., 2300 8. Western Ave., Chi»
cago, 1ll., is of ‘Colorubber” stranded hook-up
wire, over which has been placed a braided tinned-
copper sheath. It has been designed especially for
ude in screen-grid R.F. sets in order to prevent
feed-back through wiring, Normally, the stranded
wire is used for connections, while the sheath is
grounded and serves as a shield. It is supplied
in rolls of 50 and 150 feet.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2516.

TELEVISION MOTOR

The “Type K113 television motor submitted by
the Electric Specialty Co., Stamford, Conn., is of
the induction type and operates directly from the
110-volt; 60-cycle power supply circuit. It is rated
at ¥%-h.p. and runs at 1,800 r.p.m. The motor is 6
inches high, 534 inches wide and 81 inches long;
ite rotor is of the ‘“‘squirrel-cage” type. The motor
is provided with a “starting’”” and a “running” wind-
ing; the former being cut out of the circuit auto-
matically after a proper Speed has been reached.

AWARDED THE RADIO NEWS LABORA.
TORIES CERTIFICATE OF MERIT NO. 2517.

ELECTRIC-SWITCH CLOCX

The electric-switch clock submitted by the Nova
Electric Corporation, 40 W. 17th Street, New York

City, has Dbeen designed to close an electrical cir-
cuit at any predetermined time. It consists of a
clock movement, provided with a switch of 750
watts (250-volt A.C. or D.C. rating) which is oper-
ated by the alarm mechanism of 1he clock. The
clock movement and the electri¢ switch are en-
closed in a metallic housing of Gothi¢ design, fin-
ished in foliage-green polychrome. A 10-foot exten-
sion cord with a special adapter is provided for the
light socket or receptacle, with a socket provided
for the device or appliance to be controlled. When
desired, the circuit may be closed or opened manu-
ally by an independent control on the clock. Its
dimensions are 6 inches high, 514 inches long and
2Y inches wide.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2519.

A.C. RADIO RECEIVER

The “Model 34" 7-tube A.C. receiver shown,
submitted by the Browning-Drake Corporation,
353 Washington Street, Brighton, Mass., is of the
all-electric type and op-
erates directly from 110-
volt 60-cycle house cur-
rent. Four tuned cir-
cuits are employed, with
three stages of radio fre-
quency  using  226-type
A.C. tubes, and the con-
ventional 227 heater-type detector. The audio sec-
tion consists of three stages, with two 226 tubes
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and one 171 power tube. A power trausformer,
employing a full-wave rcctifier of the 280 type in
conjunction with a well-designed filter system, fur-
nishes humless “B" pawer. The filameuts of all
tubes are supplied from low-voltage seeondaries on
the power transformer. A single tuning control
operates four condensers, which are ganged on a
single shaft; the scale is of the illuminated-drum
type, with its knob directly under the scale. That
of the oscillation and volume control is found on
the right side of the panel, and the power switch on
the left, The receiver and power unit are as-
sembled on a diestamped aluminum chassis en-
closed within a polished walnut cabinet of pleasing
design, 22 inches long, 12 inches wide and 10 inches
high. Cord-tip jacks are provided for the loud
speaker, while binding posts are terminals for the
anteuna and ground; a 10-foot extension cord pro-
vides for conuection to the light receptacle, Ample
sensitivity, without sacrifice of selectivity, was dem-
onstrated with fidelity of reproduction,
AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2520.

PHOTOELECTRIC CELL
The “G-M Visitron Model 21,” submitted by the
G-M Laboratorics, Inc., Grace and Ravenswood
Ave., Chicago, Ill, is of the alkali metal-hydride
type, and designed for use with a small

= beam of light where [ow electrostatic
N,ulmmn capacity is desired. The bulb of the

VISTRON cell is enclosed in a siandard UX-type
il tube base; the *G” prong is the posi-
e tive terminal, and the filament prong
ﬂun“ diagonally opposite the negative ter-
minal.  This photoelectric cell was
found very sensitive
AWARDED THE RADIO NEWS LABORA-
TORILS CERTIFICATE OF MERIT NO. 2521,

PHONOGRAPH PICK-UP

The “Truphonic No. 502" phonograph pick-up,
submniitted by the Alden Mfg. Co., Brockton, Mass.,
is of the elcctromagnetic type, designed to be placed
on the tone arm of a
phonograph, for electric
reproduction of speech and
music from ordinary
phonographic records, and
used in connection with
an audio-freqgnency am-
plificr. It is of the bal-
anced-armature type, ad-
Justed in the factory. The mechanism is contained
in a molded black bakelite case, designed with a
flange, to fit over the phonograph’s tone arm; it is
2 inches in diameter and 13§ inches thick. It is
supplied with an adapter and extension cord for
ccunection to the radio receiver.

AWARDLED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2522.

TELEVISION MCTOR KIT

The television motor kit shown, submitted by
the Master Eleetric Company,” Dayton, Ohio, has

been designed for television use; it operates di-
rectly from 110-volt 60-cycle A.C. circuit, and de-
livers 1/10-h.p. at 1,725 r.p.m. The motor is sup-
plied with a starting and stopping switch, and with

a condenser bank to suppress sparking; its speed is .

controlled by a heavy-duty carbon type rheostat

of rugged construction. The motor is 5% inches

high, 6 inches wide and 7% inches long.
AWARDED THE RADIO NEWS LABORA-

TORIJES CERTIFICATE OF MERIT NO. 2523.

DRUM DIAL
The “SDW-1” drum dial shown lere, submitted
by the Hammarlund Mfg. Co., 424 W. 33rd St
New York City, is of the indirect-drive type, and
consists of two parts, the drum
scale and the rotating mechanism.
The driving mechanism consists

of a {rame support, through
which extends a Y-inch shaft
with special wind-up bushings.

To the latter arc fastened the
ends of a cord that passes around
a small cast drom, through which
passes the gang shaft, and which is supplied with
sct screws for fastening to the gang shaft. The
drum scale is 4-7/16 inches in diameter, aml con-
sists of an aluminum dise, to which is fastened the
translucent celluloid scale. An cscutcheon plate of
pleasing design, a hracket and socket for the minia-
ture lamp, and a mahogany molded-bakelite knob
are supplied with the necessary additional hardware,
template and instructions.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2524.

PHONOGRAPH PICK-UP AND MOIOR
The “Type RB-4”’ phonograph piek-up, submitted
by the L. §. Gordon Company, 1800 Montrose Ave.,

Chicago, 1Iil., is of the clectromagnetic type, and
in conneetion with an audio-frequency amplifier
makes it possible to reproduce music and speech
from ordinary phonograph records. It is of the
balanced-armature type, enclosed in a metallic bous-
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ing; a basc with extension arm is supplied as 2
part of the mechanism. A volume contral and
adapters for either electric or battery receivers are
alse previded. The pick-up, arm, base and volume
centrol housings are finished in gold. The instru-
ment gave excellent rcp(oduction in connection with
an ordinary iwo-stage audio-frequency amplifier,
AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2526.

The electric phonograph motor submitted by the
some company is of the A.C, induction type and
operates directly on the 110-volt 60-cycle alternat-
ing current. The motor is suspended from a cast
base frame and belted to a speed governor and a
worm-gear which drives the turn-table shaft. 4
starting switch operated by a lever is fastened under

the support base, and an additional lever which
operates through a cam contrels the rotating speed
by placing friction on the governor disc. Lugs on
the hase are supplied for fastening to the motor
board. A velvet-covered die-stamped turn table, 10
inches in diameter, and a 10-foot extension cord for
conncction to the 110-volt circuit, are supplied.
AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2527,

VOLTAGE REGULATOR

The “Auntennavolt Type 98” and the “Resistovolt
Type 99, submitted by the Insuline Corporation of
America, 78 Cortlandt St., New York City, have
been designed for use in the
reduction of house-lighting
voltages to the values reconr
wmended by tube and radio-
receiver manufacturers. Eachk
consists of a resistance ele
ment enclosed by a perforated
metal housing which prcvents
excess heating. One end is
provided with prongs for in-
sertion into the light-circut
receptacles, and the other with
a receptacle for the insertion of the extension cord
from the radio receiver. The measured resistance
was 10 ohms when operated under a load of 73
watts. The only difference is that the Antennavolt
has a binding post, as illustrated, for connection
to the aerial post of a receiver; the antenna of
which is then formed hy the lighting system.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATES OF MERIT NOS.
2528 AND 2529.

(Continned on page 293)

Reviews of Recent Radio Literature

FILTERETTES—aA xNrw DEVELOPMENT, BY
ToBE bEUTsCHMANN. Published by "Tobe
Deutschmanm  Company, Canton, Mass.
Pamphlet, 11x8Y, inches. TPhotographs.
Free distribution.

Whines, whirls, clicks, clacks, and other sundry
bits of man-made static which are illegitimate by-
products of the very essential wheels and motors of
progress, can be dene away with, according to the
author of the above pamphlet. And, what is more,
not only does hec assure the reader that disturbances
emanating from near-by motors can be suppressed,
but invites thosc afflicted to write their troubles to
him and he will do his best to offer a solution.
From the technical reputation of the above pub-
lishers, the inguirer may rest assured that, if they
cann be of mo assistance to him, his problem is
certainly a very difficult one.

To their credit it must be said that they were
the first to produce, as a catalogued item, an inter-
fcrence filter.  Ever since then they have devoted
a good deal of eflort toward the development of ¢lec-
trical mnoise filters until, as evidenced Dby their
pamphlet, they have succeeded in producing a line
to mieet as many emergencies as is possible, elec-
trically.

Furthermore, their free problem service not only
sounds alluring, but also is rather magnanimous,
and incidentally is the answer to a radio editor’s
prayer,

By H. M. BAYER

THE ELECTRIC WORD: THE RISE
OF RADIO, by Paul Schubert. Pub-
tished by the Macmillan Company, New
York City. 814,x5% inches, 311 pages;
line drawings. Price $2.50.

To Mr. Schubert helongs the credit of jogging the
radio industry into a pleasant awakening. That is,
not cxactly an awakening; for those connected with
the industry and its allied enterprises have always
realized that the science with which they are con-
nected has another story beside those told with the
aid of tables and equations. However, it remained
for the author, a Naval Academy graduate who
resigned a commission in the navy to enter the
journalistic field, to find in the field of radio com-
munication a story of scientific achievements, com-
mercial attainments, political machinations and legal
manipulations such as rarely has been found in the
growth of other industries.

Paul Schubert has given us an excellently written,
detailed histery of the radie iudustry; starting with
the promotion difficulties of the youthful apparatus-
collector, Marconi, and leading up to and including
the part played by radio in the recent presidential
campaign. He has written the biography of a
science and in doing so has avoided, as much as
possible, the technicalities of radio which would have
robbed the hook of its romantic appeal. Asg it is,
Schubert’s work borders on the romantic; due, of
course, to the political and ‘commercial intrigues
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which accompanied the rise of radio, and due, also,
in no small measure, to the exccllent technique of
his pen.

Perhaps it is in the first chapter that the author
supplies “foad” for the radio professional; and again
brings up the question, ‘“What are Marconics?”
With Schubert’s attempt (if we may consider it as
such) to answer the “problem” we find a detailed
narration of the actual work done by Marconi
which led to the filing of his patent claims. It is
interesting also to note the obvious attempts by the
author to justify Marconi’s priority claims. The
fact that the data which makes up this book were
obtained by the author through interviewing authori-
ties in the industry casts a significant reflection on
the first chapter; in fact, one would believe that
Schubert was the recipient of conflicting views of
the Marconi matter in the course of his rese¢arches,
Or perhaps his notation in describing Marconi’s use
of the *‘coherer” was meant to air one side of the
matter. “It,” he writes, “was his ‘detector’ and it,
too, had been the discovery of other men.”” (Hughes,
1879—DBranly, 1892—Popoff, 1893.—Ebiror.)

However, The LElectric Word shonld be read by
everyone interested in- radio; it is very well writ-
ten, possesses the historical accuracy essential for
a work of this type and proves most convincingly
that radio is a great deal more than just an im-
mense “I square R” loss.

(Continued on page §93)
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WEIZ  Forg Worth, Tewss . .. 319 100 | KOR arshiield. Oregon.... 219 = 50 | WCAL ~ Norihfield Minn 1398 | WHPF  Rov For Gty o 81 199
K - £ Eugenc. Oregon %11 100 | -wCAm © ew York City...... 211 10
2ee o amelle & (B BEGERWTLy opTer Miebnina B iy CamaETIl I
Lawrence, Kunsas. ... 246 1000 | KPFW  Westmi i 5 Shury. P-'"k- N.J. .. 500 | WIBA  Madison. Wis
KERX O illon ") 303 3000 | KPImM  Dro e on S| S i e 100 | WiBG  Elking Park. Pa. & % 1%
MFKZ  Icirksvilie, Mivsourl. . 250 ) [ Lo?fxon Arizoma._.... 200 100 | wGAU adelpma Pn - 5000 { WIBM  Jackson, Mich.. un) g =
KFLY  Hloobtord: Linol..o .. 513 500 | KPG"  Han Froctisso Dalit.) 447 5000 | WEAZ Binington, 5% “10g | WiBG  Chicago, T 526 000
: o cago, IIl..
KELX  Galveston, Tows. ' 218 100 | KROF  Denver. Golo. CHSoeh o | neen SEEm ‘ila“"‘” B 1B | Wies %‘f“"ﬁ“z‘{,‘”i’é Sy o 1
KFNF  Shenandogh. Iowh.... 337 500 | & WIBU  Foynette, Wis
KFOR Lincoln, Nebraska. . H H ki Har;
®FQX  Long Beucn. Calil..... 348 9l § R R o
ublin, Texas. 15 H - 3 = WIBZ  Monlzomery, Ala
REoE S AT i s Sl B HIS list of stations in the United State E A
KFPW Sﬂ?’l‘m spﬂngs }“ H T licenses issued by the Federal Radio C:mmsissoig;mi?ncgur;’e?:g:; : Wlfc Btr.k}ie&.nmgom
i Sp(:knane Wi 011 to Jamuary 1i, 1929." Powers shown are the night strength, or : WILL  Urbana, ...
KFQD Anchorage. Aluska Ko/l |5 LmemIn: I {WIOD Mismiheich, Fia
KEQU  Holy City, Cuie. . i 3 0
KFQw Semyue, ¥ C %H }‘33 § i w:gu &‘ii‘.?ﬁ?ﬁ’e’é‘““‘};"
KFaz glou:lg.voogX Calc(lﬁltd) 353 1000 i | wiaD Waco, Texa
an Francigco. Ca 492 30 asad
B B e or . 176 '500 | kPR I s g 250 150 | WEBD  Zlou inois'(day).... 278 5000 WIAR Ng{g’go I}_,:g gl
KESD  San Diego, Cait,. . e B e B O W E R b ot el L L ER 2 12 SO0} [ PW AT Erodidencey Wik
KESG (Ii?ﬂfgo%emrc“” ..... 365 300 | KPSN  Paandens, Calil. ... 316 1000 | WCCO Minneapolis, lnlwum 2ty OO VTASE BRI EOTTEL B2 23
KFUM (,olomdonSprlngs Colo, 233 lggg &3‘\5\: g};tnmabgsig ::5?!' ;sl)z 5;83 “’,’,’g"“ New York City, ... .. 232 15% W'J':;t‘ Jc“lﬁ“?;‘ii‘n‘?”%ﬁ"
b2 0 3 FL d, Ohlo.. ...
krue wiTmatolo S R Kme, MOMLGNEIE R | Weed Sreckin'ls ey 00 200 | WIRE SRl
EoH| PP 0 en, Texas.. ... WCLB B | SRR, MSop0.
KFUR Ogden Utah. e : S rooklyn, N. Y. Cliy. 200 1 ;
KFVD Venlce Calil. (Lad).. . 4;.3 25:8 ﬂ‘rﬁ"o ls)lillltlz‘:sep,grt gg 100(5)8 WCLO  Kenoshia 'Wis.,\..... 280 188 wjg:‘ ¥£“E:ﬁk'“ﬁég
KEVS ~ CapeGiandcau no.1! 218 100 | KRS Seuttle T Gaay).) 368 B0 | WCMA Ourceriind. WIBL, Decatiriligy
L L I 3 3
KFWC  San Bernardino. Calif, 250 100 KEBR  Shreve mn‘llfu“s P 507 1000 | weee somsacola Fia, WIBT Q;WV‘?!EIBM s
KEWC san Bernardine. Colf. 230 100 | KeBy Shreveportfien:oi 332 1000 | Weon Solumbus, M isg WIBU  Lewlsburg. P,
KFWI  Son Franciseo, Calif... 222 500 | KSD  St. Louls. Mo.. (e 1000 | WO, Smanple . WIBW  New Orloans La
KFWM Oakiand, Callf........ 322 300 | KSE1  Pocatello, Idaho,..... 333 250 RW Chicago, it . Gadsden. Als,.
KFXD Jerome, Idaho ©211 50 | KSL  Salt Lake City lj'iiu'a" 385 500 | Weso Hornand; Main Mooseheart,
KEXF  Denver. Colorado’/'[ 513 250 | KSMR  Sants Marl: ¢ WEsO  Springfield, Onlo. . Gary, Ind. '
KEXS  Bomecnur Colon. 0 338 2B | Kea™ inrmdalowe 237 1000 | WA Detroit, Mich: "
KFXR Okhhoma Clty, Okia.: 220 100 | KSOO  Sious Fals, 8. 15"((,;,,'5 SRR | (AR Tampa, Fla... ... Washingten, D. G.
KFXY TFlamstafl. Arizona..... 211 100 | KSTP St Paul. Mim. 00 43000 | WDAF  Xansas City, Mo... .. New York Clty
KFYO Abilene. Texas. .. .. .. 2 100 | KIAR  Ouktind, Gant.. 7 €45 '200 | WoAN amarilo Tews..... San Juan, Porto R 5
KFYR Bilsmarck N. D. 500 | KTAP Anionia, Texas, | WDAH  El Paso. Texas....... East Lans )
KGA_  Spokane, Wasli. !\ | 5000 | KTAT | Fort Worth, 'Te(i;f”' 2is 1009 | weay FamoN.D.......... gy e MIh- g 500
KGAR Taosoh AFiZona.. ... 215 100 | KTBI ' Les angeles, Gait.... 231 1000 | WDBD Onands P Laconia, N/H.......0 220 100
20 250 | KTRR  Portland, Oregon..... 231 500 LD | ETie, A - Joliet, Til: " %223 100
300 | KTHS Hot Springs, Ark.. ... 375 10000 | WH&Y Minnerasis. et : Birmingham, Ala.. . 220 10
100 | KTM Santa Monica, Calit... 428 500 WBOD Ohene inn... 216 3500 IWebster, Mass. . . 250 100
500 | KINT Musoatine, Tows (a7} 256 5000 | WORE San masestcoenn-- 238 1000 Indianapolis, Ind.. [.. 214 500
3 30 | KTSA  San Amonio.Tess.. 232 1000 | WOSG  New Oricana. La-.... 238 12000 Ehcago, T o0
: o n, Texas 211 5 6 uo 0 cago, M. .......
KGCN Concor(lh I\ansa,s i lgg ﬂu geci::}g gg‘, 3(3,3 10?8 wg;vr %gtég}gn i[‘}ﬁgfs' ’ ol 22%%) l1(()!!1')) J‘Ygg&;‘s&)&n Ol.ll'lo'
KGCR  Brookings, 5.1>.. 48 100 | Kuoa Favetteville, AT D216 1000 | WEAT New Yorx Cliy ... 434 25000 tue Creck: Mich.
KGCX Vida, Montana. ... 11 110 aﬂgg‘ %\/{elx%smoll!lllia' MSO%'- gg? ggg WTAM Phhf;‘\eld N. ol %33 1?% :f:ﬁgﬂé %!t.‘/ a
KGDA . Dell mmds,._'i)'.',iii g 5 Texas. . wTaN i .
KGDE  Ferzus Falls, Minn., )tl':g }‘;8 S e e Qi2ER edoRl =iin g;?l‘llvl;\"\‘v!:geohlg (GM) gig ';‘?8 Bunzio N. T k..
KGBM Sooiron Cant (). 201 30 | KL dermenwisneoor By o0 | WEAR See wTA ’ Dudington. Mich, ... 508 80
Kape Pueblo, Colorado. ... 218 10 | KVOO  Tulsa, OKI,, .. ... .. " 263 5000 | o Sierlor, Wiy 1009 B S (T Pt RO
KGDR  San Antoplo Texas... 200 100 | KVOS  Bellingham, Wash. Dl 250 100 | Weng Sampridze. Ohlo 10 er. Pa 50 100
Oldham, S, D.. 50 15 | KWBS Portland, Oregon. .. .. 200 13 na  Farrsbure. 10 50 Clncinnatl. Ohio
o ,L(gmﬂﬂeles- Calit.. ‘2(13 1000 | KWER  Cedar Rinids, lowa. . 220 100 S il PR o ¥ 100 Qriahoma Olty. Okla..
KGER Iong Bmch."("izil'(,'.'.'.'. 55 100 | KWER Shreveport Li. 218 100 | \ene Enoave 1o (s 25 S '11;‘;,““ """
NGER Lomsbech Coit... 210 100 | KWG ' Stockwon Callt, .. 280 100 | wend praPa. .0l 30 Minneaelis “Mfan.
KEEZ Iallsogl, M Montana .. 229 100 Wal T O (Eta). 283 800 | weer moston, Wake 500 Muncie 1nd .
Alv ahoms. . . ... fo... s wes ue T N - oy
KGFG  Oklahoma Clty. Oxi.. 219 107 | BNRG | Kamses Cliy, Bo.o0e S o 008 | BimEm o NI '53&’%%.52%’;“' T
KGFH Glendsle. Col 300 250 e e 353 20000 | sweste Rerrion Srrings, Mich. K Farmingdaie, N, Y.
KEFI S dneo, Tosns. Z20 | KWLE  pecorah, Tows (da3).. 238 08 | weme Cuieaen THL mes. Mich. 2% 2300 Stovens Porit, e,
KGFJ  Tos Angeles, Calif 100 il man, Wash. ;. oo Wene  CGloneastar, Mass, | 2 o .
KGFK  Hallock, Minnesoti o KWTE  Santa Ana. Colif .. 100 | wevn 3 ' 1o CADOEE
neSe ; e 00 = oW Yr\rk Cltv . s R Galesbure, ..
KERE MENDUSOR | dewe pmanllontia g9 wTU RRRM 0 Nia Khmehone 8@
o b = X AR . tv
REer pife SR B & e SIS B A OERE A
KGGH Cedar Grove, la... .. 50 75 | weac  Cinet S v N 5
o A 50 | Kwa | f 000 = netmat, ohio 1 Tthaca. N. 48 50
'I:Gﬁg ﬁ?&ﬁﬁﬁ?’?ﬁﬁll‘“"' 399 | x ¥w and KYWA See KFKX ; o, T m 1o ll’ﬂ‘n'!fnﬂ Ma.ss L2100
KGHD : el 250 | KZM T (errama, Calif. 218 10a oilta, Wi =
KGHE  Pueniy, Cotor 1 2R | BAA grtinien Sn i 1om | B e 20 e % Phitaseinhin. Pa.....- 285 300
- A, Yo 0 helsen,
KGHG MoGeriee ATk 1 0 L WARE G ,‘“0(‘&5,) 2% tors, 1000 watte) P PRI *
KGHL  Bilinm, Moot Bog |uaam Weware ST o200 2k B e Senetton R Y.L 214 500
~raowr 33 e o
I}‘(g:g rdghénmﬂsrﬁ?ﬁo woe ’fg ::: ;::I cmn‘hn wreh, (thy)aﬂ ?154 Rm e.:.?::..!i:‘::nd(t;g\";‘) pqq nn ;L‘:‘%’;&Q (S‘ {50' ‘;‘?g 2%888
Twin Falls, Tdaho.. ... 2 ] > Mow Vork Clty, Fhine weint 0 e
KCIR 250 | wame Tt o Ahbaan "9 Clagennvia, N, Y., 526 500
KGIW  Tringiad Gt 280 | want  Banaee Mnina A T i'-’ﬁ A S Mortrionn. Mass. 220 500
KGJIF  Little Renk, Atk AN R0a00) Mt e R Reenn vatn Ky.... 39 e R G 478 s
:gnz g;gv;n&n?g;‘ew's 5 2 1 | saeoy m:?::::\: PI; - Phitadctnta Py, 10 22950 Ci~timbus, ORio. . .'.'.: 248 o0
' s : .
KOKO i e Tais T 208 ana | wAme  Akran Ohin. T 207 gien Tansaater, Dy, 29 1% Gl i Tls g
KGKX Sandnnint_1dang F2BRNSITESE T, divatpcts Rlah: Dom Tyen Troamert N %0000 Dag 100 EZf Mo
KGO  Oakland. Calif. 22n 10009 e 2 ?‘n'vul Mak, Mieh, 200 n Momnhia Tenm.,..... 210 500 N acon, Ga..
KGRGC fan Antonin, Te 219 100 | was ~mbira Ohin (TLtd) 4A% 5000 Tnmectlle Tad .o 0 78 Ron | 1WesDA Aremnerg R, 200
KGRS  Amarilln. Texas 217 1nnn ALK Wihlaw Grave, Pa.,,.. 200 X fnmantan Ba qiy  9sn | YWeAma Metralt Mlnh ceeeee 211 100
KGTT San Franclsen. Callf.. 211 4500 | was A igalsl = (2R3 5A00 Now Vork mvv (Ctdy 254 Gnn | vttmn Pearla ML, ol . 208 500
I'%guw g;-srrt\?lugt.o?mwau,.f L. 319 A00 .wnh':: er:-':(:";ﬁsg:t—e\?(‘:“ 5?2 ::I“ ) 2 fan puctee i) Eol 'l'"fa cs 553 50
and, Oregon, .. .. 484 1000 m & Worwark, N, J 22q | wemef Tichmond, Va........ 248 100
WBAK Harrisburg, Pa. (day}. 210 500 Cnhicago. M1, 500 - WMBH Joplin, Mo, .....0e.s 211 100
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Radio 2f 58! Radio ¢t 57 | Radie st 1% Y
Call BROADCAST 5TA. 3 3% Call. BROADCAST STA. a8 3% Call BROADCAST STA. 38 3% "Call. BROADCAST STA. 5£ 38
Letters Location BE “E Letter Location ;E :E Letter Location 3§ :g Letter Location. 35 :;

WMBI Chicago. Il (da¥). 78 5000 WOAN Lawrenceburg, Tczm . 500 500 WOBZ 207 -

WMWMBJ Wilkinsburg, pem“ o0 100 | WOAX Trenton, N..J. . D33 300 ngF Hﬁiz'r‘l‘é‘ m.lw\.... . 2).156 138 3‘52:? E“ﬁi‘ﬁ%%iﬁ "}' 200

WMBL Lakeland, Fia. 1929 100 | WOBT Uulon City, Tewn... . 229 15 | WRAK Erle. Pa 3 50 | wsm N‘:mmme r co. a5 rclvgo

WMENM Nemphis, Tenn. 260 10 | WOBU Charleston, Y. Va. ... 517 250 | WRAW Heading, Pa 2 100 | WSME New Orleansenil.l ) 2%

WMBO Auburn, N, Y, 219 100 OC  Davemport Jowa. . .. 300 5000 | WRAX Philuteipnin, Pa day). 336 250 | WSMB  Salisbury, Md. . 0

WmMBQ Drooklyn, N.¥. 200 100 | wWOCL Jwnestown, N.¥..... 248 25 [ WRBC Valparaiso, Ind. 7 243 K PONEYy M ot 100

WMBR Tampa, Fla.. 248 100 | WODA Paterson. N. J... . 240 1000 | WRBI "mp Ga. p (“) %%«2» 5%8 ﬁ&"o -?é'i‘e?"‘oﬁ{“’ """" 20

WMBS liarrisburg. ra. 'l 210 300 [¢]] Ames, lowu (day).. 535 3500 WREJ Hutl{mburi.' Mis - 206 10 WSRO \liddl%towno'(')hlo' pind, 588

WMC  Memphis, Tcnn...‘. 384 500 | WOKO Peekskill, N. Y. © 208 500 | WREBL Columbus, Ga.. . ... .. 250 50 | WSSH B . M %“ i

WMCA New York Ct L. 526 500 [ woOL \’ushlm,mll DC (dm) %29 100 | WRBG Greenville, Miss WSUI  Iowa cn\ """ B

WMES  Doston, Mass 350 50 | WOMT Manitowoc, Wis 3 WRET Wilmington, N. c WSUN st Pet nl°wapm gl ol

WNMMN Falrmont. W. Va. . 337 250 | WOO  Philadelphia. Pa. . WRBU Gastonia, N wS5SVs B rn?oerz‘it s g3 1000

WMPC  Lapeer, Aich,. © 200 30 { WooD Grund Rapias, Mleh WKBW Columbia. 8 C. . WEYR  Syracuse, N. Y o

WMRJ Jamaica N, Y. Clty | 211 LI oQ XKansas City, Mo WRC Washingten, D.C... WTAD Q"{xl’;-ncy 1. 550

WMSG New York Clty. . ..., 222 250 | WOR  Newarh. N.J.. WREC Membhis, Tenn WTAG Worcester. Mass.. . . . 330

a m:c A\e'ngvg:}.sxo\m. 250 100 wggm ?e'#ﬁ?é’«gi m e el 3 3 wnEN Lawrenee. Kunsas.. WTAM Cloveiand one . . 38 :1?1)0

WNAD Norman. Okia.. 207 o0 | WOV Now York Cliy (aa¥). 205 1§ 00 | WRIN | Racme wis, o WTAR  Neronsigh- Wis..... 222 1000

WNAT  Philadcibhia. Pa. 520 100 | WOW  Omahu. Neb.. f RK  Hamllton. Ohio. WTAW Collowo Stasion. Tox . 268 209

WNAX Yankion. 8. D.. 526 1000 | WOWO Fori Wuyne, Ind.. WRNY New York City. WTAX  Streator, 1o o 523

WNBF RBinghamton. N. Y. ... 200 50 | WPAP New York City. .. WRR Dallas, Texas WTAZ DIiehmond. V: 15

WNBH New lodford. NMasc | 220 100 | WPAW  Pawtucket, &, L....... WRUF  Galincsville, Fia"'" WTEBO Cumberland ‘;v[d 50

WNBJ Knoxville, Tenn. 229 50 WPCC  Chicago, 111, . 52 00 WRVA Richmond, Va 7 wWTBQ Wilmington. Del. . 100

WNBO Washington. Pu. 3% 15 | WPCH New York Ci lyv((l-ny) 350 =00 | wsal cmdnnauomiih;rki)' 375 5000 | WTFIL  Toccon Falls, Ga.. 500

w:gs mﬁgﬁ:ﬁr%n:{ ‘2,(1)8 5(153 w:gﬂ gcléﬂlxlgflw N.J.... 273 5000 wgi'r'u gmve CIt!PP 20 100 WTHS Atlanta. Ga.. . 221 100

WNBW Carbondale, Pu.. 250 5 | WPRC Harrisburg, Pa, . 250 100 | WSAR p!,‘?{;%‘{lii?m 11 08? -29?58 Ll }*{é'rgfﬁrgsacﬁrelzem 5 B thso

WNBX Springteld. Vi, o 250 10 WPSC  StateCollege, Pa. (dﬂ\ 244 500 WSAZ Huntington. W. Va . 517 450 WTMJ Milwaukee, Wis. . was”iq 1“000

WNBZ Sar.mac Lake. N. Y. s - “ﬁ\g %llllggﬁlpglacm fg(l) 10()83 WSB Atlahta, Ga. . 405 10000 | WWAE Chleago, 1., .... 250 100

W Newun. TR e 22 Q10| Wkt Miaas wiorda - 313 10000 | wsBC  Chicago, DI 248 100 | WWJ  Detroit, Mich.. . ..... 436 1000

WNOX Knoxvilie Tenn, £35 1000 | WQAN Secranton, Pa 341 230 | WSBT  South Bend. Ind... .. 244 500 | WwL New Orleans, La...... 353 5000

WNRC Greenshoro, N.C... . 208 500 | WQAQ Sge WPAP WSDA Brooklyn. N. ¥.... 214 500 | WWNC Asheville, N. C... 526 1000

WNYC New York Clty. . .. 526 500 | WABC Utica, Miss. . 290 300 | WSEA  Norlelk, Va... .. 384 500 | WWRL Woodside, N. Y...... 200 100

WOAI Sun Aptonlo, Tesas... 252 5000 WAaeJ) Clarksburg, W. Va.... 250 65 WSGH See wSDA WWVA Wheeling, W. Va.. ... 258 5000

LIST OF CANADIAN BROADCAST CALLS
CFAC  Calgary. Alta.. ... 434 500 | CHCT Se¢ CKLC CIR : : 207 5
gl;gg st Jotii, N B "g'.r' 6(0) gnﬁss Sumlg&néi%e. P.E. 1. 268 25 | GIRW %‘/{g:’nii%g.a' gﬁs?.m"' ) 535’ 588 ‘855% Miatona Oé‘rtm f;’ég 33
orontu, On g o C T

CFCF Montreal. Que.. . 411 1850 CHMA Edmonton. Alta 517 250 c':(s.ncc i%nfr‘é‘a‘l“bue 11 1200 gﬁfﬁ\' %}]ggg&igm&lmw ??.’. '(5)(0)

CFCH Iroguols Falls, Ont.... 500 250 CHML DMount uamllmn Ont. 341 5 CKCD Vancouver, B. C.. 11 50 | CKWX Vantouver. i!. (Gl xli (1)00

3F§h ?Jult!(l:lg'cll{lm 434 1800 (c: h‘ﬂ ‘S: ;e':‘lircx\' N\c 300 Sﬁﬁk gue{)ec.s il 1 500 | ehy Winnloes Man. 0o 2% o500

e o o0 CHRC Quebec: i!l:\eb o egina, Susk. 500 | CKY Winnipeg, Mzm.. e .¥§4 5000

E€FET  Vietoria, B. C.. 476 500 | CHWC lezina. Sask, ) S (g 200 IrERRal [Boucton bt 4768 500

CFEY Onarlotietown, B, r [ 312 100 | CHWK Chllllwaek, 2i5) WS (MGECY] §OincaIOnt e Lo jeNRe [Brelemac

€FJC  Kamloons. B. C.. 268 15 | €JBC  (Uses several Taronto T A, e T 2 ce CJ

CFLC  Proscots Ontario, .. .. 297 50 stations}. 517, 357 or 312 Quebee. _Que ...... - CNRM See CHYC CKAC,OK‘ CFCF

CFMC  Kinsston. ORt.. SR 20 | CIBR Soc CKCK CKFC  Vancouver. B.C...... 50 | CNRO  Ottawa, Ont.. 434 500

GFNB  Fredericton. N. B... .. 248 0 | €ICA  Edmonton. Alta 517 500 | CKGw Bowmanville Ont..... 312 5000 CNRQ Seec CKCV

CFQC Saskatoon. Sask.. 320 500 cici Calgary, Alta.. .. 434 250 CKLC Tted Deer, Alberta.... 357 1000 [CNRR See CKCHK

CFRE Toronto, Ont_.. ...... 312 1000 | €IGC London. Ont.. 329 500 | CKmMC Cobalt. Ont.. ... 248 15 | CNRS See CFQC

CFRC 'E\Ings\‘.nn, Ont.. ... 268 500 €IGX Yorkton. 8ask 476 500 CKMO Vancouver, B.C...... 411 50 | CNRT Sce CFCA

CHCA See CIC) CIHS Saskatoon. Sask 329 250 ; CKNC Teronto. Ont.. 5 500 | CNRV  Vancouver, B. C..,... 291 500

CHCK Chariottetown. P. E.1. 312 30 | CJOC  Lethbridge. Al 268 80 | CKOC Hamilton, Ont. 100 | CNRW See CKY

CHCS Hamilton. Ont..... ... 341 10 | CJOR Sealsinpd. B.C...... 2901 50 | CKOW See CFCA VAS Louisburg, NovaScotia 43¢

LIST OF SHORT-WAVE STATIONS OF THE WORLD
(Some calls may hewe beow altered under new snternational regulations.)
-~ ‘ ~—~
w - L] - 3 -
Radio o= 53 Radio g Ko Radi N )
call BROADCASY STA. as %’.‘: Call BROADCAST STA. 3E 3% call BROADCASY STA. >8 I
Letters Location ;g "E Letters Location ;£ "BE Letters tocation ;E g;u
AFRICA

AIN Cusitblanca. Moroeeo. . . . 51.00 HOLLAND SWEDET

BKR Constantine, “tuniy 42.80 PCYI Findhoven ... . 314 30.000 | sas Kartsbory

J8 Johannesburg. U. S. Africa. 32.00 PCKK 16.00 SAA Karlskron

Lo Nuirobl, Keaya, .........:... 3350 2000 | POLL 16 00 A0 Motala. . 1,000

AUSTRALIA PCPP 16.50 Shia i
281 gyt}ne ...... 32.50 RCRR I 1ik g0
yidney a5 50 LooLwifk. 21
me Syaney 2850 PELL The Hague... .0 37.00 LB BQSWITZE RLAND
Melbourne. . 55.00 TTYE oo s o e s st 32.00
Lo Metbourne, 3500 ITALY HIXD Zurleh. 210 85.00 and 32.00
:Gﬁ: Perlg \\est.Anstrul. 32.?() 11AX Rome................. 2000. 4000 300
104.50 1aY Placenza. .. ........... 20.00, 4500 50 UNITED STATES
A HDKAT(WEXK East Pitisburgh. Pa. ... .. 62.50 40,000
prkz Yienns” UsTRIA (WBXS, WEXP-portable).......... . 242.572'3 o
EAT lenna . . o
Vleg: :: e hort N e KEE:{NK (WEXAN) Ifmnﬂgef. Callf.. . § 10;.90 250
BELGIUM Stations throughout the world is mot Kron tWosam & e 100
EB4AZ Brussels. .. ... Rt e 42.00 300 complete, although we have endeavored to qu (WSX L) Hollwood Cailf. . 33
CANADA list every station of whom we have heard FVD (weXBX) Culver City. Cali( 50
gfnx Drrnmmond\ille Quecbee 32.00 -}'elmﬂtsi- 5111:;9 ‘ltﬂ hmany cases reliable in- KFWB (WEXBR) Los Angeles, Calil.. 50
Winhipeg. Man 5 2560 2.000 ormation about the programs, wavelength
VAS Louisburg, N. 8 28.00 and power of the stations cannot even be 55‘&? ((wss))((é\?)) ?XSL“Eefc”ﬂ"cm 10
COSTA RICA obtained fron(ls the sta;‘i‘gz;s themselves. 1 Dlego,
ee page 844.
NRH Heredia. . 3030 7Y KGO (wsx.u WEXN) Sun Er:mclsco. Call! 10m40 16,000
TR e KHJ (WEXAY) Log Angeles, Calif... ... 0410 &
S AZZT Suntsl KJBS (WEXAR) San l’*‘r‘mclsco cmr 1.00 tE:
aBtZig. .. 40.00 w1xc WIXD) Seat tle. Waahlm,(on 10520 250
DENMARK - JAPAN St. Louls, Mo. ... ... 49.00 15
DIMK Copenhagen.... ... ... .. 3205 = JFAB Tatpeh. Formosa. .. ......... 39.50 KM ----- 10820 250
D7RL Copenbagen..........4212 and 84.24 32?, JHBR Ibarakiken (lnrusm) 3750 2,000 | WNRC (WEXAF)  Santa Monica. Calif 10820 100
it kI S000 - KNX (WEXA) Los Angeles, Callf.. . 10710 100
ENGLAND IKZB okio ¢ KOIL (W3XU) Council Blufis, Iowa 61.06 500
s ey : § o SRR mele i 24
AA 0 Iwatsukl.............o....-n I ortlanc on. 5354 100
GBS TUEDY S A bbbl LT LY WAAM (W2XBA) Nowark. N.J... .. 6518 50
FINLAND JAVA WABC (W2XE) %ichmondmﬂm N, ¥ 58550 500
Helslngrors (HelsinkD........ 3150 ROy Y 228
i ANE BandoCng. .........c...... 15.03 WB'Z?L (WIXY) gllton. an 1111'\?1 ..... 109.00 50
] sringfield as9. 70.00
Esce !:’S?én(t Ramo LLS. 61.00 500 MEXICO Ry (wzxau)d}{ mggll 1---, 3724
JSNORRLDIE . L., . 3 5

Feadio Vitus So o0 e Mexleo City. . WESH (WIXAB) Porand. Maine an

Eifle Tower  Faris (time slgnals)’ . 250 wex Pontinc, Michigan. . . 32. 75

¥R k‘gons( Radio Lyon™)... 40.20 250 MOROCCO WERO (WAX ) lclolekyb oh\ Y 22.48

{4 F b
YN Pyont: . :“’:33 some | AWM CasabIaned . . ooovvuevernaens 51.00 WGY (W2XAF) s&gﬂc;’fm 11'0 35?_'% 25
- lsq,,n?. - 15.50 500 NORWAY (W2XAD) Schenectady, N. Y. 21.06
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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

A DIRECT-COUPLED A.C. SET

Editor, Rapto News:

The enclosed diagram is that of a direct-coupled
radio receiver using A,C, 22-type tubes and satis-
fying, I believe, Mr, Sydney O'Rourke’s definition
of a direct-coupled radio receiver, Any method of
volume control may be used; but that indicated by
arrows varies the grid bias and, if the filament
woltage on the R.F. tubes is adjusted correctly,
works very well. Also, plate rectification is used
on the detector, which requires some adjusting of
plate and grid voltages for best results. Still,
the conventional grid leak and condenser can be
used, and will allow a reduction of 50 volts '“B”
supply; as the plate tap can be dropped to the same
point as the last R.F. plate, since the detector grid
mway be isolated from the latter.

It is needless to say that all R.F. circuits must
be well shielded and (while the diagram does not
show this) the resistor strip used in a power unit
must be well by-passed by condensers at each volt-
age tap. Ower-all voltage is obtained from a 281
rectifier; it is necessary to by-pass considerable
current to keep the resistor stable.

The first tuning unit is a modified band-pass
filter, the R.F. energy is passed through a tuned
circuit inductively coupled to the second tuned
circuit, and this in turn to a third tuned circuit,
at the filament end. The choke RFC, of 200 turns,
is inserted at the lower end of the grid goil, to
bias the grid and keep the R.F. energy from leak-
ing to ground. The first two tuned circuits con-
sist of two standard solenoid coils, mounted side by
side, one-half inch from each other. “The third
coil is of the same construction and, if not shielded,
should be mounted at right angles to the first and
second and about three inches away. Each coil
and its associated condenser is contained in an
aluminum can,

In the plate circuit of the detector and first
audio, I am using two Thordarson autofermers.
I am contemplating substituting two *Z" couplers
between these two stages. The power resistor is
the standard one supplied with an Amertran 210
power pack. The volume control is composed of
two sliding contact arms connected Ly an insulat.
ing strip so that they slide together, altering the
plate and grid bias together on the first two R.F,
tubes. All plate taps are by-passed with I-mf.
condensers to “B—", TIrom the detector on, high-
voltage condensers should be used; as the voltage
and current keeps increasing toward “B+4-550.”
While most of the tapped voltages are not critical,
the approximate values are indicated.

All the condensers in the tuning circuits, of
course, must be insulated from each other, both
rotors and stators. 1 use individual condensers
connected together by hakelite condensers and bell
cranks. The seclectivity is very good, and I be-

Hookups and Accessories

lieve this circuit will be interesting to the advanced
experimenter.,
W. M. Jacoss,

3225 Franklin Bouwlevard, Sacramento, Calif.
(This divect-coupling miethod has found scme
favor in England as ¢ method of operating a ve-
ceiver on 220-volt D.C. house lighting mains; it
is, we believe, the device of Mr. J. F, Johnston.
The special merit claimed for it is that the ripple
112 the voliage supply tends to balance out tn each
tube,; the apparatus used s simple. For a receiver
using the customary American sumber of high-
voltage tubes, however, 220 woits is {nadeguate.
Mr. Jacobs’ hook-up, while it will probably not be
wmitated by many, will appeal to enterprising cone
structors by its ingemuity.—EDITOR,)

\\

1 found that this made a better ground than
the water pipe and greatly strengthened the sig.
nals, Then, connecting to the water pipe as a
ground, T used the buried can as an *‘aerial” and
brought in distant stations throughout the sum-,
mer without static. This can is buried in moist
earth—I never have to pour water around or touch
it—and is nearly fifty feet away from the set.

W. A. DenT,
826 IWWest Grace St., Richmond, Virginia,

THE “MILX SHAKER"

Editor, Rapro News:

1 built your “Milk-Shaker Special” which I found
unsatisfactory from a selectivity standpoint; the
volume was fair, and rone qual-

CURDLED

ity very fine, however. By re-
1 arranging the circuit as shown

herewith I increased the selee-
tivity and volume about double
that offeréd by the original
model. Following the original
diagram, L1 and L2 are wound
on 2-inch forms, 90 turns of 26
D.C.C. wire; L3 is the tickler

34

Ity

Mr. Lowther finds this an, effi.
clent vearrangement of the

C6

“Milk-Shaker Special.”

[oyyrel

QUTPUT o0——

which is wound with the same
wire on a similar form, adjusted

-

B+45V

B+{40v

once and left fixed; RFC are
the radio-frequency chokes; R1
is a 500,000-chm variable resis-
tor for volume and oscillation

control; C3 is a 1-mf. by-pass

A NOVEL ANTENNA

Editor, Raplo News:

Your magazine has saved me money from time
to time in finding the proper accessories and equip-
ment, as well as in suggestions from readers. I
feel that I am greatly indebted to you for much
valuable information and better radio reception.

Perhaps my combination ground and antenna will
be of interest. I used for a core form a plain,
smooth half-gallon bottle wrapped with paper,
around which I wound a hundred feet of No. 14
cotton-covered armature wire; the end of which 1
soldered to 36 inches of lead-covered cable. I
then enclosed the coil in an air-and-watertight
can, ahout 14 inches long, made of sheet copper
about tl:'u: thickuness of ordinary stovepipe.

condenser; C4 a Y% -mf. by-pass

condenser, and C6 a .002-mf, fixed condenser, 1
found no advantage in shielding the second coil.

R. P, LowTHER,

1025 Riverside Drive, South Bend, Ind,

(The circuit descvibed by My, Lowther is a very

close adaptation of our old friemnd, the Browning-

Dyake circuit and as such, is still an excellent cir-

cuit for the constructor. As e rule, if there is local

interference, it is preferable to shield the second

coil.) _—

DISCOUNTS AND THE SET BUILDER

Editor, Raplo News:
In the December Constructor’s Page, Mr. Alber.
E. Gleason says that the practice by parts supply
(Continued on page 887)
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The first impression of the veader will be “‘what’s wrong with this diagram?”’
Howevm:, the apparent high positive biases on the grids are not such; the
progressive tapping of the battevy supply (as built, a power-unit resistor) puts
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a bias on each cothode, more positive thaun on the grid; and a positive voltage
on_ each. plate, compared with the cathode, f _Sta!
heaters are connected; thongh each should be positive compared with its cathode.

My, Jacobs dees not stete how the
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Conducted by C. W. Palmer

Important Notice to Correspondents

ECAUSE of the large influx of mail, Rapio News now finds it

necessary to discontinue answering free of charge, all inquiries
to this department. With several hundred letters received daily by
this departinent, the editors have been taxed so severely in answer-
ing the present mail that the magazine has begun to suffer. Here-
after, therefore, only letters accompanied by our standard fee
(which, by the way, covers only the actual writing of letters and

(2) We cannot give blueprints or layouts for commercial ap-
paratus, or data which the manufacturers have kept secret.

(3) We cannot advise, even confidentially, on the respective mer-
its of trade-marked apparatus or “what malke to buy.”

(4) We cannot send either teplies, blueprints, books or maga-
zines C.0.D.

stenographic help) can be considered.
rules, now in effect:

(1) Correspondents asking answers by mail must enclose 25¢ for
Simple radio problems will be answered,
but for this nominal charge we cannot make long calculations or

each separate question.

thorough investigations.

Kindly note these simple

before remitting.

anatfer.

(6) Be DLrief. T
side of the sheet only.

(5) When in doubt, please inquire as to the cost for our services,

ewrite or write legibly in ink, on onc
No attention can be paid to pencilled

A.C. MILE-SHAKER SPECIAL

(2329) Mr. B, G. Till, Toronto, Ont., writes:

(Q.) “I am desirous of building the “Milk-
Shaker Special' receiver, described in your October,
1928 issue, but using A.C. tubes and an audio-
frequency amplifier. I will appreciate it, if you
advise me of the necessary changes in the circuit.”

(A.) We have received a great number of re-
quests for information about this set, and many
fans would like to build it, substituting an A.C.
screen-grid tube for the D.C. type specified. A
few changes will be necessary in the apparatus and
wiring; but these are very easy to make, and we
helieve that no one will encounter serious trouble
in effecting these alterations.

Ry referring to the diagram (Fig. Q. 2329)
you will see that the grid.return leads must be
changed and that it is necessary to use five-prong
(UY) sockets in place of the usual four-prong type.
A 227-type tube is employed as the detector and,
since the filament voltage required for this tube
is the same as for the screen-grid tube, the two
filaments can be heated from the same transformer
winding. The other parts for the set should be
arranged in the same manner as for the original
circuit.  All the parts shiclded in the original
should be shielded in the A.C. model also.

The grid bias for the radio-frequency amplifier
must be obtained in a different manner from that
used in the D.C. model, as it is not possible to
use the voltage drop across the filament rcsistor,
By connecting a resistor of correct value in the
lead from the cathode to the “B—" post, the cath-
ode will he given a positive bias with relation to
the grid, which is connected directly to the nega-
tive terminal of the "B battery, The resistor
required for this purpose should have a wvalue of
1000 ohms, to give the required voltage drop of
1Y volts at 1Y% milliamperes, which is the plate
current consumed by the tube. In order to pro-
vide a low-resistance path for the radio-frequency
currents, a half-microfarad by-pass condenser (C7)
is conneeted ncross the resistor.

The connections to the detector also are changed,
to use a five-prong socket for the 227-type tube
in the detector circuit. The cathodes and the by-
pass condensers in all of the circuits are connected
to the common terminal which serves as a ground
conncetion and “B—"" lead, but is not connccted
to the filaments. Twist all the filament wires, to
prevent the hum from being excessive; and keep
all of the grid and platc wires as far as possible
from these filament wires, to further reduce this
possibility.

Any good audio-frequency system cap be em-
ployed with the sct. A suitable amplificr using
one stage of transformer coupling and one of
push-pull, which is designed to operate from an
A.C. supply with a “B” power unit, was described
in the “I Want to Know” columns of the June,
1928, issue of Rapro NEws.

REFLEX WITH REGENERATIVE DETECTOR

(2330) Mr. M. Gayman, Beamsville, Oastario,
Can., asks:

(Q.) "Will you supply me with the diagram
of a receiver using a stage of reflexed amplifica-
tion and a regenerative detector? I have a one-
tube set using a capacity-controlled regenerative
detector and I would like to improve it. I believe
that the réflex system would be the most suitable,
as it is not practical to use many tubes here on
account of the necessity of using dry batteries.
I am an old reader of Rapro NEws, and I am
certainly pleased with the “‘new’” magazine. It
is a great improvement over the old system.”

(A.) We are printing, as Fig. {2330, the dia-
gram of a set of the type that you desire. In
order to obtain the best service, the radio-frequency
amplifier must be neutralized or stabilized and,
for this reason, a double primary coil is employed.
The coil 1.2 which you are using in your present
set will be satisfactory as a R.F. coupler if you
remove the primary winding and replace it with
a double winding. This is done by taking two
pieces of wire of the same length and gauge and
winding them together on the coil; the correct
length in this case is the same that is used in the
primary at present.

The acrial coil L1 is wound on a tube of the
same size as the detector coupler and similar to
it, with the same size of wire, etc. The primary
is placed on the same tube, about ¥%-inch away
from the secondary, and contains 8 to 10 turns
of wire,

The other apparatus, needed for the double-pur-
pose amplifier, is as follows:

One .0005-mf. variable condenser Cl1;
One audio-frequency transformer (about 3:1 or

4:1 ratio) T1;

One 3-volt “C’’ battery (or two flashlight cells in
series;

One ncutralizing condenser (about 20-mmf, eca-
pacity) NC;

One dry-cell tube V1, and socket;

One .005-mf. fixed condenser C6;

One .00025-mf. fixed condenser C5;

One ,0001-mf. fixed condenser C4;

One 30-0hm rheostat Ri;

One radio-frequency choke (about 85 millihenries)

RFC;

Binding posts, wire, etc,

Place the two coils at right angles and as far
apart as possible to prevent any interaction, and
keep all the grid and plate wires away from each
other. If the set does not operate correctly when
first tried, reverse the connections to the primary
of the A.F. transformer to obtain the correct rec-
lation between the various circuits. The neutraljz.
ing condenser is adjusted until the amplifier docs
not oscillate; first connecting a pair of plones in
the plate lead of the detector tube and turning off
the rheostat in the radio-frequency amplifier. Then,
adjust the mneutralizing condenser until the signals
fade out or arc at minimum volume. The regenera.
tion in the detector should be suppressed, so that
the detector will not oscillate while adjusting the
amplifier. Then remove the phones from the de-
teetor plate iead and the set is ready for opera-
tion. During the neutralizing of the amplifier, the
two phone or lond-speaker binding posts should be
connected together, so that the plate circuit will
be complete; or the loud speaker should be left
connected to these binding posts.

Diagram appears on the following page.
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Here is the circuit of a “Milk-Shaker Special,” using an A.C. screen-grid tube in the first stage,

Ser-

cral changes in the circuit will be necessary, however, from the battery model.
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The reflex two-tube veceiver shown heve (sec preceding page for description) adds one tube to a

circuit regencrator and makes a “bloopless™ eivenit with R.F. and A.F. stages.

VOLTAGE-REGULATOR TUBES

(2331) Mr, N. B. Jolmson, Cleveland, Ohio,
writes:
(Q.) “I have a “B"” power unit in which 1

would like to use a voltage-regulator tube. The
unit has two variable output taps and a maximum
tap for the power tube; the last gives about 180
volts, and the variable taps supply voltages between
20 and 150 volts. I understand that a tube of
this type can be incorporated without changing the
internal wiring of the power unit. Can. you help
me to solve my problem?”’

(A.) The use of voltage-regulator tubes in
“B” power units should be of interest 10 2 number
of fans, as it is of great assistance in cases of
variation In the voltage in the unit; whether they
are due to line-voltage changes or to current changes
in the load which cause corresponding changes in
the voltage. Such tubes operate by absorbing from
the power unit all output current which is not
being used by the receiver at any instant. Thus
the output voltage is maintained at a constant
value; the receiver, or load, receives exactly the
power that it requires and the regulator tube takes
the remainder.

The tubes arc designed in such a way that their
resistance is automatically decreased with any in-
crease in the applied voltage. If, on the other
hand, the voltage decreases, the resistance increases;
s0 that whether more or less current -is passed
through the regulator tube depends on the voltage
input and the amount of current consumed by the
set. The commercially-available tubes are made
so that their output voltage is kept at 90; in a
power unit supplying a constant output in watts,
the voltage-regulator tube will take sufficient cur-
rent to keep the output voltage practically constant
within the limits of the tube. Of course, if its
input voltage is increased over the rated maximum-
current value of the tube, sin¢e it will take only
its maximum amount of current the terminal volt-
age will be accordingly increased.

A voltage-regulator tube may be inserted between
the negative terminal and the 90-volt tap of a
power unit of almost any type, without disturbing
the unit in any way. Fig. ©Q2331A shows the neces-
sary hook-up for such a tube in a unit with twe
variable taps, as used in a number of commercial
units. If the tap is provided with a Dhy-pass con-
denser, the only additional connections are those
from the tube to the ‘B4 Amp’ tap awl the nega-
tive terminal. Fig. Q2331B shows connections
for a unit using the poteitiometer, or series. output
arrangement. The voltage at the terminal should
be somewhat over 90 volts without the tubes; so
that some current will flow through the tube and
enable it to operate cotrectly.

Two voltage-regulator tubes may be connected
in series for the output of a 180-volt supply, as
shown in Fig. Q2331C. 1In this case, the output
voltage will be maintained at 180, even though the
input from the rectifier and filter is increased above
this value. By connecting the tubes in this way,
the output of the complete unit will be maintained
at a practically constant voitage. The maximum-
variation voltage range also will he higher than
with a single tube, so that greater voltage-varia-
tions can Dbe accommodated.

SPLOUD R B+
EAKE oV
OR PHONES 9
single-
Tub¢ Operation
There is one drawback in the use of 'glow”

tube; that is, in order to have the tube operate

B+

¥ % L O MAX.
8+

é‘ AMP

Q-2334

The woltage-regulator tube across a power-umt tap
maintains its output at 90 wvolts.

correctly, it must be supplied with about 125
volts for an instant, in order to make it glow.
This can be done by turning on the power unit be-
fore switching on the receiver; as soon as the set
is switched on, the voltage drops to 90 volts, which
is the correct value. It is also necessary to con-
nect the tube correctly; if the polarity is right,
the glow will be noticed around the large circuit
plate. If the tube is incorrectly connected, the
glow will be around the small terminal; no dam-
age will result from a temporary reversal of the
connections, hut the tube should not be left in this
condition for any length of time. In some cases,
it is advisable to connect a 1000-ohm resistor in
séries Dbetween the 90-volt tap and the tube, to
prevent an excess of current from flowing throtigh
the tube.

Ancther tube, called a “ballast’’ tube, is often
used to keep the receiver’s power supply constant;
being connected in series with the primary of the
power transformer. Its operation controls the
current supplied to the power unit. After this
tube it is necessary to use a special transformer
with a primary designed for 65 volts, instead of
110 to 115. If the line-voltage averages 113 volts,

wWww americanradiohistorv.com
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the transformer should be designed to take, under
load, 1.7 amperes at 65 volts, the remaining 350
volts being dropped in the tube. If the line-
voitage drops or rises 10 volts, the voltage across
the tube will correspondingly change, but the trans-
former primary voltage will remain constant at 650,

The “ballast” tube requires about ten minutes to
heat up fully, and the voltage drop increases rapidly
for the first few minutes, after which it increases
up to the final temperature; the ‘‘glow’ tube men-
tioned previously functions instantaneously, as soonm
as the glow is seen. The “ballast” tube is equipped
with a special screw base; while the voltage- regn-
lator tube uses the standard four-prong UX base
of the type used for receiving tubes.

FILAMENT TRANSFORMER

(2332) Mr. Arthur F. Clark, San Antonio,
Texas, writes:

(Q.) *“I am a constant reader of your magazine
and 1 have been looking for some time for in-
structions for making a transformer for lighting
the filaments of A.C. tubes. I have been dis-
appointed, however, since [ have never seen the
details for making a transformer of this type. I
have also looked in your latest edition of ‘1001
Rapro QuEsTiONS aAND ANswers” but I do not

find the instructions in this book, either. Will you
give me these?”’
(A)) The diagram (Fig. Q2332) shows the

core of a suitable transformer for 60-cvcle current,
The core is made of strips of silicon steel .014-
inch thick and 14 inches wide, awhich are cut to
two lengths; the longer are 4% inches, and the
shorter pieces 234 inches long. The strips are
cut from sheet metal and the corners are filed to
prevent any rough edges from protruding; after
the laminations have been cut they are shellacked
or varnished on at least one side to insulate them.
About 170 of each size will be required; the in.
sulating coat should be thin and evenly spread.

The coils are made by preparing a bleck of wood
1 5/16 inches square and about 35 inches long;
this is wrapped with several layers of heavy paper
and a piece of filer 234 inches wide over the paper.
Two pieces of fiber 334 inches square are also pre-
pared and a hole 1 5/16 inches square is cut in
the center of cach; the two washers thus formed
arc placed over the ends of the fiber strip which
has been wound on the wooden block. This will
provide a spool made of the pieces of fiber, into
which the transfiormer windings are to be placed;
the washers are glued firmly in place to make it
secure. The spool is 234 inches wide and may
readily be slipped over one of the long segments
of the core.

Next, the primary winding is placed in the
spool; it contains 528 turns of No. 22 D.C.C. wire,
layer-wound, (The easiest way to wind this is
to fasten the block in some manner to the chuck
of a hand drill, or of a lathe if one is available.)
A layer of varnished cambric, or several layers
of heavy paper, is placed over this winding, after
the two ends of the wire have been brought out
through holes in the end of the spool; and the
first of the secondary windings is placed cver the
primary. DBetween each successive pair of the
windings, a layer of varnished cambric or paper
must be placed, to imsulate the windings more
thoroughly.

A winding to give 15 volts across its ends will
need 72 turns, and one for 7% volts 36 turns, of
No. 14 D.C.C. wire. A 5-volt winding cositains 24
turns of the same wire; a 3-volt winding contains 15
turns and a 2%-volt winding 12 turns. For a
1%4-volt winding, 8 turns of wire are sufficient,

(Continued on page 890)
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Two wvoltage-regulator tubes tn series, as above, fix
the “B+Amp'’ value at 180 wolts.
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We have now been using Thordarson

{ransformers for some four vyéars,
which should be proof conclusive that
HE manufacturers of the world’s we think them capable of maintain-  calls; and in Thordarson Audio

- 4 . ing the kigh quality of Sparton Radi ;
finest receivers realize the im- Ricivers ahich & St ?;;{gi?}; Transformers a fidelity of repro-

portant relationship between the grard. / duction that renders their receiv-

choice of transformers (power sup-
ply and audio) and the perform-

ers musical instruments of the

highest caliber.

ance of their instruments. Almost e e s The purchaser and builder of

universally they have turned to
Thordarson as the source of their transformers.

In Thordarson Power Supply Transformers
they have found an efficiency of design, an abund-
ance of power and a constancy of performance
that makes their power unit free from service

The Sparks-Withington Company

radio receivers who seeks the ulti-
mate in performance will insist on Thordarson
Radio Transformers,

THORDARSON ELECTRIC MFG. CO,
Transformer Specialists Since 1895
Huron,Kingsbury and Larrabee Streets, Chicago, Illinois

THORDARSON

SUPREME IN MUSICAL PERFORMANCE

=

Please savy you saw

it in RADIO NEWS
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BENJAMIN

Cle-Ra-Tone
Radio

Specially Designed
for
A. C. Detector Tubes

Spring supported, shock absorb-
ing. The tube-holding element
“foats” on perfectly balanced
springs. Reduces microphonic
disturbances, tends to lengthen
life of tube, and lessens the possi-
bility of short-circuiting closely-
spaced tube elements.

Y-Type, Green Top, for 5 Prong
A. C; Tubes: for mounting on
top of panel, $1.00; for direct
attachment to panel, 75c.

Red Top, for Standard UX
Type Tubes: For mounting on
top of panel, 75¢.; for direct
attachment to panel, 50c.

At all Radio and Electrical
Dealers and Jobbers

Benjamin Electric Mfg. Co.
120-128 S. Sangamon Street
Chicago

New York
247 W. 17th St.

San Francisco
448 Bryant St.

AUDIO TRANSFORMERS 91
Think of t! A $4.00 audio transformer— 94 €
a genuine Tlipois ' all frequency”’ unit of the fin-
est musical capabllity, offered direct [rom the
factory for only 97¢ each. A real bargain oppor-
tunity. Thousands have bought them. Sold with
gosltlve guarantee of satistaction or money back.

upplied In ratiosof 14 to 1, 3tot, and 5to 1.
Order now. {LLINO[S TRANSFORMER CO.
Dept. 113 223 W. EIm St. Chlcage, I,

One good radio idea may be worth =~ {¢
milgogs. Barawik bas thousands of idess §
for radio set builders to make more money .
Barawii's Big Radlo Book will help you
while elections sre on and big national
events stir the world.

Send for your copy teday — NOW.

23F BN ﬂ.
BARAWIK CO. &rcies s a |
Mail This Coupon Now! For Free Copy

Name| me. merremeepasym e Wp— .

Address cieeiiinoen o -

Please say you

|

Real ¢“Radio Mysteries”
(Continued from page 811)

at once clipped and mailed the item to this
office. It relates that a Santa Barbara
(Calif.) housewife heard the voice of a radio
announcer and the strains of music coming
from a pot of vegetables cooking on an elec-
tric range. Whether or not the sound em-
anated from the range, the metal of the
pan, or the boiling water, we cannot be posi-
tive; although one of our readers con-

[wusicsurst Forte |
FROM ELECTRIC RANGE

Santa Barbara Woman, Stirring
Béans, Is Astonished by Melody
—Experts Puzzled.

SANTA BAREARA, Cal., Dec. 16
(#).—There may be sermons ln stones
and books In the running brooks, but
it was left for a Santa Barbava wo-
men to reveal today that therdé is a
Schubert nelody in a pan of boiling
vegetables.

As the hoarse velce of a radic an-
nouncer burst through the kitchen
steam of a.quiet home here and the
strains of “'Ave Maria' filtered from
a pan of beans simmering on the
electrle range, the housewlife might
_have been excused had she exhibited
a touch of nervousness, becduse
there was not a radio set anywhpre |
in the house. But she did.

She approached the range and
stirred the beans vigorously. In an-
swer a whole chorus burst hnto =
hunting song, followed by a crooning
plantation melody.

Radlo experts admitted they were
baffled by the phenomenon, bu}
pointcd out that radio music had
baen hghrd in hot air shafts con-
necled wilh electrle furnaces. The

bottom of the pan might have acted
as a diaphragm and reproduced a
radlo program, picked up Inductively
by the electric power
added.

line, they

A news dispatch which thousands of our
readers have alréady seen.

tributed a discussion of the possible action
of the salts to produce an electrolytic recti-
fier in a suitable magnetic field.

IN CITIES OF STEEL

However, this fact has been ascertained—
that an imperfect metallic contact of high
resistance may have “wnilateral conductive
properties,” and consequently act as a de-
tector. (This was explained in Rapio News
for September, 1927, in an article by Pro-
fessor H. Pelabon, of Lille, France, who
showed that the effect is obtained with steel
more readily than with metals of better con-
ductivity.) In addition to this, in steel
building construction a multiplicity of res-
onant circuits must occur, as wecll as in pipe
systems, wiring systems, etc. The flow of
a slight, perhaps not measurable R.F. cur-
rent in any of these circuits would escape
observation under ordinary conditions; but
it is sufficient to prevent the use of certain
costly antcnna systems in large cities for
broadcast transmitters of certain wave-
lengths. Not only that, but when a group
of buildings absorbs, partially or entirely,
the signals broadcast in their direction from
a nearby powerful transmitter, it is evident
that in their metal parts there must be cer-
tain minute “eddy currents” capable of be-
ing detected. A systematic survey of a
modern steel building with a delicate wave-

saw i in
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Get distance—escape static
on the long wave broadcast
band. See Call Book for
short wave stations. SUB-
MARINER wave band in-
cludes all powerful stations
that brozdeast programs on
short waves—thousands of
SUBMARINERS now in
use—short wavet are the |
new adventure — 2 new g
thrill awaits You,

Short Waves Popular
The SUBMARINER has
taken the country °
storm. Nothing made like
it. Many users have been
getting London, England;
many get Holland, even
in sumweér. Short waves
are greal distance carrlers, with less statie.

Best of All -

Your present radio receiver, whether battery ogurated or all
electric, will bring in short waveé broadeastlng swhen used with
HE SUBMARINER
It s easy to connect 3 SUBMARINER. Simply remove &
tube from recelving set and place In SUBMARINER
socket; then Insert SUBMARINER plug In place of tube.
Attach regular aerial and _ground to clips on SUB-
MARINER. _That's all. No changes in swiring of set
necessary. No additional tubes or batteries required. If
set operates a loud speaker, It will do so with SUB-
MARINER. We guaranteo that the SUBMARINER will
operate within the wave band covered equal to any short
wave receiving system known when attached to your re-
celver.  Conipletely shielded metal cabinet. Fine tuning
dial. ratio 32 to 1. Get the short wave musical programs
and other activities, including televislon slgnals. Never
beforo has so much in radio heen offered for so little

money! Order & SUBMARINER now!

FOUR MODELS
20 to 65 meter range—for battery operated radlos, $15.00.
Tor all electrle radles, $17.50. 10 to 160 meter range—
for battery operated radios, $22.50. Tor all elcctric radios,
$22.50. 10 to 160 meter range models have three inter-
changeable coils. A fourth ceil: 160 to 340 meter range
will be supplled when specified as eXira ecauipmeni—
price $2.00.
It sour dealer does not carry, order dlrect from factory.
Sent anyivhere in the U. 8. postpald ubon receibt of price,
Canada and Toreignh. 60c additional. poney order only.
Alsp sent C.0.D. pius postage in U. 8. if $1.00 accom-
panies order to Insure ¢arrying charges. In ordering Le
sure to name set and tubes used, such ag UVI199, UX199,
201A, UX226, or UY227. Ree dealer or order direct today.

'.M-P MANUFACTURING CO., Inc.

3409 Fond du Lac Ave. Milwaukee, Wis., U, S. A.

TUNE IN ON THE SHORT WAVES

Dealers-—
Set Builders
— Make BIC
PROFITS with
Benson-A llen
Radlo and Tele-
vision. Nationally
advertised tines,
Many “‘special buys,**
2,000 ITEMS
Big Bargain Book is
crammed with over 2,000
noney-saving radio values.
Shows complete lines of Radio
Sets, Chasgises (both A, €. snd
Battery), Cabinets, Dynamic and
Magnetic Spaakers, Tubes, A and
B Eliminators.
TELEVISION SECTION
includes television receivers,
outfits, tubes, and parts.
in on &round floor of this
gigantic new industry.
WRITE TODAY
for this big FREE
Radio Catalog

BENSON-ALLEN, Inc. ﬁ“,:\;'@
456 S, State St, PN
Dept. 33, Chicago, Ill.

FREE TO SET BUILDERS
AND DEALERS
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,
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HIS new Elkon all - dry metallic rectifier

Type U-P-8 is so designed that it replaces
the wet jar rectifiers designated as Philea-

tron A and Philcatron AA used in Philco
Trickle Chargers, Philco “A” Powers and

Philco A and B combinations.

Very simple to attach, two wires to con-

nect. May be done in a minute by any-

one. No liquids to bhother with—no
attention—just satisfaction,

ing the Do not be surprised at its small size

—for in its sturdy couples are packed

ci
shlie Type
thousands of hours of perfect service.

9"
Its compactness is one of the reasons

TY.‘,QS‘:J‘-:\n
for its efficiency.

The U-P-8 is a fitting member of
the Elkon family of dry-metallic
rectifiers.

Visit your dealer today.

ELKON, Inc.
Division of . R. Mallory & Ce. C

350 Madison Ave., N. Y.

ingthe
V-4 forrel’“::;keﬂ of Not a music lesson but one of the
Lifiers i 6 ‘ many accurate processcs of testing

hargers: ! Elkonrectifiers.

fl-e:ick]ee !
RADIOC NEWS
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Adapt your Set ,

for the Short-W aves

The National Thrill Box

More and more satisfied radio owners
are pulling in stations half way ’round
the world with the NATIONAL
THRILL BOX short-wave receiver—
listening to broadcasts,—yes—music and
speech,—from Australia, Java, Europe,—
England.

They are using the NATIONAL
THRILL BOX to adapt their present
set to the short-waves—it's easily

arranged.

They are using the THRILL BOX for

Television and code reception,

Made in two types—without audio,
(2 tubes), and with one stage of audio,
(3 tubes).

Write us for particulars and prices

NATIONAIL
THRILL BOX.

The Short- § 3

Write for
’Wave == Short-Wave
that brings
in stations Bulletin
nhs laf v:: No. RN-132.
-'to:nd ch Write for
world. it today.

NATIONAL CO. INC.
MALDEN, Mass.

. 00

Barawik, the first and oldest radio
specialty house, offers you unusual
service this year. Bigger stocks,
icker shipments, lower prices.
al with an old established, reliable
house. Get honest goods, honest service,
honest prices. Barawik service makes you
more money. Send now for big new Cata:l;og show-
ing lowest wholesale prices.

BARAWIK CO. Giesam st

— it This Caupon Now for Free Rauio Guide

Address

|

meter might produce some interesting re-
sults. 8o, also, when we find that power
lines, steel rails, etc., are absorbing a large
part of a station’s power in one direction
(see Rapto News for July, 1927, page 12)
we know they are carrying the signals,

We find, also, that metallic objects not in-
tended for the purpose may serve as audio-
frequency reproducers. One of our corre-
spondents heard sounds from his tening
condenser when at resonance with a high-
power station a few hundred feet away—in-
dicating the effect utilized in the electro-
static spcakers which we described last
month.

In addition to the above news dispatch,
sent to us from so many sources, we publish
the letters describing “mysteries”® which have
reached us immediately after publication of
the January editorial above mentioned; and
will give our readers others as they are re-
ceived. (This magazinc is made up some
four to six weeks in advance of publica-
tion, to allow time for printing and distribu-
tion, and therefore correspondents can never
see a letter in “the next” issue.)

A CHIMNEY TALKS

Editor, Rap1o NEws:

I was employed for several years in the
Cottage Bakery at Springfield, Ohio, anil
looked after a boiler. One morning in the
year 1922 or 1923 (I cannot be exact as fo
the date) as I was cleaning the flues, I
heard a band playing. I thought at first it

A beoller that mot only turns dtself into a horn
speaker, but picks up more than local distance is
a good “mystery,” we must agree with Mr. Woolfe.

was outside, but almost instantly, to my
amazement, I heard a voice say, “This is
KDKA, Pittsburgh, Pennsylvania” very
plain and clear. This continued for fifteen
minutes or more; the music, though low, was
as clear as a bell, not muflled or periodic.
There were a few times when it would cease,
but when it did so, it did not fade away.
It would stop all at once, then come on and
remain with full volume for five minutes or
more. It appeared to come out of the boiler
stack.

The boiler was so constructed that the
fire went back under the shell and returned

Radio News for March, 1929
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HUM ADJUSTER

Over a million built in 1928
by CARTER

(Aéol:f)-l;’;%e &E%?)CSOC [
Small in size. Diameter 1%"’;
mounting depth %4”". Sturdy
construction. Rheostat and
Potentiometer Types, with or
withour slotted shaft. Mounts
on sub panel. In stock in 6—
10 — 15 — 20 and 40 ohms.
Special resistances for set
manufacturers.

Ask your dealer. If he cannot
supply, write

Carter Radio Co., Chicago

Carter Radio Co., Ltd., Toroato

E iy h 4
THE NAME GUARANTEES THE PRODUCT ’
e g™

A‘BATTERY
ELIMINATOR

MONEY BACK
GUARANTEE

batteries or trickle chargers,
B. DRY ““A” Eliminator and forget '‘A*

Ne

mere worry with *"A*’
Hook up an R
Battery troubles forever.
beiter reception and more real pleasute from your sget,

This marvelous invention mesns

Completely Equipped—No Extras to Buy
Operates perfectly on any alternating current house wirlng.
Gives constant voltage and steady power to any set up to
six tubes. ~Completély assembled. Only two connections;
plug into light socket and connect to set. Costs no more
than a good storage battery—Ilasts forever. No uDkeep cost.

Absolutely Dry—No Tubes—No Acids
Full wave. DRY rectifier eliminales costly rectifsing
tubes.  Beaotifully finlshed metal case,

Send No Money—Mail Name and Address

Rush name and address today for details of
speclat barpain offer to readers of this maga.
zIno. No obligation.

©

R. B. SPECIALTY CO.
Dept. J-313 Cincinnatd, Ohio

This Wholesale
Catalog
Will Save You Money

Write today for our large illus-
trated new Catalog “B-5," show-

ing how this organization of men
with years of experience in Radio
can give you personal service.

Allied/Radio
CORPORATION
Tli W.LAKE STREEY, CHICAGO

Insuyre your copy reaching you each month. Sub-
scribe to RADIO NEWS—$250 a year. Experl-
menter Publishing Cp., 230 Fifth Ave., N, ¥, C.

Please say you saw it in RADIO NEWS
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I Make Sure That My Entire Family

=

BODY’’---There’s a Reason

“INVARIABLY, every time I bring home
the new issue of YOUR BODY, my
daughter makes a rush to capture it. I don’t
stand a chance of getting it back until she
has digested its entire contents. Of course
I have to be reasonable. I realize that, much
as I want to read it, the contents of YOUR
BODY is of great value in teaching her the
real truths of life. I know that each issue
is practically an endless source of informa-
tion on sex, prevention and care of diseases,
the senses and the normal functions of na-
ture as related to our bodies. All of this
worth-while knowledge is of great impor-
tance in forming a basicly firm character in
adolescent children. That is the reason I
willingly share my newspaper with my wife
and wait patiently until Madeline, having
read every page, grudgingly hands it back.
However, in the future, I have a little
scheme that will make it possible for both
of us to read YOUR BODY at the same
time.
I won’t have to wait.”

* * * i

This is the story that just one of our readers
tells. We know that there are many more homes
throughout the country where the same condi-
tion prevails. Our readers have found a world
of valuable knowledge in each page of YOUR

Please say you

I am going to buy two copies; then,

BODY. They know that it is a medium devoted
to the welfare of the human body and that it is
to their advantage to read carefully every page.
Sex, psychology, treatment of all maladies, the
senses, our instincts, all are fully explained in the
plainest of wuntechnical language. In YOUR
BODY there is a section for every member of the
family, mother, father, brother and sister. Go to
the newsstand today and get your copy of this
valuable magazine. Over 112 pages—fully illus-
trated—Ilarge magazine size.

&

CONTENTS
WINTER ISSUE

Sex Customs of Primitive Races

Is Medical Cure of Tuberculosis In Sight?
Reproduction in Men and Animals
Control of Diabetes

Frigidity and Impotence

‘How and Why We Get Hungry
Sex Education

Psychoanalysis

Before the Baby Comes

How the Catarrh Originates

The Truth About Rejuvenation

50c. per copy
AT ALL NEWSSTANDS OR WRITE DIRECT

www.americanradiohistorv.com

Reads “YOUR

EXPERIMENTER PUBLISHING COMPANY, INC. .- 230 FIFTH AVENUE, NEW YORK, N. Y.
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NEW!90Volt|em

Unit{

ke

Positively Eliminates /
Hums, Line Noises, etc. $ 1 2. 7 5
Greater Volume and

Clarity Guaranteed

Won-acid and noiseless. All detector and Intermediate
voltages plainly marked. Simpier to hook up than dry
cells, Operates 1 to 12 tubes. If not thoroughly satis-
fNed return nfter using 30 days for complete refund.
Guaranteed further 2 years. For 110-120 volts A.C. 25
to 60 cvcle current, 90 volts, $12.75. 11214, $15.25;
135, $17.50; 157 14, $19.50; 180, $24.00; 202 L, $26.00.
Also built for D.C. current 110 and 32 volts at only
£3.00 additional, any size above. Ample stocks—same
day shipments. Simply say—ship C.O.D. or write for
my interesting literature, testimonlals, ete.

B. HAWLEY SMITH

334 Washington Ave., Danbury, Conn., U.S.A.

=
SR

£

DRESNER Shiclded
SHORT WAVE

lenath Range
15 to 550 Meters

First time offeredl New 1929 model—completely gs-
sembled; can be used on any set; bullt n beauntiful
mahogany finished metal cabinet. Highest efficiency
at amazingly low price. Gets programs broadcast on
short waves by many powerful statlons througnous
America and Europe.

It your dealer cannot supply you, send money or-
der direct and we will ship at ones. = Guarapteed.
(When ordering unit, be sure to specify whether
it s to be used on AC or DC set.)

DRESNER RADIO MANUFACTURING CORP.
640 Southern Blyd., Dept. R.3, New York, N. Y.

Don’t Miss
AMAZING STORIES

“The magasine of scientific adventure,
excitement and vosance”

At All Newsstands

SET BUILDERS
| Gel s Bﬂﬂ/{ il

64
Barawik, the first and oldest radio U’DE
specialty house, offers you unusual -
service this year, Bigger stocks, {
uicker shipments, lower prices.

al with an old established, reliable
house. Get honest goods, honest service,
honest prices. Barawik service makes you
more money. Send now for big new Ca o show~

ing lowest wholesale prices. 5h B ‘
BARAWIK CO. cuciit'v'Sa,

Mail
-
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to the stack through the tubes. So, when 1
opened the door to clean the flues, the open-
ing to the stack was in front and above my
head. The stack was probably thirty feet
high and when I opened the doors there was
more or less upward draft.

I mustered up courage enough to tell some
of the boys what I had heard; I knew they
would “kid” me, because I was a radio fan.
On this particular morning, there was no
one I could call to hear it. But, in a few
days the same thing toolk place; I then
called some of the boys and they, too, heard
it, but thought it nothing unusual, as they
had often heard “cross-talk” on a telephone.
I tried to explain that this could not be the
case here, but that in some unaccountable
way something was converting R.F. into
audio waves.

This happened twice more, not on succes-
sive mornings, but during probably two
weeks. There was no radio in the bakery,
nor a private residence near it where a
radio could have been playing so that it
could be heard. Soon after, the boiler was
repaired and the stack replaced, so that I
never heard it after that.

Cant R. Woorre,
Oregonia, Ohio.

A STEAM PIANISTE
Editar, Rap1o Npws:

I had the pleasure of visiting New York
City the week before Christmas and, know-
ing that I would have some time to spare,
purchased the January Rapro News at a
stand on the evening of December 20. My
companion and I were occupying room 521
in the Hotel York, on Seventh Avenue at
Thirty-Sixth Street. I sat down in this
room, by the steam radiator, and started to
read your article on the “‘Mysteries’ of
Radio”; the time was 5:50 p. m. I had just
about finished the article and was musing cn
the wonders of radio, when my dreams were
arrested by the music of a piano.

Ordinarily, I would have paid no atten-
tion to it; but, thinking that possibly it was
something unusual, I listened more closely
for the music—which seemed to come from
the radiator. My peculiar action arrested
the attention of my companion, for he in-
quired the reason. I asked him if he heard
any music, and he replied that he heard a
piano. 1 got up and opened the window,
only to hear the noise that comes from Sev-
enth Avenue at the rush hour; listened at
the door communicating with the next room;
went into the hall, finding nothing. I re-
tiirned to the room and listened again to the
strains evidently coming from the radiator.

I asked the clerk at the desk in the office
if there were a piano in the hotel, or a
radio; he replied in the negative and did
not take my account seriously. I returned
to the room, but the music had ceased. We
heard it no more that evening and retired
about 10:30, tired from a strenuous day. 1
fell aslecp immediately; my companion at
11 o’clock woke me to say that the radio
was going again. It continued for about
five minutes.

At 6:00 o’clock next morning (the 2Ist)
nothing could be heard. Our train left at
8:35 and at 7:30 we had called a taxi ard
put on our coats, ready to leave, when our
piano again started and again lasted for
about five minutes. We will give a sworn
statement as to these facts, and would be
pleased to hear if you find out any more
about this,

C. E, Svmmy, D.D.S,
Primghar, Iowa.
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VIATION

AY

-in all ils phases!

Complete instruction course in three
volumes. Every point of aviation effic-
iently and thoroughly treated. Subjects
covered in these volumes—

MODERN
AIR CRAFT

700 Pages
500 INlustrations

Contents ¢f each chapter—
I Aijrcraft Types. II,
FLighter - than - Air Craft.
1II. Early Airplane De-
sigps. eneral_ Design
Considerations. IV. De-
sign and Construction of
o . Acrofoils. V. Arrange-
ment, Fabrication and Bracin g of Airplane Wings, VI
Airplane Fuselage and Landing Gear Construction,
VII, Airplane Power Plant 'ypes and Installation.
VIIL. Aviation Lngine Design and_Construction.
Air-Cooled ILingines. IX. Aviation Engine Design

and Construction. Water-Cooled Engines. X. Avia-

tion Engine Auxiliaries. XI. Aireraft Propelier
Construction and Action, XII. Airplane Equilib-
rium and Control Principles. XIII. Uncrating, Set-
ting Up and Aligning Airplane. XIV. Inspection snd
Maintenance of Airplanes and Engines. XV. De-
tails of Modern Airships and Airplanes. XVI. Sea-
planes, Tlying DBoats, Amplibians snd Other Air-
craft.  XVII. Some Aspects of Commereial Aviation.
XVIIL. Aircraft Instruments and Aerial Navigation.
XIX. Standard Nomenclature for Aeronautics
Report No. 240, Part I.

This book is written in simple, understandable
language.
PRICE $5.00

AVIATION
ENGINES

This treatise, written by a
recognized authority or all
of the practical aspects of
internal combustion engine
construction,  maintenance,

fills the nee
a8 no other book does.
The matter I8 loglcally
arranged; all descriptive mat-
ter is simply expressed and
coplously illustrated. so that
anyone can understand air-
plane engine oberatlon and
repalr even if without pre-
vious mechanical trai -
This work IS invaluahble for
anyone desiring to become

an avlator of aviator mechan-
iclar,
274 PAGES (PRICE $1.25
A, B.C. OF
AVIATION

‘This book describes the basic
principles of aviation, tells
ow & bailoon, or dirigible ia

made, and why it floats in the

air. Describes how an airplane
files. It shows in detall the
different parts of an airplape.
what they are, and what they
do. Describes all types of air-
planes and how they differ in
construction, as well as de-

the advantages and
disadvantages of different
types of aireraft. Itincludesa
complete dictlonary of avia-
tion terms and clear drawings
of leading airplanes,

PRICE $1.25

Remit by cash, stamps, cbeck, or money order
No C.0.D.'s

We Pay Postage On All Books

CONSRAD COMPANY, Inc.
302 FIFTH AVENUE NEW YORK
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WHOLESALE PRICES

“forDealers,(ommunity Set Builders, General Repairmen =
ey and Agents/

Our new, HUGE 260 PAGE WHOLESALR
CATALOG No. 19 enjoys the enviable dis-
tinction of being universally accepted by the
RADIO TRADE in the same manner that
a school treasures the Dictionary and Ene
cyclopedia Brittannica—or the home the
Bible and Almanac!!

NEW ISSUE!
JUST OFF THE PRESS!

The preparation and distribution of this
MAMMOTH Catalog COSTS A TRE-
MENDOUS SUM—the huge volume of
business derived from it warrants this cost

to know that those “in the know” regard our
catalog AS THE OFFICIAL ORGAN OF
THE 1929 RADIO SEASON!!!

LY

This FREE CATALOQG is literally a most
valuable ENCYCLOPEDIA—YOU cannot
well afford to be without one—and, vou do
not have to. Your request for one is all
that is needed! A day or two later, it is
in your possession. Surely, a TEST OF
OUR PROMPTNESS PLEDGE!

And we are right on the job, ready
to supply television apparatus, tool

We Jist more such parts than
appear in any other Radio Catalog.

as well as the genuine pleasure it gives us

Those having No.
18 Catalog should
immediately send
for No. 19. ALL
PRICES HAVE
BEEN REDUCED
TREMEN -
DOUSLY!

OG0 BOQ=RN Qe

%7 v Y et G B /o0 PAGE

HOOKUPS \i ) = - 1T RADIO
1500 ¥ & 5 \ CATALOGUE [T

ILLUSTRATIONS ‘ = _ FR EF Sbi tfhv,*
ﬂlu] from Radio’s Oldest Mail Order House!

1 1 i i i r Business, we h learned from EXPERIENCE how such an organization must be efficiently run in order

A e S g
—QFFER 1 [ 4

J{-fgg%ﬁoﬁ%%ggf)E’RgA%S?’?gg—sAﬂ% zalf{ToE%ISeSYOU ALL MERCHANDISE AT ABSOLUTE ROCK BOTTOM NET PRICES! Our employees—our'

; o ATl intelli aner. Our 24-HOUR SHIPMENT SCHEDULE MUST BE UNRE-
executives, are all pledged to handle your ev e‘yslfz’fzdve'rlaﬁ?:’sa'"ﬁ%?&'f?\fﬂ‘rﬁ’gf]lliﬁ t’gat?l?serplcdg‘é, 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!

L/ 4
. o ¥ SE IN THE COUNTRY. Only th
‘ - E CONTAINS THE LARGEST ASSORTMENT OF RADIO MERCHANDI ] RY. Iy the
o o has g.(l;{;lt1 sﬁ%ﬁczé%u?cignnuﬁlclurers‘ roducts are listed—such lines as PILOT_—SILVER-MARSHALL—CARTER—AERO—YAXLEY—
‘ TOBE—HA\IMABLUND—A.\IERTRAN-—CUNNINGHAM—DONGAI\—THORD ARSON—MUTER. ee.. ete. THE LATEST IM-
e . PROVEMENTS IN IADIO ARE LISTED AND THOROUGHLY DESCRIBED IN THIS GREAT
Wi CATALOG: A.C. ALL ELECTRIC Sets with self-contained ABC power supply—Public Address Amnl-
fier systems—A.C. Sct  Converters—A and B eliminalors—D¥namic Speakers and Units—Magnetic
Speaker Chasses — 250 Tube Amplifiers — Airplane Cloth Sbeakers — Push-Pull
Power Amplifiers—Electrle  Phonograph  Turn-Tables—Combination Radie and
Electric Phonofraph Consoles—Speaker Tables—Short Wave Sets and Adapters—
Shield Grid ‘Tube IXits—Television Parts. LOGICALLY, HOW CAN YOU
AFFORD TO BE WITHOUT OUR CATALOG—SEND FOB ONE NOW!

And, if we do not list in our cafa- / \
log your Radio requirements, WE
WILL OBTAIN SUCH PARTS,
BILLING YOU AT THE USUAL
TRADE DISCOUNTS!

i
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Potter
Condensers

On
Watch
Day and
Night

: GUARDING the
¥ operation of thefinest
radio receivers to in-
sure perfect opera-
tion, making it a real musicalinstrument.

Potter T-2900 Condenser Block
for the single 250 type tube ampli-
fier—$20.00.

Potter T-2950 Condenser Block
for the push-pull 250 type tube
amplifier—3$22.50.

Potter T-2098 Condenser Block

for the single 210 type tube ampli-
fier—$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 SM-673 Condenser Block i
for Silver-Marshall Power Amplifier
and Power Supply Units—$20.00.

Potter Interference
Eliminator

Your radio broadcast
programs need no longer
bespoiled by interference
from oil burners, ice ma-
chine motors, vacuum
cleaners, violet rays, ete.

The remedy is to con-
necta Potter Interference
5 Eliminator to the inter-
fering device,

o
et

I A.C, Supply
Code Size Live Volts Price
103-03 1° x2° x4%* 110 $2.25
104-04 136 %214 "xd 35 " 110 3.00
loros imegdogs M9 375
303-03 17 v"’" x4%¢ " 220 3.00
304-04 136 x214 "x435 " 220 3.50
305-05 2¢ x21f "x434” 220 6.30

SAVES YOUR SPEAKER

We guarantee our Dollar Spesker Filter to re-

The Potter Co.
North Chicago, Illinois [
d National QOrganization af Your Sercics
I lievo speaker of plate D.C., 180-250 volts, Give
yours a chance. S$1.00 Dostpaid.
Craftsman Radie Products, 351 Halsey St., Newark, N, J.

MoreProfils ToSetBuilders

One good radio idea may be worth
millions, Barawik has thousands of idess
for radio set builders to make more money.
Barawik's Big Radio Book will help you
while elections are on and big national
events stir tho world.

Send for your copy today — NOW.

i
23FF
[BARAWIK CO. cuicitd. '3 a.

Mail This Coupon Now! For Free Copy
D 2 T st Sy S———

Address

Sspataureaaaaaa

Plecase say you

(The sounds heard by Dr. Summy seem fo
bear some rvelation, in the manner of their
conduction, to others which have been heard
in odd places. In this case, however, there
is nothing to indicate from what broadeast
station, if any, they came. There are, how-
ever, several iransmitters comparatively
close to the location indicaled.)

THE LAMP LISTENS IN
Editor, Ranio NEws:

The effect described here is one not men-
tioned in the article on “ ‘Mysteries’ of Ra-
dio,” and perhaps not described before. One
night this winter I was in the attic, using
a three-tube regenevative set, and speaker.
A lerosene lamp furnishing light was sitting
on the same table about a foot from my
audio end. I placed a fixed condenser across
the “P” and “F—" terminals on my first
audio transformer. To my surprise, the
lamp burned brighter; the flame rose about
a quarter of an inch. I tried it several
times with the same result, and my com-
panion, Idarold Vanzant, and I laughed
about it. The set had to be oscillating. 1
tuned in & number of stations, and then
picked up the condenser again and placed it
across the same terminals, Do you think
that light would do it again? And all that
had been moved was the dials. I was using
a 6:1 Erla and a 3:1 Thordarson. Music
creeps out of my transformer without a
speaker.

G. D. Berrerox,
R. F. D. 1, Dayton, Qhio.

(It is difficult to tell here whether an
R.F. or an A.F. vibralion was praducing
the effect upon the lamp, from the descrip-
tion. An oscillating tube might generate
R.F. current which would find some reso-
nant circutt in the parts of the lamp; though
it is difficult to see how.)

NOT 50 MYSTERIOUS
Editor, Ranio News:

The circuit to which I am introducing you
is startling, amazing and mystifying; it
needs nothing but a set of headphones, al-
though I assure vou that an aerial and
ground will decidedly increase the volume,
Whenever T want to receive the same station
that my neighbor is receiving, I have bt to
stick one phone tip in my mouth and hold
the other tip in my hand; and I get 'em
quite a few miles distant, too. But the vol-
ume is increased to a marked degree when
the phone tips are connected to the aervial
and ground. I would be glad to hear fromn
a fellow fan who has tried the *“Parasitic
Pauper,” more properly termed “Saddler’s
Super Simpledyne.”

Owex L. Saopier,
548 Taylor Street, Wilmington, Del.

(Unfortunately, we fear Mv. Saddler can-
not raise much gooseflesh with this radio
ghost, or patent his new circuit. As Chris-
topher Columbus remarked, apropos of the
egg he had just stood on end, “It’s no mys-
tery when gyou know how t’s done” The
same effect was described in an article,
“Wireless Radio Dancing,” in Ravio News
for February, 1926 (page 1120), in which
the editor of this magazine suggested a
means for employing it as parlor enteértain-
ment, To call it “parasitic,” as
does, is quite correct. The phones pick up
the audio field of the neighboring set. This
effect, however, cannot be detected at any
great distance, owing to the low frequency,
as.explained on page 640 of Ranio NEws for
January, 1929. Nor can the phones detect
radio waves, from either a transwmilter or a
rerodiating set.—JipIToR.)
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Mr. Saddler
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March,

of radio.

SAVE YOUR MONEY!
BE YOUR OWN SERVICE MAN

THE RADIO
TROUBLE
FINDER

Even the highest-
priced radio set
occasionally de-
velops a fault and
that at a tHme
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

Dor’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.
be your own service man.

The Egg Cor

You can

HOOK-UPS

This is the latest
issue of this re-
markable book.
Absolutely new
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.

results you get.

radio “fans.”

i
]
{

DIO
(check whéch or both).

TR sGow AOVE GBI

BUILD YOUR OWN
RADIO SET

Write today—pick the
you want to build and make it. Then
‘you are sure to be satisfied with the

set

150 Radio Hook-Ups was prepared by
the staff of Radio News.
guide to better set construction for the

5 @ Copy

MAIL THIS COUPON NOW

An accurate

CONSRAD CO., INC.

230 FIFTH AVENUE NEW YORK, N. Y,

CONSRAD COMPANY, INC.
230 Tifth Avenue, New York, N. Y.

Kindly send me 4 eopy of 150 RADIQ HOOK—
UPS... THE RA TROUBLE FINDER.

Enclosed find. ......... cents in full payment,

NEWS

1929
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What These

“Since | have been studying with your school I have

been appointed chemist for the Scranton Coal Co.,

testing all the coal end ash by proximate analysis.”
—Morlais Couzens.

861

Have Done

OU CANDO!

F you are dissatisfied with your present

work, if you wish to earn more money, if

" you want to get into a profession where the

demand for trained men is increasing as the

Chemist plays a more and more important role

in the industrial life of this country, let us
teach you Chemistry.

You, Too, Can Learn
CHEMISTRY
AT HOME

To qualify for this remarkable calling requires elaborate
specialized training. Formerly it was necessary to attend a
university for several years to acquire that training, but
thanks to our highly perfected and thorough system of in-
struction, you can now stay at home, keep your position,
and let us educate you in Chemistry during your spare time,
Even with only common schooling you can take our course
and equip yourself for immediate practical work in a
chemical laboratory. Dr. Sloane gives every one of his
students the same careful, personal supervision that made
him celebrated throughout his long career as a college
professor. Your instruction from the very beginning is
made interesting and practical, and we supply you with
apparatus and chemicals for performing the fascinating

“I also have some news for you. I have been maf’{c'
assistant chemist for the concern [ am working for.
—A. G. Delwarte.

“I am now cleaner and dyer for the above named
company. My salary is almost double what it

was when I started the course.”
—E. H. Lasater.

** Your training has opened things lo me that other-
wise | would probably be years in acquiring. f
now cajoy comforts that before [ had to do without.
11 enabled me to have a wonderful litile home. a
fine laboralory of my own, and gave me a respecied
posilion in one of the foremost textile concerns in

th iry.”
e —]. ] Kelly.

“If it weren't jor your course | wouldn'l have the
iob Ive got now.”

—Ceorge Daynes.

“Since beginning your course of study I have
received an fncreae in my pay cteck. and as |
progress my work becomes lighter through a

beller underslanding.” —M. G. Cole.

“I am mi-hly glad 1 took this coursc. My salary
has been increased several limes, and different in-
dustrial plants are coming lo me for a litlle adm‘c'c.
on different things. nelling me a fair side income.

—M. E. Van Sickle.

5=

analyses and experimental work that play such a large part

W

J

FORTUNES HAVE BEEN MADE
THROUGH CHEMISTRY

Alfred Nobel, the Swedish chemist who invenied dyna-
mite, made so many millions that the income alone from
his bequests provides five $40,000 prizes cvery year for
the advancement of science and peace. C. M. Hall, the
chemist who discovered how to manufacture aluminum,
made millions through this discovery. F. G. Cottrell,
who devised a valuable process for recovering the waste
from ftue gases; James Gayley, who showed how to save
enormous losses in steel manufacture; L. H. Baekeland,
who invented Bakelite—these are only a few of the men
to whom fortunes have come through their chemical
achievements.

NOW 1S THE TIME TO STUDY
CHEMISTRY

Never before has the world seen such splendid oppor-
tunitics for chemists as exist today. In factories, mills,
laboratories, electrical shops, industrial plants of all
kinds, chemistry plays a vital part in the continuation
and expansion of the business. In every branch of human
endeavor the need for chemists has arisen. Those who
have the foresight and ambition to learn chemistry now
will have the added advantages and greater opportunities
afforded while the chemical field is growing and expanding.

Don’t Wait—Mail the

EASY NIONTHLY
PAYMENTS

You do not have to have even the small
price of the course to start. You can pay
for it in small monthly amounts or earn it
as many others are doing. The cost is very
low, and includes even the Chemistry
outfit—there are no estras to buy with
our course. Write us and lel us explain
how wou can qualify for a trained tech-
nical position without even giving up
your present employment.

COMPLETE I.RBORATORY
EQUIPMENT

in our method of teaching,

Institute’s official diploma after you have satisfactorily
completed the course.

and you are awarded the

DIPLOMA AWARDED TO
EACH GRADUATE

Upon graduation each student is awarded
our Diploma in Chemistry, certifying that
he has successfully completed his studies.
Your name on this certificate will be a
source of pride to you all your Jife, as well
as an aid to obtaining a position in
Chemistry.

MAIL THE COUPON FOR
FREE BOOK

Clip the couvon helow and mail it at
once. Your name and address o the

CHEMICAL INSTITUTE of NEW YORK, Inc. ¢
16-18-R-EAST 30th ST, Home Extension Division 3 NEW YORK, N. Y. » ’c’mmpnms iMANDEL S e

coupen will bring you by return

We give to every student, without addi- i i ) ¢
tionat charge, his chemical equipment, Tgﬁgaﬁ%gﬁf%?ig‘;di?ok P
including fAlty-two pieces of laboratory CHEMISTS” and full ~ ‘@f
apparatus and supplies, and ff ty-two dii- particulars about the

ferent chemicals and reagents. The fitted L RN-3-29

course and what it

heavy wooden box serves not only as a will do for you. *

case for the outfit, bt also as a laboratory &

accessory for performing countless experi- &

ments. Full particulars about this special & 0"52" '0::; ;N:J"‘TUTE
feature of our course are contained in our # N y fnct

Home Extension Division 3
4> 16-18-R-East 30th St., New Yorlk,N. ¥+

#%  Pleasesend me, without any obligation on my
" part, your free hook “Opportunities for Chem-
1sts,”” and full particulars about the Experimental

’ Equipment given to every student. Also please tell me

about your plan of payment

free book, “Oppertunitics for Chemists.”

Coupon NOW !

Please savw
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Without a Doubt
The Most Complete Line of
Condensers & Resistors

No matter what your requirements may be
in the fixed condenser or resistor field, you
are sure to find an AEROVOX unit exactly
suited to your needs.

Filter Blocks Pyrohm Heavy Duty Units
Buffer Blocks Edison Base Pyrohms
Socket Power Tapped Pyrohm Resistors
High Voltage & Universal Tapped Resistor
Transmitting “Adjustable” Units
Condensers Wire Wound Units
Bypass Units Center Tapped A.C. Units
®A Power” Units Grid Suppressots
Bakelite Case Non-Inductive Lavites
Moulded Mica Grid Leaks & Resistors
Interference Resistoformer Kits

Filters Resistor Mountings

A COMPLETE CATALOG Yith illustra-

tions and de-
tailed descriptions may be obtained free of
charge on request.

] The Aerovox
Research
Worker is a
monthly pub-

~ i lication that
wdl keep you abreast of the latest radio de-
velopments. Your name will be put on the
mailing list free of charge on request.

#| TheBigGreenBookeives &
the very latostdetailson Aero =
Coilsand Kits, Short Wave Rad:o.
| newest broadcast radio receivers, short
waveconverters, telephone transmitters, coil kits,
adaptersand a host of new wrinkles for 1929.

24 Different New Kits
Shown for 1929

#| The kits everyone is talking about are fully
#| described in the new 1929 Aero Green Book—
8| Aero7-29, Aerodyneﬁ -29, Chronophase, Metro- |§
@ politan, Trio, Intcrnational, Standard, Radio- §
# phone—inShield Grid, A.C. and D.C. ‘models.
Be sure to send for your copy of this 25c Big |
Green Book—worth$25.00t0 anyone who wants
to keep up with thelzatest radio wrinkles.
Mail coupon for your copy today—NOW !

AERD PRODUCT

INCORPORATED

F 4611 E. Ravenswood Ave., Dept. 463
CHITAGO, ILL.
‘ S e wa MAIL THIS COUPON NOW s v v e 1
§| AERO PRODUCTS. INC. Deopt. §43 |
| 4611 E. Ravenswood Ave., Chicago, l.
Send me your Big Aero Green Book, 25¢, giving the |
latestmformat:onon What’s Newinradio, short wave.

| MASON, FENWICK & LAWRENCEJ
PATENT LAWYERS ,
600 F, ST. N. W., WASHINGTON, Db. C.

R E£STABLISHED OVER SIXTY YEARS—SEND SKETCHES

Electrical and Chemieal Inventions Carefully &
Ifandled. Practice before the U.
Courts and the Patent Office.

Eromm ot . Trade-Marks Registered§

Please say you

«It’s in the Location!”
(Continued from page 813)

I have heard rumors that large corpera-
tions holding patents will not permit the
more rapid development of long-range re-
ceivers; also that manufacturers are far too
busy on production of low-priced jobs to
bothier about the minority who are inter-
csted in DXL

Perhaps a word from you in your maga-
zine will bring forth suggestions that will
prove of very great interest. There must be
thousands of people who, like myself, are
anxious to get away from the general run
of receivers and try out something—even
though it may prove a little costly—that will
bridge the gap between the stations we have
been listening to for vears, and the stations
we have hoped to get with every new re-
ceiver built—R. B. TimeerLaxe, 1636 St.
Catherine Street West, Montreal, P. Q.
Canada.

THE CRITICAL POINT

It is true that commercial considerations
bring abont the production of more receiv-
ers designed especially for local reception,
than of those intended for great distance;
nevertheless there are available to the con-
structor who builds his own, as to the set
owner who is willing to commission a cus-
tom builder to construet a set to his liking,
receivers with power sufficient to bring up
to auditorium volume any signal that can
be received. And it is not necessary to put
up $1,800 for the purpose.

But note that a signal must be received
before it can be amplified. 'That is to say,
the impulse picked up by the antenna must
give a distinct radio-frequency voltage, sep-
arate from all the other million-and-one elec-
trical components which are chasing back
and forth in the antenna system, to modify
(through the grid-bias fluctuations) the
plate current flowing in the first radio-fre-
quency tube. There is a great deal said, in
every issue of every radio publication, about
the necessary sensitivity of the detector
tube. But no signal that does not impress
itself unmistakably on the first R.F. stage
will ever get to the detector, or issue from
the loud speaker.

Theoretically, we can calculate the field
strength of any broadcast station anywhere
in the world. And, theoretically, any of the
high-power stations could be heard any-
where in the world—with a set of high sen-
sitivity and amplification, of any of several
types available today—if its waves did not
encounter an atmosphere charged with elec-
tricity and an earth full of metals and min-
erals which absorb and reflect waves. The
conditions of the atmosphere are at present
unpredictable, except that we know unusual
electrical disturbances make reception un-
usually difficult. The radio reactances of
the earth will undoubtedly be some day
thoroughly surveyed, and much more
learned about its mineral resources, as the
demands on them increase.

We have seen, in last month’s Rapio News,
that surveying of mineral deposits is pos-
sible because each bed of conductive miner-
als sets up a counter-force when a radio
wave encounters it. This is measured at
short range; but when the waves of a pow-
erful broadcast station are passing through
a thousand or two thousand miles of miner-
alized earth—even if they penetrate com-
paratively but a few feet—they must be

saw 1t in
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CARE SHOULD BE
TAKEN
IN CHOOSING
LOUD SPEAKER

Acoustic Engineers Recommend
Use of Book by Well-known
Authority for Instruction

“The necessity for care in choosing a loud
speaker cannot be over-estimated,” say
acoustic engineers. A radio is but the vehicle
used to bring in broadcast entertainment, the
true reproduction of sound depends almost
entirely on the speaker. It follows, if the
loud speaker does not meet the requirements
of the receiver, reception will not be at
maximum. Consequently the entertainment
of the listener-in is often unwittingly spoiled
by failure to recognize the importance of a
good speaker in getting maximum results
from his set.

Education of the public in speaker con-
struction and design is necessary according to
these experts. They recommend “HOW TO
BUILD MODERN LOUD SPEAKERS,”
written by Clyde J. Fitch, as being the most
eflicient source from which this information
may be obtained. The book is written in a
style that is not only tremendously interesting
but also decided!y easy to read. “HOW TO
BUILD MODERN LOUD SPEAKERS” is
the most complete treatise of its kind avail-
able. It thoroughly explains every known
type of speaker and gives full instructions for
building. It is well to remember that if the
proper speaker is not used the enthusiast
leaves himself open to all manner of distorted
reception. Crackling noises, fryings, whistles
and squeals—these disturbances, often laid
to the set, can in reality usually be traced to
the speaker. Also the fact that a speaker
works well with one set and not with another
is no reason to lay faulty reception to the set.
“So,” the experts point out, ‘“‘you must under-
stand the speaker if you are to receive the
maximurn results from your receiver.”
“HOW TO BUILD MODERN LOUD
SPEAKERS,” by Clyde J. Fitch, is not only
the best source from which to obtain this
essential information, but also probably the
cheapest. Complete, dependable data on
every speaker known in radio—{full instruc-
tions for building. All this for only twenty-
five cents, the price per copy of “HOW TO
DBUILD MODERN LOUD SPEAKERS,”
by Clyde J. Fitch. Mail this coupon to
Consrad Company, Inc. 230 Fifth Avenue,
New York, N. Y.

CONSRAD COMPANY, INC.,
230 Fifth Avenue, New York, N. Y.

Gentlemen:

Enclosed find twenty-five cents, for which please Bend
me a copy of “How to Build Modern Loud Speakers,”
by Clyde J. Fitch.

Name....ov0v0nen D S P 0
Address.....oireenne eosssatersbestereann e ey
(CHR BT 0000 o050 000060 0000 State.....:-...
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subject to strange deflections, There are
places where the radio waves seem to con-
verge, and reception is good, from many di-
rections; there are others in the shadow, as
it were, of the earth’s radio shields, where
tew if any stations can be heard.

WHAT RADIO ENGINEERS DO

Some years ago, when WEAF’s 5,000-
watt transmitter was loeated in downtown
New York City, there were “dead spots”
in this city where that station could not be
picked up with a sensitive reeciver, Two or
three miles away the tall steel structures of
midtown New York and the rocks of Cen-
tral Park formed a barrier to waves that

«could be rveecived—at times—in Australia.
In every large city today we have freaks of
reeeption. ‘the disturbing element in this
case is comparatively obvious; we know its
nature, at least, if we cannot pick ont the
particular pile of steel that is causing
trouble in a single case, But the effect of
the subsurface minerals is still an open field
for investigation, and would well repay the
cstablishment of a radio survey.

It is rather notorious that an island in
the sea, for instance, is a better place for
reception, from stations on the other shores,
than is a valley in the mountains for re-
ccption, from the other sides of the peaks.
{Of course, there may be some “freak” lo-
cations that will turn this rule upside
down.) Reception across the ocean, other
things being equal, is more favorable than
reception overland; but a small lake is not
necessarily reason for good reception.

But to the point; if distant reception were
simply a question of recciver design, why
should the Radio Corporation and others en-
gaged in radio communication as a business
spend large sums on receiving stations?
They must be able to pick up distant sig-
nals regularly, regardless of weather, of
time of day; it is a matter of dollars and
cents. They spend thousands of dollars in
test work, sending engineers from point to
point along the scacoast, determining what
places are most favored for radio reception.
They acquire huge tracts of land and erect
aerial systems, costing many thousands of
dollars, for reception purposes. If it were
possible to receive as satistactorily by add-
ing te a receiver, say four sereen-grid
stages, at a cosl of less than a hundred dol-
lars, would it not be madness to go to the
expense which these companics incur to find
locations and put up suitable antennas?

ANTENNA PROBLEMS

Some of our readers are-of the opinion
that the anlenna makes little difference; “a
good outdoor aerial and a pgood water-pipe
ground,” and the rest is left to the eight-
or ten-tube receciver. Some can cven bring
in (with phones, it is true) all that any
DX listener ean possibly obtain, and on two,
three or four tubes! They have “good lo-
cation.”

The ten-tube set of modern design has an
enormous reserve of power; in a good loca-
tion it is impossible to use the whole of its
amplification on a signal. If the number
were doubled to twenty tubes, there would
be no added gain in reception. A signal
must be received at the aerial in sufficient
strength to be heard above its natural end
artificial interference. If it is not above the
“nois¢ level,” nothing can be done with it;
beciruse the noise amplifics with the signal.
There is, however, a possibility of obtaining
cleaver signals by limiting directional inter-
ference; as witlr the loop. The trouble is

Please say you saw ii in

Yours FREE

This fascinating 50-page
book about radio’s world
wide opportunities.
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THIS QUICK
to LEARN RADIO

Has the official approval of
the biggest Radio and Electrical
Industries in the World . . .

OUR chances for success

in Radio are ever so much
greater when you complete the
course of instruction given by
the Radio Institute of America.
I’s America’s oldest and fore-
most Radio School! It's the
only radio school that is spon-
sored by RCA, General Electric,
Westinghouse and National
Broadcasting Company.

Naturally, RIA graduates find it
easier to get good jobs. They have
been posted right up to the minute
in everything in Radio. Beingclose to
thesourceof Radio’sgreatestachieve-
ments, RIA students get first-hand
knowledge and get it complete!

No matter how little you may know
about Radio at the beginning, when
you finish the RIA course you may
consider yourself a full-fledged
Radio expert, You will have learned
all there is to know about servicing,
selling, repairing, set-building, ship

and shore operating, broadcasting,
photoradiograms and television. A
magnificent outlay of apparatus sup-
plied with the course gives not only
theoretical but also expert practical
training.

Your success in Radio depends up-
on the training you get. And the RIA
training is regarded by the entire
Radio industry as the finest, most
complete obtainable. That is why
bankers, lawyers, merchants, execu-
tives in Radio corporations are
among the students of the RIA.

Send for the big RIAbook about Ra-
dio. It will be a revelation to you. It’s
Free. Mail the coupon at once. Radio
Institute of America., Dept. WS-3,
326 Broadway, New York City.

RADIO INSTITUTE OF AMERICA,
Dept. WS§-3, 326 Broadway, New York, N. Y.

|
|
| Please send me your big free 50-page book
l which tells all about the great opportuni-
ties in Radio and about the home laboratory
l course sponsored by Radio Corporation of
l America, General Electric, Westinghouse,
| and the National Broadcasting Company.
!
I
1

Name. oo

Address.____.._.__ T e ——
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wWwWW americanradiohistory com

RADJO NEWS


www.americanradiohistory.com

864

LENGTHENS TUBE LIFE

for installing AMPERITE in
your radio,any one of which
is enough. But the one big
reason is that Amperite is
the only self-adjusting fila.

ment control—the only resis-
tancethatoutomaticallystab-
ilizes the ¢bb and flow of "A»
current to your tubes, Its pat-
ented principle cannot even
be imitated, Don’t let ont-
ward resemblances mislead 4
you.

Order AMPERITE by nome and insure the
Jfine qualizy of performance your tubes were
designed to give.

At for every tube_ A. C.orD.C., $1.10
with mounting (in U. 8. A.) at all dealers.

= Radiall Compa

4 0 FRANKLIN ST, NBW YORK
T’g‘:m&“ #rite Dept. RN3 for

idiagram

/NECANS —— of modern clrcuits end

7 valuable construction data..

APERITE

i e

"SELF-ADJUSTING" Rheastar

FREE-"Amperite Blue Book™ i

The name “De Forest,”

il embedded in the black
bakeclite bases of the new

perfected De Forest Audions is the
hall-mark of recognized vacuum tube

quality. It is your assurance of
matchless performance in clarity.
volume, sensitivity, and in more

entertainment hours.

Made in all popular types, both
for A, C. and D. C. Sold by dealers
everywhere.

ON THE AIR every Sunday be-
tween 10: 00 and 10:30 P. M. (E. S. T.)
~—The “De Forest Audions”—over the
pation-wide Columbia Broadcasting
System.

DE FOREST RADIO CO./. 0

Jersey City, N. J. Iy

e (e

DEFORES T
AUDIDNS

that, to be practicable, the loop is now
made small, and the signal voltage across it
thereby lessened. If set owners could use
loops of, say, twenty to forty feet on an
edge, made of a single copper tube with low-
loss construction, they might considerably
improve reception; but, as we commented
last month, such loops are not well adapted
to kitchenette apartments.

The tuned aerial, resonant to signals, has
a considerably greater pick-up, especially on
feeble distant signals, than the ordinary
“semi-aperiodic” type. A set, however, using
such an aerial, requires care and skill in
operation. It cannot be snapped on lilke the
parlor lights and left to function by itself
during the entire evening’s entertainment.

You cannot buy “location” at the radio
store; you must have it on the premises.
You can’t buy distance and have it installed
in quartered oak; you have to work for it—
even though, if you are favored with loca-
tion, it will come a good deal more easily
and at more frequent hours. But it may be
remembered, also, that some men have found
rich mines in their back yards, while others,
less favored by good luck, have not been
able to raise even a good dish of radishes by
their sweat. It is a partial and prejudiced
old planet we live on, and nothing proves it
more fully than the inequitable manner in
which she parcels out sites for radio re-
ception.

Soil Materials Affect Lightning

THE old proverb, that there is no telling
where lightning will strike next, lost
something of its application with the dis-
covery of the lightning rod. It has been
further limited by the discovery, according
to a correspondent of TWireless Age (Lon-

. don), that French tests have shown that
| limestone soils are less visited than rocky

or mineralized areas. This is attributed to

| the fact that the air over the latter is more

highly ionized; and this may also have its

} effect on vagaries of radio reception at dif-

ferent locations.

A RADIO PEILOSOPHER
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“A hook-up is just like ¢ woman. When you
know everything’s all right—it isn’tt”
—Der Deutsche Rundfunk, Berlin.

Price $1.97

A
RADIO
EDUCATION

IN 5 VOLUMES

“THE RADIO
EDUCATOR”

Theory, Design, Construction,
Operation and Maintenance

LEARN AT HOME
’i‘ HESE five component

parts of a complete Radio
Instruction Course are outlined
in five volumes that contain not
merely the essentials as so
many books do, but more, they
contain all that any modern up-
to-the-minute textbook on any
subject would cover. They are
in themselves a COMPLETE
radio education teaching every
possible portion of Radio
science.
Size of each book 6 by 9 inches,
handsomely bound and illus-
trated with charts, diagrams,
descriptions of equipment, etc.
Each volume 52 pages.
SEND NO MONEY for these
books. Just forward your name
and address. We send you the
books at once. On receipt of
same you pay the postman
$1.97 plus a few cents postage
and then they are yours.

Distributed by

The Consrad Co.

Incorporated

230FifthAve., New York,N. Y,

Please say you saw it in RADIO NEWS
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" (Double Diaphragm)
Acroplane Cloth Speaker
Truly a revolutionary step in ta-

Btoisture-Proof Extension Cords

Birnbach Extenslon Cords permit
the Loud Speaker to be moved to
any roow in the house, Attaches
instantly, Install a Birnbach Cord
and put an end to distortion so
ofien due to badly insulated cords.
Your neighborhiood demier has these
sizes in stoclk: 10-20-30-40-50-100

COLLAPSIBLE

RADIO GROUND
A pertect efficlent and noiseless
ground.  Consists of three sec-q

= o
tions. Drtive onc at a time. Easy
to drive. Any length required.
Contact point copper, to which 1s

soldered lead-in wire, Drive in
basement or in close places.

590 E. Z12ST, Brovarw. NY

@lo reproduetion! Send for catalog.

foot longths.

Send for Catalog. PER-GON MFG. CO.

8end for the most ¢com-=
-pleto book of natlonaliy
known Parts, Kits, Cabi-
Speakers,

miles away;
,000 miles away.

nets, Consoles,

%
Ireland; Helle Danzlg, 9. Ow
Hello Iceland.

firmed Reception. Most amaz-

Accusti-Cone Labaratories BIRNBACH RADIO CO. Richmond Indiana
GREEN BAY, WiS. One No. Seventh St., Phila., Pa. 254 W, 3ist St., New York
LOWEST WHOLESALE
FREE I y N @ ! PRICES!
Set Bufiders and Dealers!
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2Lz e Hello China: Hel]o Tu BADA‘PTA serve you! You'll get better
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NEW 1929 BUYING GUIDE
Your copy i3 ready for you.
It llsts all the latest Radlo

All the new hock-ups.
Parts, supplies, A.C.

VRl

11C Canal Sta., Chicago

630 SHIELDED
GRID SIX

TELEVISION CO.
142 Liberty Street
New York City
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Dfliccs. Qulckd secsice on e L L LS s i ] é‘slll“gb ;“"‘; “ "HEAVY DUTY Elecirieal Supplles, House-
our needs, rite i
now. it is FREE— Magnaformer 9-8. Write today in parallel. For racle freauency COmaBlete P,&? E RD lflﬂ 50 g%:nhA%r::l&mrc’::nt Gc"!,fmf.‘:f
Setbuilders Supply Co. %rl PRLE ‘\AI:‘]A¥ :,“l?i“g or last audlo stage  Prolonks | 15 15 volts on ug;y ot N “If)i-yl-l-p Travellng Bags, ete. Send
Romberg.Bldg?p hicag;) Sheeatgr . C e Lite of tubes. o liquids. Write for lll.ernl.ura for Your copy now. It's free.
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Write for information.
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AT ALL DEALERS

25 ft. Stranded 35¢
25 ft. Solid

Blue Black
Send 10¢ for sample

CORNISH WIRE CO.
24 Church St., New anK

30¢

Green Yellow

Dealers, write for catalog,

W. C. BRAUN CO,
5520 Monroo St.. Chicapo
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More Duplicate Broadcasts

HE endeavor to increase the field area

of a powerful station by operating two
synchronized transmitters on the same wave-
length and program, to cover the “dead
spots” which attend reception in any modern
city area, has led to the licensing of a sup-
plemental three- to five-kilowatt transmitter
for KYW, Chicago. This is owned by the
Westinghouse Company, which has operated
WBZ at Springfield, Mass., and WBZA at
Boston for three years on this plan; and
is evidently satisfied with the general re-
sults obtained. WGN has also been author-
ized to use a one-kilowatt transmitter to
supplement its present 15-lcw. station near
Elgin, Ill,, covering the Chicago territory.

tStand-By’’ Announcements

DID you ever find the set quite dead, and
wonder whether to start “fault-find-
ing,” as our British cousins say, or to wait

Please say

an hour or so for the stations to resume af-
ter, presumably, an SOS? If there were
only one broadcast station in the state, the
question would be even more pertinent. The
Wellington, New Zealand, Radio Society re-
cently took up the question of asking their
local, 2YA, to hoist a red light on an aerial
mast whenever the transmitter unexpectedly
shuts down; but one humorist suggested, in-
stead, that a cannon be fired for the benefit
of the listeners out of sight of the towers
(2YA is a five-kilowatter).

Mineral-Water Static

OTHER forms of static having exhausted
their possibilities, seemingly, it is re-
ported from Wiesbaden, Germany, that
crackling noises and rumblings in radio re-
ception are due to the action, electrical or
radioactive, of the mineral waters under that
city which have made it famous as a health
resorty and that such disturbances are es-
pecially strong after sunset.

you saw tf in RADIO
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All the Comforts of Jail

OVERNMENT utilities sometimes worlc

with a fair degree of co-operation in
foreig  countries. Where railways, tele-
graph and telephone systems, post-offices and
broadcast stations are operated under the
same auspices, there is opportunity for this.
In Hungary, for instance, railway passen-
gers find attached to each seat a pair of
headphones which have been sealed in a
sanitary wrapper. A rental of 12 cents an
hour obtains the radio programs from Buda-
pest to while away the monotony of the trip.

If Kerry Doesn’t Mind

ONGKONG'S new broadcast station, it

is reported, is to work on 300 meters,

using the call GOW, as Hongkong is a Brit-

ish colony. In addition to local programs,

the plan is to relay L.ondon programs trans-
mitted by 5SW, Chelmsford, England.

NEWS
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Almost as good as a

Vicltoteen

The Greatest Compliment that Can Be Paid
Any Radio Receiver

The selectivity, sensitivity, tone quality

and reiability of a Victoreen iIs positively
tnequalled by any “production’ receiver on
the markel.

Victoreen Parts Are the Standard of Quality

There is no real substitute for them, and
for what they do. Victoreen developments
are continually in advance of the times, yet
they never are offered to the public until the
most exhaustive tests have proven their merit.

Blue Prints and Assembly in-
structions are FREE. State
whether you wish A, C, or D. C,

The heart of the new circuit is the Vic-
toreen Super Transformer, vastly improved
for 1929, tunmed and matched to a precision
of 1/3 of one per cent. In addition, the
Victereen Circuit itself contains improve-
ments far ahead of its time,

Complete Kits Available
Either A. C. or D. (..

The George W. Walker Company
Merchandisers of Victoreen Radio Products
2825 Chester Ave., Cleveland, Ohio

Superphonic 7 isa world beater! An exceptionally high
grade receiver that s amazing the Radio World, Latest
7 tube tuned radiofrequency cireuit, using 4 radio frequency
amplifiers, detector and 2 stages of audio. Power tube can be

used inlast audio stage, Extremely sclective, marvelous sen-
sitivity. Single drum dial control. Straight fine_wave tength
condensery permit accurate, equally spaced tuning overen =
tire wave band, All sockets gpring cushioned to eliminate
microphonic noises. Bakelite subpanel }:85" deep ] insures
minimum dielectriclogses. Clear andrealisticreception guar-
anteed. An exceptionaily beautiful, walnut finish, metal front
panel 7" x 18", &Jmplete chassis, No extra partato buy, All
arta mounted ready to wire. No special tools needed. All
ﬁook-ug wire and colored hattery cable included. Valus
$60.00z our price $16.95.
TESTED AND APPROVED
Bevere lahoratory tests have proved the remarkabie efficiency
of this set. Owners everywhere are sending us letters praising
its wonderful receptive qualitics,
SIMPLE WIRING DIRECTIONS
Very easy to wire this set with the instructions we furnish.
Just connect & few wires. All you have to do is to follow
numbers. Simple as adding 2 and 2. Can be wired in
a few minutes by anyone, No radio. kowledge needed.
Mske money by wiring these sets In your gpare time and
selling them to your fricnds. X
COMPLETELY WIRED .
It yout would rather receive Superphonle 7 completely wired,
we will glad to have it wired for you at an additional
charge of only $2.(0). Please indicate on your order whether
or not you want Superphonie 7 wired.
. SEND NO MONEY
We ship right away, Upon arrival pay orly $16.95 plus
a_small delivery charge.  (Foreign countries send $19.50
with order. We pay shipping charges.)
RADIO EQUIPMENT CO.

Dept. 12-C, 549 S. Wells St., Chicage, )1

[REEWho!

Set Builders-Dealers? Save Money!
§ Send for the most complete book of nationally known
Parts, Kita, Cabinets, Consoles, Speakers, Power Units,.
Sets, etc. All at lowest wholesale prices, Quick servies §
onall your peeds. Write now, it is FREE— )

SETBUILDERS SUPPLY CO.

§ Dept. 1312 Romberg Bldz. Madison and Market Si3. CHICACO, ILL. ‘

¢ Miniature Music”
(Continued from page 815)

homes. This argument may at first sight
appear unanswerable, but in reality has no
weight whatever. First of all, it seems ob-
vious that the masters would have liked to
have everyone enjoy good seats (and cer-
tainly mot to listen from the vestibule, un-
less as a penalty for late arrival!). Seec-
ondly, it is rather futile to argue that they
would not have used something new had it
been available to them, merely because they
did not know of it. ¥ personally would bet
pretty heavily that most of them (and the
greatest were all innovators in their day,
remember!) would have jumped at the idea
of bringing to the home their music “in min-
iature” rather than an illusion of being in
the vestibule at a concert hall.

It would be interesting to have the com-
parison made before a body of musicians,
between “miniature music” and the “vesti-
bule illusion,” but only on the condition that
they divest themselves of all ideas as to
the so-called “naturalness” of the reproduc-
tion and listen with unprejudiced minds to
the “miniature music.”

The Wings of Death

(Continued from page 817)

thy Golden; but her cry was unheeded in
that tense moment of activity.

The plane became suddenly visible in the
beam of the huge searchlight. It was but
a few hundred feet away. Even as it
swooped downward in a long swift glide,
Scott snapped the switch that started the
projection machine. Dorothy uttered a
piercing shriels and collapsed in a dead
faint. Courageous Harold Dare caught her
in his arms.

The plane’s nose dipped—downward, still
downward, directly toward the window
where Harold Dare awaited it, coolly, un-
flinchingly, fearlessly.

In the glass of the photoelectric cells was
reflected a score of tiny images of the
dreaded death’s head which had sped the
Dare organization to its utmost endeavors.

With a roar, the plane picked up speed.
It shot ahead; its nose lifted, and it
swooped upward—clearing by a few scant
feet the top of the magnificent laboratories
building. 1t turned in a slow spiral, climbed
—and beautiful Dorothy Golden opened
her eves to seec the dread bird of ill onen
disappear whence it had come, over the dis-
tant housetops.

In a few fleeting moments came a faint
trembling in the air, and a dull, sullen roar
was heard from the direction of the de-
parted plane. Throbbing molors and dis-
tant sirens were heard far off, hurtling
toward a faint red glow which grew mo-
mentarily larger and brighter.

A soft, sibilant sigh broke the tension in
the little group of watchers, and Dorothy
Golden, from the safe haven of Harold’s
arms, cried triumphantly, “The fiend is
finally foiled; the wings of death are
clipped

* * *

The morning’s papers told how Dandy
Diavolo, while waiting to hear the explosion
which was to signify the end of his hated
rival’s triumphant career, was. caught in the

*® 2 #
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5 SETS $14%

In beautiful walnut
cabinets

THE MOST
“’ ASTOUNDING OFFER
Ever made in radio

T.R.F. Circuit
GUARANTEED for Tone Quality and Selectivity

If after trying out one of these sets you do not
feel that this is the MOST WONDERFUL BUY
YOU EVER SAW IN A RADIO SET, we- will
cheerfully refund your money in full, These
sets were taken in trade by dealers for all-
electric sets. The dealers having been loaded
with these battery operated sets liquidated. We
purchased themn %’or spot cash at a tremendous
sacrifice, therefore, the reason for the ridicu-
lously low price we quote, All sets tested before
we ship and guaranteed perfect, Orders will
be filled in the order that we receive them. ACT
AT ONCE. Send money order with order.

Complete equipment for 5-tube sets $1475 more,
This includes 1tubes, speakers, batteries and
aerial kit.

Attention Dealers and Set Builders: Write foz

our price sheet of Lankrupt stocks of radio partg
and accessories.

CHAS. HOODWIN CO.
Dept. M

4240 Lincoln Avenue Chicago, 1li
Dealers in Bankrupt Stocks

FERRANTI
Radio Products
for Real Reception

Highest quality heavy duty audio and
output transformers for power and gen-
eral purpose amplifiers.

Technical data and prices sent on request.
FERRANTI, INC.
130 W. 42nd St.,, New York, N, Y,

ciarrorrie

FERRANTI, Ltd. FERRANTI
Hollinwood ELECTRIC, Ltd.
England Toronto, Canada

and uninterrupted flow of electrical current.
No springs to heat 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 easily applied. The
Griptite bulldog teeth “stay put” and bite right
through corroded bars and terminals. Clip cannet
fall over and ‘“short” -your battery.

Write Dept. 74 for free literature and prices.
SHANKLIN MANUFACTURING CO.
Dept. 76, Springfield, Wlinois

This handy book should
go with every Radio!

It is concerned with radio
parts—thelr functions—
where they are — and
their names. It gives the
symbols used radlo
hook-ups. so that you
will be able to read any
dlagram and understand
it.. It discusses alr waves

the aerial—then takes

actual reproduction of
sound.

This 15 a book that
will give you a full under-
ptanding of your set.

ALL ABOUT RADIO PARTS

&Y x 734 inches, fully Hlustrated
Gel {2 from any newsstmd or direct
THE . CONSRAD COMPANY, INC.
230 Fifth Avenue New York City

Please say gou saw ii in RADIO NEWS
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explosion ensuing when bis radio-controlled
aerial torpedo proved a boomerang. He
was talken to a specially guarded room in
the general hospital, where he was kept
pending the preparation of criminal charges
against him by Federal authorities.

“A great deal of the credit,” said Harold
Dare, in a personal statement, “belongs to
Scott and his men. We realized that quick
action was imperative. Since the signal
controlling the plane was upon the same
wavclength as our short-wave transmitter,
we senl out a signal which, being more
powerful, overrode Diavolo’s signals. The
death’s head was the televisor’s version of
the signal causing the plane to head down-
ward. Naturally the epposite signal would
cause the plane to rise, and this was given
by reversing the film, which contained a
record of the signal, and projecting it back
into a television transmitter. The reversed
signal caused the plane to take a course
opposite to that which brought it, and nat-
urally brought retribution upon the heads of
Diavolo and his henehmen. Thus (as Dor-
othy Golden phrased it) the wings of death
were clipped, and right triumphed over
wrong. May this be a lesson to Diavolo,
and to all of my great public as well!”

What’s New in Radio

(Continued from page 819)

are plugged, as shown at the left of Fig. I'.
Like the interchangeable windings, it is sup-
ported by an insulating fitm and a hinge is
used to allow a variation in the coupling,
which is particularly helpful in overcoming
the “dead spots” often encountercd. 'These
dead spots are often caused by the receiver
being tuued to cither the fundammental fre-
quency of the acrial or one of its harmonics.
At these frequencies, the coupling is greatly
increased, resulling in absorption of consid-
crable encrpy; this effect can be reduced
by loosening the coupling between the pri-
miry and sccondary.

The kit of three coils is designed to cover
with a 125-nunf. condenser, approximately
15-30; 27-59; 52-107 meters; while other
coils are available extending the range down
to 8 and up to 215 meters. The exact range
of cach coil, of course, depends on the maxi-
mum and minimum eapacity of the tuning
condenser, and the stray capacities between
the apparatus and wiring.

Manufacturer: Hammarlund Manufactur-
ing Co., Inc., New York City.

HAR DU SNUS?

Lars: “Aye tunk aye bane got Los An-
yeles last night”

Ore (pulling out snnff box): “Hoh, dat
not bane so mooch. Ave yoost tap das fal-
ler, an' ayc get Copenhagen!"—John Stre-
jeck (Alaska).

“VOICES ARE SO DECEPTIVE"”

IMAGINATION \ FACT &

Nz

=Amateur Wireless, London.

Please sav you saw it o RADIO
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Qperates on 105 to
120 volts, 50 to 60
cycles.

The only “4” Power
Suitable for all Sets

— Irrespective of number of tubes — including
SuperHets, Short Wave and Television receivers

HE new Knapp“A” Poweris 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,
the improved choke coils and the special Elkon dry
rectifier make the difference between ordinary and
Knapp performance. J—

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

Sece 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.

NEWS
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AFRO MECHA NI f=THE BOOK OF THE AGE

The greatest book on modern aviation ever published. The mary
ramifications of the aeronautical 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 Function.
Radio Installations.

Gliders.

Airports and Lighting.

Glossary of Aeronautical Terms.

The Aeroplane Mechanic.

Model Making.

Arro 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 Agro Me-

CHANICS, has been prominent it aeronautical of aviation. Learn all about this O S gy e e e e g
R e L S great new field. Obtain your copy E P Co., 1

have made aviation history and placed him in Of AERO MECHANICS today. Over Z;OP?.;M;TER I\;JBLI;FH;‘GCAO., NNC'

a position to pass on to the readers of Arro 112 Full illustrated ifth Ave,, New York City, N. Y.
MEecuaNIcs honest, accurate and entirely pages' ully illustrated. G .

dependable information on every phase of Large 9" x 127 size. entlemen:

Aviation. Says the North American Re- Enclosed find 50¢, for which please send

view of Mr. Post: “No man in America T me a copy of your remarkable new book,
has heen more continuously at the centre of 6 C E Aero MECHANICS.
aeronautic activities in this country, and in i
touch with more history-making' airmen THE COPY
here and abroad, than has Augustus Post At All Newsstands, or Write Direct N
yvhoﬁ.be;ideds h;vmg the "}Jllstory of the ;ir" = AT
in his hea as personally participated in H 1chi 4
some of th,e most thrilling adventures of EXperln‘_lenter Publlshmg CO‘_’ Inc‘ A Address g i A——— T i
aviation,” 230 Fifth Avenue, New York City il
T (G~ SN — T W 17 ) (PO rrr e
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The Radio Beginner---Filters

(Continued from page 821)

cancel or balance each other at the same
frequency; while a third element L3 is com-
mon to both circuits. The third element
{which may be a coil as shown, or a con-
denser) has a reactunce small in comparison
with that of the two reactive couples.

The funclioning of the circuit may be ex-
plained somewhat as follows: At somnc par-
tieular frequency F1 {at which the reae-
tances are balanced) the overall reactance
of the circuit incduding LI-CI1, L2-C2, will
be zero; current will circulate through that
cireuit without poing through L3, and the
system will have zero reactance at this fre-
quency. At any other frequency, the reac-
tive eouples L1-CI, L2-C2 will not be bal-
anced within themselves and there will be a
voltage across (difference of potential be-
tween) the ends of L3. If the given fre-
quency is lower than IFl, the reactances of
LL1I-CI and L2-C2 will be “capacitive” or
due to their condensers. L3 will then tend
to neutralize the unbalanced capacities, pro-
vided that their combined reactance is not
greater than that of L3. The width of the
band frequencies passed depends on the re-
lation of the value of L3 to the other two
reactances of the circuit. If L3 is a coil,
the width of the band depends on the ratio
of its inductance to the inductances L1 and
L2. If it is a condenser, the band’s width
depends on the ratio of its capacity to those
of C1 and C2.

In designing the coils, the coils and con-
densers LI-Cl and L2-C2 are so selected
that they will cover the wavelength range
required; and L3, whether a coil or a con-
denser, is then designed to regulate the re-
quired frequency band. The coils L1 and
L2 may be changed if desired, but it will be
necessary to follow the specifications exactly
for L3. The coils should be shielded very
carefully in order to get the best satisfac-
tion, so that L1 and L2 will not be coupled
except through L3.

A MULTIPLE FREQUENCY-FILTER

Another very interesting application of
the band-pass filter is the Somersalo tuned
filter, which was described in our February,
1928, issue. Here a different method of pro-
cedure is used to approach the ideal tuning
characteristics. DBy referring to Fig. 6 it
will be scen that the filter is coupled, as in
the Vrecland system, in front of a broadly
tuned or untuned radio-frequency amplifier,
whose output is detected and amplified at
audio frequencies in the usual manner. The
filter consists of three tuned coils LI, 1.2,
and L3; the coupling from the aerial coil
L1 to 1.2 is made solely through the capacity
between the primary and secondary of L2
sinee the primary of that coil is open at one
end. In actual construction, this capacity is
made very high by using a very large pri-
mary coil.

The explanation given of the operation of
this filter is as follows: The capacity be-
tween the primary and secondary of cach
<oil forms a condenser which is charged by
the current circulating in the preceding
tuned circuit; and the charge is directly
proportional to the current. There is con-
sequently a current continually flowing in
the open coil, which is transferred to the
next circuit (secondary) through the com-
paratively large capacity between these
coils. The advantages claimed for this

“Lef's

£o over 1o
Bill’s house
—his set hasn’t ‘adenoids’ . . . .

It is mighty discouraging to realize
that your set doesn’t command the
same enthusiasm and respect as that
of one of your friends.

2

But it can be easily corrected. All it
needs is an “adenoid” operation. Sim-
ply take out the trouble-causing in-
ferior transformers and replace them

; =
with one of the AmerTran audio

AmerTran Push-Pull Power
Stage (illustrated above)—

Sys tems. completely wired wich input

R . transformer and a choice of
With any of the AmerTran audio { Sy gl
systems you will get music from your R e Palas ce of

old set that you never thought possi-
ble before—and it doesn’t make any
difference how old or out of date it is
either, With the AmerTran Power
Amplifier (Push-Pull for 210 tubes)
and the ABC Hi-Power Box you can
make your old set as modern as any

" —

set regardless of price—and have the AmerTran Deluxe Audiq
fi d iblecommerciall hovey e o Sparedd
BEST EOICAISCT pOSSI €< Y' lencc.'lst Stage; Turn Rario,

o 3:2nd 8§ 3 T Ratio, 4,
See your dealer or write to us. Price, cach $1000,

AMERICAN TRANSFORMER COMPANY

Transformer Manufacturers for more than 29 years
32 Emmet St. Newark, N. J.

AMERIRAN
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WILBUR C.WHITEHEAD'S
new’ Plcture Method tea'dzes

Drawing for
partners.

45 2COLORS HBE

WILBUR C. WHITEHEAD, the world re-
nowned bridge expert, has written this interest-
ing instruction course for you. BRIDGE by
W hitehead 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 {llustrated,

Whitchead, 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 W hitehead today
—100 pages—9” x 12" size. Beautiful colored
cover. Each point illustrated.

50c

THE COPY

At All Newsstands or write direct

EXPERIMENTER PUBLISHING CO.
230 Fifth Ave, New York, N. Y.

EXPERIMENTER PUBL{SHING CO.
230 Fifth Avenue
New York, N. Y. P
-

- -
S ma -

=

————y

Gentlemen: Enclosed find 50¢, for which please send me a copy of
BRIDGE by W hitehead.

NAME  seeerririrerranessisscsssssncesssnsssssssncsnrassesncassnsses p——— [
I“‘&St;%g‘m /N OG0 50600008 000000 60000006000 83008008A00000 8504 J080Ga0Co000 COBE00 006000 600 vesa
the play Cityieerriviaene P ———— S — 0S8 00050000000000 0 0 "o

is ‘'made.
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method of luning are that the tuning de-
vices are entirvely separate from the ampli-
fying circuits so that both may be made as
efficient as possible. Because of the num-
ber of individual sections of the filter, the
band characteristic is sharply defined, as
explained under band-pass filters.

The construction of the coils for the Som-
ersalo filter may be as follows: The primary
and sccondary may be wound on a single
tube, with about 1/16-inch between. The
primary should contain about 200 turns of
No. 30 enameled wire closely wound, and the
secondary about 100 turns of the same wire,
spaced at 60 turns per inch. The tubing in
this case is 114 inches in diameter and about
41, inches long. Each coil is placed in a
copper or other suitable shield, large enough
so that a space of about an inch is left be-
tween the coil and the shield. The coils
are made alike except that the primary of
the first (LI) is grounded to the shield. The
tuning condensers for these coils should be
ganged together and a midget condenser
should he shunted across each section.

The radio-frequency amplifier is either
untuned, or cach stage should be tuncd
rather broadly, so that the advantage of se-
lectivity with sensitivity gained by the use
of the filter will not he lost. It is desirable
to shield the complete set in a metal cab-
inet or by using individual shields for each
stage, to prevent a pick-up in the coils or
a feed-back Letween the various stages; the
coils of the filter proper must be shielded
individually, even though the rest of the set
is unshielded.

Although this article does not cover the
actual design of filters of the various types,
it may give a good general idea of what
type must be used for a given purpose, and
also help the beginner to understand just
how and why a coil or a condenser is used
to filter mixed currents in a radio set. The
rules for figuring the values of inductance
and capacity necessary are beyond the scope
of this discussion, The various formulas
and equations can be obtained from Circular
No. 74 of the Bureau of Standards, or from
an electrical enginecer’s handbook,

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-radic magazine
in existence,

Plenty of “How to Make It radio arti-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE AND INVENTION
is so good that many RADIO NEWS
readers buy it solely for this feature.

I

Radio Articles Appearing In
March SciENCE AND
INnvENTION Magazine

T

RADIOS 20,000 MILES TO TALK TEN
MILES

DYNAMIC SPEAKERS OF LATEST
DESIGN—By Paul L. Welker

A STATIC RECORDER

NLEW RADIO DEVICES

RADIO ORACLE

RADIO WRINKLES

LATEST PATENTS

o

only X 55 - ‘ Suitcase

Folds
Like a

The NEW
Portable

Folds like a suitcase with

anap locka and carrying

handle. So light and con-

venfent—easily carried

= wpllxerever y«zu Vg:lrlht iltd
n ays any atan

) in.d(ync regord with won-

3 slbum b_recorda
without bresking or pattling, Weight 17 ibe. Outnt in-

cludes 15 double face 76c New Electric Process Records

~30 selections. Shpg. wgt, packed complete shout 25 ibe.
Order by No. W3136WA—-only $£1.00 with
coupon, $2.50 monthly. Totalprice, $24.95

Yes, only $1.00 with coupon below, brings this portable phono-
graph with aspecialassortment of 15latest double face 75¢ new
electric process records—30 selections in all—to your home on

Use this wonderful port-
30 ays r a able as your own. See
N - what a wonderful con-
venience it is to have a phonograph that you can carry from
room to room, place to place, wherever and whenever you
want it. And the tone and volume —
That you get everything in thie phono-
We Guarantee: gmphysn ar :sv :gncergsﬂllnusic g-epro-
duction that a $260 phonograph ¢an give, also the exact reproducet,
the exact style of tone arm and the same grade of records, That's why
you get, on thie wonderful offer, absolutely the best in music that
any phonograph ever gave. If, after 30 days trial and use, you are not
satisfied in every respect,send it back at our expense and we’ll refund
your dollar plus all transportation chatges You Daid.

s 5 o - Bué.~| itf you de(l:idfztgo keep ﬂéﬁ
ouifit, pay only $2.60 2 mon
z_ a M@Eﬁtn until you have paid- that sen-
- saticnal ﬁrlce on this special
sale—only $24.95. Think of it, a first class, high grade phonograph
and 15 latest douhle face Recerds (30 selections) a complete outfit, ready
to play, only $24.95—and easy monthly terms, beaides |

Send Coupon NOW!

Seize this opportunity while itl laslts._ Our suppgsy for this
special sale is limited. Send only

Free Catalog $100with €OUpOn NOW. Remem-
of home furnishingseent DeT, You don’t risk a penny—
on request with or with- your money back if not satisfied.
out order, See coupon. Send the coupon now.
S EEE NN NN RN
B Straus & Schram, Dept. 1063, Chigago, I,
2 Enclosed find $1. Ship special advertised Puritone Portable Phonograph

with 15 Double Face T5c New Electric Process records — 30 eelections,
H I am to have 30 daye free trial. 1T ] keep the outfit, I will pey you $2.60
K monthly. If not satisfied, I am to return the phonograph ang records
g Within 30 days and you are to refund my dollar and express charges I
a paid. Puritone Portabla Phonograph and 15 Double
g Face Records, W3136WA, $24.95

The Records |
$11.25 worth of high
grade Tic records in-
cluded in this offer.
§ 30 eelectiona—15 dou=
§ ble face records. Made
by the new electric
Y process;more life like,
more volume, lega gur-
face noise, Play long-
er. Very latest popu-
lar songa, dance mue
si¢, band and instro-
mental pieces., Read
our wonderful offer.

B Street. R. F. D.

of Box No__wenaue o
Shippin

= Po:nt ..F ...............

8 post OffteO e

straus 8 schram =Mur1_'iea‘. - - :’\-Iationality

or Single......... or Coli

Dept.. 1063, CllicagO, HLe ¥ 1 yon want onty our FREE catalog of bome furnishings, mark X kere

- CODE LESSONS FREE
GEARS—""000 | | In Your Home. ¥, 358

Teleplex Co
de i

T de and nrices Instructor we furnish complete code in-
ﬂla':sog:mnlflte.““\lv‘:ce;g:y a gm,‘m;m structions. Lessons recorded on waxed-tape
lne of gears in sée-k for immediate records make everything simple and clear.
shipment. Can alse guote on special Toleplex reproduces actual sending of ex-
gears of all kinds. Send us your pert onerators.  Sends you messages,
inquiries. radiozrams, ete, just like ai operator

Write for Chtalog 40 would. Endorsed by U. S. Navy and

leading schools. Write for booklet NR.
Chicago Stock Gear Works LEX GO

TELEPLE .
105 So. Jefiersen S, Chicago 76 Cortlandt St., New York, N. Y.
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Since
any radio,
old or new,
is only just
as good as
the tubes in
its sockets,
it is clear
how vital a
point perfectly bal-
anced tubes are.
The brand of radio
tube is just as import-
ant as the ‘‘make’’ of
the set.

Insist on

for

Reception

DEPENDABLE ““B"” BATTERY POWER

100 Vo!t Edison Element. i
Non-Destructive, Rechargeable “B'* Battery with
. Shipped dry, with solution. $12. 140 Volt
with charger, $17. 180 Voit Power Unit, with
Trickle Charger, $24.00.
SEND NO MONEY—PAY EXPRESSMAN
Write for our Free Literature
SEEJAY BATTERY CO., 515 Brook Ave., New York

Wholesale
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-5”

Allied/Radio

CORPORATION
711 W LAKE STREET, CHICAGO

Quality Apparafus
Our latest bulletin No. 929 describing our com-
plete line of quality apparatus is yours for the
asking. Write for it today.
GENERAL RADIO CO.
30 State St, Cambridge, Mass.

Please

Tube Characteristics
(OContinued from page 823)

22-type (15-volt A.C.)

Use, voltage amplifier (not power);

Socket, UX-type;

Filament voltage 15 raw A.C.; current 0.35-am-
pere;

Plate voltage 135; current 1 mla.;

Grid bias, control-grid 1 volt, screen-grid 30;

A.C. plate resistance 700,000 ohms;

Amplification factor 400 (theoretical).

“OVERHEAD-FILAMENT  A.C. TUBES

Still another type of A.C. tube is familiar
to many because of its distinctive “over-
head” construction; the terminals of its
cathode heater are brought out from the
tube through a bakelite top; while, though
four prongs are in the base of the tube,
only three of these are employed electric-
ally. One is connected to the grid, a second
to the plate, and the third, which provides
the grid return for the circuit, to the heater-
filament. These tubes differ from the others
which have been described in that they re-
quire a three-volt A.C. supply for the fila-
ment.

401-Type (Overhead Filament)

Use, detector-amplifier (not power amplifier);

Socket, UX-type (filament connection through
special cable);

Filament voltage 3 raw A.C.; current 1 ampere;

Plate voltage 150;

Grid bias 414 to 9 volts.

403-Type (Overhead Filament)

Use, power amplifier;

Socket, UX-ype (filament connection through
cable);
Filament voltage 3 raw A.C.; current 1.5 am-
peres;

Plate voltage 1803
Grid bias 40 volts,

RECTIFIER TUBES

Rectifier tubes arc divided into three
classes; the first, gas-filled, filamentless,
full-wave rectifiers; the second, high-vacu-
um, electron - emitting - filament rectifiers,
comprising two half-wave and two full-wave
rectifiers. With the latter, it is necessary
to provide a supply of current (usually
from a low-voltage secondary on the power
transformer) to heat the filaments; this is
unnecessary with the first type. The third
comprises gas-filled tubes with filaments.

Three types are offered in the first
(gaseous) classification, all using UX
sockets; the first is a moderate-power full-
wave filamentless, rectifier designed to sup-
ply plate voltage for a standard radio re-
ceiver using no tube of heavicr duty than
the 112A-type. This is known as the “B”
type and has an output rating of 60 milliam-
peres at 150 volts, with a maximum allow-
able input A.C. voltage of 275 per “anode”
(positive electrode).

The next in this class is the “BH" type,
a heavy-duty full-wave rectifier having an
output of 125 milliamperes at 300 volts.
This tube will rectify sufficient current to
supply the plate requirements of a standard
receiver using the 17IA-type amplifier in
the last audio stage. The transformer-sec-
ondary A.C. voltage may be as high as 325
per anode,

The third rectifier in this series was de-
signed to supply “A.”“B” and “C” voltages
to series-filament receivers using quarter-
ampere tubes; its rating is 350 milliamperes
at 200 volts. XKnown as type “BA,” this
tube has a maximum allowable input A.C.
voltage of 350 per anode.
saw tt in
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PRECISION!

The difference between ex-
cellent radie and medi-
ocre radio is a matter of
precision — the proper bal-
ance between all values concerned.

And resistance, accurately arrived
at by test, is the most precise
balancing means. All of which spells

CLAROSTAT

the precisior wvariable resistance
available in many types, ranges
and capacities for every radio uss.
Ask your dealer about Clare-
stats. Or wrife
us for literature.
Better st
send 25¢ i»n
stamps or coin
for this book—
20,000 words,
88 illustrations,
of radio dope!

CLAROSTAT MFG.
Co., Inc.
Specialists in Radio Aids
281 N. 6th St.
Brooklyn, N. Y,

o - .:;envr
u‘d"l Radio
a[l’ X

1w

%adz'o's largest
kit supply house

We Have Complete Kits
FOR ALL CIRCUITS

Now appearing or which have appeared
in **Radio News' and other publications.

Dealers and professionals
Set Builders, write for our

NEW WHOLESALE CATALOG
Hi-Q 29 Kits in Stock
_ Silver Marshall Kits

National and Aero
Short Wave Kits

Convert your present set to the low-wave bands.

Amertran
Power Equipment

Write for FREE BLUE PRINT
for the new 250 push-pull power amplifier.

M. & H. Sporting Goods Co.
§ 512 Market St., Phila., Pa«

Don’t Miss
AMAZING STORIES

“The magazine of scientific adventure,
excitement and romance”

At All Newsstands

RADIO NEWS
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FILAMENT-TYPE VACUUM RECTIFIERS

In this class, the high-vacuum, filament
rectifiers, are found four types, the 280-
type, a full-wave rectifier, the 281- type, a
half-wave rectifier; the 213-type, a full-wave
rectifier for a full-wave circuit; and the
216B-type, a half-wave rectifier for a half-
or a full-wave circuit.

213-Type (Fuli-Wave Rectifier)

Socket, UX-type;

Filament voltage 5, current 2 amperes;

Plate voltage 220 A.C. maximum (per plate);

D.C. output (both plates) 65 milliamperes maxi-
mum; 170- veolts at maximum current, as ap-
plied to average filter.

216B-Type (Half-Wave Rectifier)

Socket, UX-type;

Filament voltage 7.5; current 1.25 amperes;

Plate voltage 550 A.C. (maximum);

D.C. output 65 milliamperes {(maximum); D.C.
output 470 volts at maximum current as applied
to average filter.

280-Type (Full-Wave Rectifier)

Socket, UX-type;

Tilament voltage 5; current 2 amperes;

Plate voltage 300 A.C. maximum (per plate);

D.C. output 125 milliamperes maximum (both
plates); 260 wolts at maximum current, as ap-
plied to average filter.

281-Type (Half-Wave Rectifier)

Socket, UX-type;

Filament voltage 7.5; filament current 1.25 am-
peres;

Plate voltage 700 A.C. (maximum);

D.C. output, 65 milliamperes recommended; 83
milliamperes maximum; voltage maximum 620,
as applied to filter of average circuit.

FILAMENT GASEOUS RECTI¥IER TUBES

These are of the hot-cathode gas-filled rec-
tifier type containing, at low pressure, the
inert gas argon (found in small quantities
fin the atmosphere) which is tonized by the
electrons emitted from the incandescent
filament. This ionized gas acts as the prin-
cipal current-carrier, with the result that
the bulb operates with a very low voltage-
drop (3 to 8 volts) and is capable of pass-
ing a current of several amperes; the cur-
rent limit depending on the design and size
of the tube. Two elements make up the in-
ternal construction of the tube; the cathode
(lower clectrode) conmsists of a filament of
smiall tungsten wire coiled into a closely
wound spiral, and the anode (upper elec-
trode) is graphite of relatively large cross-
section.

The tube rectifies because, on the half-
eycle when the graphite anode is positive,
the cmitted electrons from the heated fila-
ment are being pulled toward the anode by
the voltuge across the tube. They collide
with the gas rnolecules and ionize them;
that is, make them conductive in the direc-
tion from anode to cathode. During the
other half of the cycle, when the anode is
negative, any electrons that are emitted are
driven back to the filament; so that the gas
in the bulb is non-conductive during that
half-cycle.

These tubes have been designed primarily
for heavy-duty work such as storage-battery
chargers, rectifiers for “A” power units and
commercial needs. They are available in
both half-wave and full-wave types; the for-
mer, which has been described above, is in
most common use and is produced in three
current ratings; the smallest is a 0.6-ampere
type designed for trickle chargers using a
half-wave rectifier cirenit. Tt requires a
filainent current of 6 wmmperes, and a trans-
former-sccondary “pick-up,” or “starting”
voltage of 8 to 12; it requires a transformer
the secondary of which must deliver at least
25 volts for a G-volt storage-hattery load.

The 2-umpere type requires a filament

Aero International Short
Wave Receiver

This is the first short wave receiver
designed exclusively for the receptlon
of broadeast on low waves. Broad-
cast recoptlon on short waves Is re-
markably clear and free [rom static.
Programs come in from grester dis-
tances with the utmost simpliclty of
control. Complete kit Includes every-
thing necossary to assemble the set,

Aero Kit No. 8—Price..,.....855.30

Aero Internaticnal Short Wave Converter

Wil add thousands of miles t0 your recelving range. Broadcast reception on
short waves ls remorkably ¢lear and free from statie. Programs are brought in
from greater distances with utiost esie. Bulld thé Aoro and recetve short-

wave programs on your present set. N¢ changes in wiring necessary, Just plug

into getector socket.

Kit No. 9—PLict..ceorsrrnrorsacrermarriorvecaeriesaacveriararesresr$38.90
Aero Standard Short Wave

Receiver

A three-tube short-wave recelver of the
standard time-proven regenerative typs,
brought to its greatest perfection. New
improved Aero Interchangeabls  Cofls
assure maxlmum selectivity and sensi-
tivity. Either for A. C. or D. C.
Tubes.

Kit No. 10 for A. C. Tubes, $49.95;
No. 11 for D. C.—Price.........$49.95

——————
"I
Wi ¥ i1
Aero Standard Short Wave Converter
No extra tube is nesded. Plug into cetecter socket of your receiver and insert

the tubo which You removed from set into the Converter.
all parts. Can be assembled in & fcI wminutes,

Kit No 12 for D. C. Tubes, $32.00; Kit No. 14 for A. C. Tubes....$32.00

Kit is complets ,wl(:h

Aero Short Wave Rediophone Transmitters

For elther tho man who wishes to bialld hls first low-power tranmnitter and
become initiated in the mysteriss of f‘round tho world’* communication, or for
tho dyed-in-the-wool amateur who wants to Durchase all the parts for a high
powered installation from one source, Aerc Transmiiter Kits offer & means of
= v obtaining rellablo parts in a circull in which all
constants ars properly coordinated.
Aero Conplete XKit No. 55, as illustrated..$t85.00
For ihose who want a Code Transmittér only, for

battery wperation. another kit i3 suppled con-
teinlng tie oselllator only,
Aero Klt No, 56—Prico........ tiesreseens $95.00

AERO IIIT No. 52-—A high-powered unit for
C. W. operation using 852 tubes or in connection
with Kb No. 55 constitutes e 200-watt Dhone
transmittyr. When used In lhis way, two UX-860
tubes are' emploYed. Price on application for above
and othe: high-nowered transmitters.

Get the Big Green Book—Mail Coupon ;= ———————— e e e e e —

SHORT WAVE HEADQUARTERS
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If you wish to purchass only the Aero
Colls for tho Aero International, order
the L. W. T. 10 Kit. The price iz
$10.50, These ¢olls are designed to be
used with our foundation unit.

It you prefer to furnish your own founda-
tion unit for the Aero Internatlonal.
order the T. W. T. 11 Kit. The colls
are the same as in the L. W. T, 10 Kit,
but a mounting strip I8 provided. The
price is §11.50.

New 1929 Receiving Coils

Designed for
the new ama-
. tsedlr 20, 40 and

- metar
bands, for use
with 00903

condonser, ins
cluding plug-
in base with
new deslgn ad-
justable space-
wound primary,
Complete  Kit,
L w. T 13,
3 eoils. $12.50,
Bingle colls —
82 to 128

meters; 19.1 to
27.6 meters; 34.4 to 48.6 meters; 61.6
to 90.2 meters, $4.00 each. L. W.
100-P, Plug-In base, $3.00; .00003 Con
donser,  $1,50,

New 1929 Transmitting Coils

In aceord with
19529 practice,
First use of
plug-in colls for
high power up
to 15 amperes.
Heavy aluminum
carries 500 watls
safely., New ma-
terial space bar
superior to glass.
Many now fea-
tures. For use
with  440-mmfd.
condenser. Kit
of 2 coils with
plug-in  mounts,
16.5 to 45 me-
ters, $15.00; 39-88 meters,

Bingle colls, lesa mounts, $5.50.

$15.00,

| S:I'o' Plr:;'ngucé;,_ Inc., fl?” E. Ravenswood Ave. :
— Hi 8 b icago, e
ER@ m@ﬂ@g : Please sond nio a copy of your 25¢ Aero Green Book I
3 showing 64 pages of newest modern clreulis for short wavs
INCORPORATED A I and broadcast receivers, transmitters, colls and kits. I
4611 East Ravenswood Avenue : IN GO el cams 1 poie ol Gt ~Thm G M i T2 ot 10 TS G BRI S :
Dept. 139 Chicago,i 111, b2 LN Qi L R R e 1 IR P I T =005
@ ! MEMBER I G- - L . State. . eeeiinae. :
R‘MA et e ot e e e iy e A e e Tt s
=
ee | 3 29
The ‘Best is The Cheapest
—Benjamin Franklin
EXTRA pennies invested in the best obtainable
condensers pay handsome dividends and using
second rate condensets is poor economy.

Cardwell Taper Plate Condensers are sturdy, vib-
tationless, hold their calibration indefinitely and the
purchase price includes satisfaction insurance.,

Good enough for the biggest of the big boys—fel-
lows gke thltn G.E.,R. g A, amlidUilcle Samd, ?un:n if
they don’t know who does? Gold plates an y

) jim-cracks may look impressive, but they don’t
TAPER PLATE—Type 191E  influence the fellows who know their condensers,
ddcal for Short Wave Recevers gy R TE FOR LITERATURE
THE ALLEWN D. CARDWELL MFG. CORP.
81 PROSPECT STREE 3; BROOKLYN, N Y, N

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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*Prices

Order
Today!

OFFER MAY BE WITHDRAWN
IN THIRTY DAYS

No.30

(THE GRADE A" SPECIAL)
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[szorﬁe{l/a Qzi71es
Kecord-Making Reductions.

YOUR CHOICE OF ANY ONE OF THE FOLLOWING:

AMAZING STORIES A1l 3 RADIO NEWS ................. 1 Year
OR
RADIO NEWS ... ONLY SCIENCE & INVENTION. . .. ... { Year
SCIENCE & UR
$5 75 AMAZING STORIES ........... 3 iear
INVENTION | ° AND
ANY ONE OF THE OFFERS LISTED BELOW :
OFFER 1 [ A%L Offer No. Bog]l;éor
YOUTH’S COMPANION .................... 1 yr.{ oNLY I ATTERTCAN] IBOY! B 4 e s o338 3 bl L et el 191, $4.00
PICTORIAL REVIEW ... ... ... 1 yr.| $5.25 9—AMERICAN MAGAZINE .........ooooeoooo e 00000 2 yr. 450
e 10-BETTER HOMES & GARDENS ... g.g
OFFER 2 [ A5 12—COLLEGE HUMOR ........cooii 4.00
GOOD HOUSEKEEPING .. ... . . ... ... ...... 1 yr.ioNLY itggls'hlo’s;c’)ixﬁ‘%muy i;g
MODERN PRISCILLA .. ... .............. 1yr 8625 | O REATOR ... 5t
COSMOPOLITAN ... . ... 1 yr.ioNLY | I8—FOREST & STREAM ............. i
MODERN PRISCILLA ...................... 1yr.1$625 | S CPRIRARY Blorer .l %
; 21—McCALL'S MAGAZINE 3.00
ke [off | Zotiechusps Migizne o
PICTORIAL REVIEW .. .......  ............. 1 yr.hoNLY A DT HE TN DR e e Ly o FT o COneth e ek f e S T 30
McCALL’S MAGAZINE ... .. .. . ... . ......... 1 yr.1 $4.00 25~POPULAR SCIENCE MONTHLY ....oiiiivieiinn N 4258
26—PICTORIAL REVIEW . .....ocooommriioiiiiitl 3.00
OFFER 3 [ ALL 2—SMART SET IR PIII PP 525
EvAYT ST SUIIENEL il o wiwt e n i £ e i o <AL 1 yr.{ oNLY Ll et M :
MODERN PRISCILLA .............ccoiuenn. 1 yr. | $4.40 EXPERIMENTER PUBLISHING CO., 03 e s e
gl 230 Fifth Ave., New York City.
OFFER 6 | 73 Gentlemen: I am returning this eoupon with $...... oo
&MgARIEE%NMIXéEé\IZI}gE ------------------- i yr.| pNLY for which I am to receive your OFFER NO. ........... and
e e A ey 2 58 s PUT X IN BOX [JRADIO NEWS ............. 1yr.
OFFER 7 [ ALL OPPOSITE YOUR [JSCIENCE & INVENTION .1 yr.
DELINEATOR .. .. ovooeoee o 1 yr.{onLy CHOICE. QAMAZING STORIES ....1yr.
MODERN PRISCILLA ... .............ciuiuu.. 1 yr.| $4.50 - !
- - , [T s eriiehiaon Almrat 651 nad e P e dets acarel ke btV K et e n i
BIG FAMILY BARGAIN No. 29 K
ﬁ%%%%%i%%luﬁn%ﬁfﬁéé ................. e d Y aLT ADDRESS) ' [3 54ht b8 oot b IRmah a0 el 25 o o (1= - 39 .
R TR gt s : 7 o) s RPN STATE.......ivvvnenne
%835%&3?&&“%& oL B ONLY IF THE MAGAZINE YOU ARE INTERESTED IN IS NOT
AMERICAN FARMING ..cooiionivtniboeoros e e os e $3.00 LISTED HERE, WRITE US FOR COMBINATION PRICE.
Please say you saw it in RADIO NEWS
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current of 12 amperes, a “pick-up” voltage
of 9.5 to 15, and a transforiner-secondary
minimum of 30 volts at 6-volt storage-bat-
tery load. ‘The 5-ampere type requires a
filament current of 18 ampecres, a “pick-up”
voltage of 11 to 16, and a transformer-sec-
ondary minimum of 30 volts at 6-volt stor-
age-battery load. DBoth 2- and 5-ampere
tubes are of the half-wave type.

The full-wave-rectificr tube differs from
the half-wave type only in the addition of
anotlier graphite anode; thus giving an in-
ternal construction consisting of a heavy
tungsten-wire filament and two graphite
anodes. However, this tube is used on rare
oceasions and so may be difficult to obtain.
All the above-mentioned tubes make use of
the standard 110-volt screw-lamp socket for
the base through which the filament leads
are brought out.. The anode is brought out
through the top of the glass bulb in the
form of a projection of heavy wire, to which
connection is made by means of a spring-
clip binding post, which is in turn connected
to a flexible lead.

REGULATOR TUBES

The 874-type tube is a voltage-regulator
tube designed to maintain constant voliages
supplied by “B” power units at different
current drains. The tube has two elements,
an anode and a cathode, and contains a low-
pressure mixture of gas. It maintains a
eonstunt potential of 90 volts to the radio
yeceiver.  (Sec page 832.)

The 876- and 886-type tubes, on the other
hand, are designed for maintaining con-
stant the current te radio sets operated
from A.C. house lighting circuits; the for-
mer 1.7 amperes and the latter 2.05 am-
peres.  The useful property of these tubes
is that, within their vated voltage range, the
current through them remains approximately
constant. Such a tube should be used only
in a circuit especially designed for it, and
nust never be placed in a lamp-socket on
the house-lighting Line.

874-Type (Voltage-Regulator)
Socket, UX;
D.C. rated voltage, 90;
Starting voltage. 125;
Maximum current (direct) 50 milliamperes,
876- and 886-Types {(Current-Regulator)

Socket, large (‘“Mogul”) screw type;
Operating amperes, 876-type, 1.7; 886-type, 2.05;
Yoltager range, 40 to 60.

TELEVISION LAMPS

Under this head comne the tubes used in
reproducing televised images at the receiver;
they were formerly known as “neon-gas
glow-lamps,” but the new designation was
decided upon by the Television Committee
of the Radio Manufacturers Association.
These tubes should be used in the plate cir-
cuits of 171- or 210-type tubes, in order
to obtain best results; alse, they require
a series resistor to prevent excessive current
from reaching them, and a minimum direct-
current voltage of 180, independent of the
plate voltage applied to the last tube in the
audie amplifier, Gradual blackening of the
bulb indicates an excess of direet current
passing through the lamp.

Television Lamp

Socket, UX-type;

Plate 180 volts D.C.; maximum current 20 mla.,
while 10 is recommended. (Current is gener-
ated by. output of amplifier, not by television
lamp.)

PHOTOELECTRIC CELLS

These tubes may be considered the “eves"”
of the television transmitter; for it is their
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B“ Powx Emws
Now in Use --they must be good/

They ARE good! Besides full tone, clarity and
volume, you get the thrill of startlingly clear long-
distance rcception. 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
learning amazing value of this Unit.

Utmost economy and convenience, Plug into light
socket and forget it. Delivers up to 100 volts on any
set on D.C. or A.C.—any cycle, YOU TAKE NO
RISK., Sold on real GUARANTEE—it must
satisfy or money paid us will be returned.

ith
SEND ONLY $1.00 F2L 5 cooven st send with
ous value to yourself. Use it ten days, Then if it fails rigid laboratory tests

to do everything we say, return it and money paid us of ‘:}:’Opu.lar Rad’i'o"
will be refunded. Make a REAL receiver of your set. and ‘“Radio News.

APPROVED

and passed by the

v From L)
This Month’s Mail

Eliminator bought from you
about elghtéen months ago is
still giving first-class service,
and I haven’t had to fouch it
since 1 put it into service. It
has glven_me the best radio
programs I ever experienced on
my five-year-old set and
wouldn’t swap for the best all-
electric set made.

Ralph Dunhamn, Portland, Me.

Words cannot express how well
satisfied I am with your Elim-
inator on my #6-tube Supeér-
Ieterodyne,

Minnie Schade. Ashton, X1l

Four Ellminator after two years
of service is still going stiong.
G. Markwick, Hamilton, Ont.

Your Elirainator sure has heen

worth the money many times.
D. McConnaurhey,

Black Lick, Pa.

Have been using Elimlnator for

A » 3-28
i TOWNSEND
- LABORATORIES i

. " Dept. 25
S D i O Attach only - 713 Towasend St.,
satlsfax;ton'.n Sure CILIIS tie $I 00 - Chicago, 111
cost of "B power o very - -
little W._ M. Pearce, to this » Gentlemen: Attached find = $1.00.

Walkerville. aont. o - Kindly send at once Townsend *‘B” Socket '

coupon wer Lnlt, C.O.D. $585 plus postage,

Your Eliminator beats any P ’, on guaranteed 10-day Free Trial. I
$30.00 one I have yet seen. -

E. M, Barrett, -

West Graham, Va. r ‘ AL, 578 B ET s R B aae a5 3 Lt Tt o l
Have had your EHMminater for AT AT im0 e - e s ) T e |

A overua year am})lget u&omgerflul

results on iy amond of the
Alr, James Blackie, ' L U = 0 .60 PO YD Y RS 5 S MR e T G SIS B e State..ouve... l

o ——

Travel on
“Uncle Sam’s” Payroll

RAILWAY POSTAL CLERKS

MAIL CARRIERS ™™ =7 m,,.rmz.'ftmc.,znsz'w.fs.

/ Rush to me, WITHODT
CHABGE FREE 32-page book with
/ o ist of U, 8. Government positions open

$1700 to $3000 Year 7 men and women. sample coaching, and
Many U, S, Government Jolis Obtainable full particulars telling how to gzet them.
MEN —WOMEN, 17 UP sHOLD, MAIL COUPON PR L QT e 8 b e

Steady Work No Layoffs Paid Vacations A OOT S bt it A RN N WA ik b et Yoo

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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| Individual, Independent

Spe aker Volume Control

The Centra-
lab Constant
Impedance
Volume Con-
trol is the
only unit
that allows a
number of
'speakers op-
b/ crated from
the same am- ¢
plifier to be
controlled in-
dividually
without af- |
fecting the ¢
other speak-

—l

"

=g

Constant Input .
Resistance, ers in the

A LIST PRICE circuit. It
J $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 J

line, maintaining a constant imped- M
ance. Easy to insta]l, smooth and ef-
ficient in operation. Send for inter-

.

esting booklet of picture and wiring
® diagrams, “Voliage and Volume Con- J
trols—Their Use” ‘ﬂ

20 Eeefe Avenue Milwaukee, Wis.

BINDING POST
Insulated. No holes to
fish for. Insert wire in
any position. Quick ac-
tion and holds tight.
Standard markings.

J. L. POLK

d 41 Belle Ave. TROY, N. Y.

CODE LEARNED EASILY

ME
HAS HELPED THOUSANDS TO BETTER
. POSITIONS IN RADIO AND TELEGRAPHY
] -y

The OMNIGRAPH Automatle
Transmitter will teach you the
Wireless or Morse Codes, easily,
quickly and cheapiy. Start
3 Ideal opportunities for
you st an operator, broadcaster,
experimenter or railroad official,
A Army, Navy, radio
schools and scientiﬂc lnstltutlons throughout the
world use the OMNIGRAPH, Dept. of Commerce
tests all appHeants for a Radlo license with 1t
Ask for Catalog
NIGRAPH MFG

oM
810 E. 39th Street Dept,

GO.
Bracklva, N. Y.

function to convert into electricity the flue-
tuations of ligltt reflected from the subject
being televised and send them on to the
transmitter, where they are converted into
radio waves and sent out like voice or mu-
sic. These impulses, by now familiar to

many listeners, when received on the loud

speaker sound very much like dot-and-dash
code signals-with very rough notes, except
that they are all dashes. In mechanical
form the cell usually comprises a light-sen-
sitive coating on the inside surface of the
glass, and a wmetal electrode facing this
coating. While no light is shining on the
cell, no current will pass between the coat-
ing and the metal; bhut, as soon as the cell
is excited by light, an electron-stream, the
intensity of which depends upon that of
the light, will pass from the coating to the
metal element, thus closing the circuit.
This description of the action of the pho-

Radio News for March, 1929

toelectric cell explains its use in light-
recording apparatus, fire-alarm systems and
other commercial applications where light is
required to operate a mechanism. These
cells are manufactured in two types; those
of the high-vacuum tvpe require a high volt
age, about G600 volts D.C. for best results.
The proper voltage for the gas-filled type
is found by exposing the cell to the maxi~
mum light to be used and gradually increas~
ing the applied voltage until “ionization”
occurs. This voltage is noted, and a poten-
tial about ten lower is selected as the opti-
mum to be applied. One stage of audio-
frequency amplification is required for ex-
perimental operation of the cell; the re-
quirements for commercial application de-
pend upon the duty of the photoelectrie
apparatus. As the manufacture of these
cells is not yet standardized, characteristics
are not given here.

The «“Candy-Box Special” Short-Wave Receiver

(Continued from page 839)

goes to the P connection on the socket for
the audio-amplifier tube V2. These three
wires are led out through a hole in the
back of the metal box.

Insulated wire should be used for all the
connections inside the box, to avoid short
circuits against the metal. It may be a
bit difficult to solder some of the wires,
because of the cramped arrangement of the
parts, but if the wires are held in place
with a pair of long-nosed pliers the work
can be accomplished successfully.

THE PLUG-IN COILS

In the matter of coils the constructor has
some choice. The writer happened to have
on hand a set of four factory-made coils
consisting of two-inch lengths of molded
bakelite tubing 114 inches in diameter and
equipped with four prongs to fit a standard
UX-type tube socket. Coils of this type
are widely sold, and are very cheap. If
the reader can obtain blank forms of ap-
proximately these dimensions, he can wind
his own coils, using the data contained in
a sketch on this page. The coils illustrated
herewith are designed to cover the usual
short-wave bands with a .0001-mf. tuning
condenser.

If the constructor wants to follow the
original “Junk Box” idea, which has proved
immensely popular, he can use tuning and
regeneration condensers of 32-mmf. capacity
and coils wound on the bases of old vacuum
tubes. For the benefit of those who missed
the articles on the Junk Box or haven't the
blueprints on hand, the coil data for
.000032-mf, condens-

Coil 38: Grid and tickler windings, each
15 turns; range 35 to 45 meters.

Coil 4: Grid and tickler windings, each
22 turns; range 45 to 64 meters. Ticklen
wound double-layer to save space. i

Coil 5: Grid and tickler windings, ea.ch
40 turns; range 62 to 110 meters. Tickles
also double layer. The tube base itself is
too short for this coil, but may be made te
serve the purpose if it is wound with a few
layers of thick paper to form a tube about
two inches long. The wire is then wound
over the paper and will hold it in place.

The grid coils are all wound with No,
24 wire, and the ticklers with No. 26 or
28. It makes no difference whether thei
grid coil is near the prong end of the tubeé
base (as in the coils illustrated on thes
pages) or ncar the top. If the former ard
rangement is used, the start or bottom of
the grid winding is soldered to the G pin
of the tube base, and the end of this same)
winding goes to the left F post. The start
of the tickler winding (which is spaced
about a quarter of an inch from the end
of the grid coil) goes to the other F post;
and the end of the tickler to the P post

ANTENNA COUPLING CONDENSER

In the schematic diagram an antenna
series condenser, C4, is indicated. This
may be of the “postage stamp™ variety,
such as used for neutralizing purposes in,
sets of the neutrodyne type. It may be
screwed to the back or right side of the
box, and once adjusted, requires no fur<
ther attention.

ers are given as fol- T
lows:

Coil 1: Grid and
tickler windings, each
7 turns; wavelength
range approximately
19 to 25 meters.

Coil 2: Grid and
tickler windings, each
10 turns; range 25 to
35 meters,

ar
2,
TICKLER

‘GRID €O

The coils shown herc are
for wuse with .0001-mf.
condensers only. They X
will not cover the speci-
fied bands with midget
condensers.

19100

BOTTOM OF GRID COIL
TOP OF TICKLER

G
@ @
F F
@ @
BOTTOM OF TICKLER
TOP OF GRID COIL.
GRID COILS
COILL Y - 7 TURNS
Cotl. % - 13 © } NO.Z2LWIRE
COIL 3 =25 -
CoiL 4.- 5O - NO.Z6e WIRE
TICKLERS
COIL | - 7 TURNS
goLz -9 NO.ZoWIRE.

cColn3 - 18 -
Con.4-30 -
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Another idca in antenna coupling is to
connect the aerial wire to the cover of
the box, and to bring the cover toward the
plug-in coil. The capacity between the
metal and the coil will, in most cases, be
suflicient to form an excellent coupling
medium.

The operation of the “Candy Box Special”
is exactly like that of any short-wave re-
ceiver, and all the detailed directions on
short-wave tuning published in the past
- few issues of Rabio News should be ob-
served. The operator should usc his left
hand for turning the tuning condenser and
his right for the regeneration econdenser.
In the absence of vernier dials, the knobs
will require rather careful adjustment, but
broadcast and code stations can be tuned
in without trouble.

The tickler coils specified for the tube-
base coils are rather large, but are made
so deliberately to insure a good regenerat-
ive action. With any one coil in place,
and with the tuning condenser set at maxi-
mum capacity, the set should fall into oscil-
lation as the regenecration condenser is
turned up to maximum capacity. If the
set oscillates long before the latter posi-
tion is reached, ranove a turn at a time
from the tickler until it does work in this
manner. It will then regenerate and oscil-
late smoothly at lower wavelength settings
without the controls being unduly ecritical.

A grid leak of five megohms is shown.
This is usually the correct value, but of
course it is a good idea to try others of
both higher and lower resistance.

GRAND RECEPTION
Rapio Coxnstrucror: “Have any luck with

your television set yet? What did it bring
in?”

Rapio ExperiMENTER: “A whole house
full of televisitors, the first night.”—Morris
Cavanah.

In Our
March Issu2:

Into the Green Prism, hy A,
Hyatt Verrill. (A Serial in 2
parts.) Part I. Imagine a re-
flection in a mirror suddenly
coming to life in its three di-
mensions!  Yet it is not as
foolish as it secms at first. Why, is ver
well told in this new story by our well-
known author, who collects material for
his tales first-hand in unexplored lands.

The Worm, by David H. Xeller, M.D.
Although the versatile author cannot en-
tircly escape using the science of psy-
chology in his stories, this one is pre-
dominantly different 1n theme—and mno
less interesting.

fhe Airlords of Han, by Philip Francis
Nowlan. When “Armageddon—2419" was
Eubhshcd, we received a surprising num-
er of requests for a sequel. Mr. Nowlan
has finally given us one which is not only
worthy of its predecessor, but surpasses
it. We know you will follow, with bated
breath, the work of the scientists of both
factions—the Hans and the Americans—
while they prepare more and more effect-
tive means for attack and defense.

The Face of Isis, by Cyril G. Wates. Most
of our readers will remember that in our
cover-illustration contest (Decentber, 1926),
Mr. Wates’ story, “The Visitation,” was
unanimously acclatmed worthy of the prize.
In “The Face of Isis,” the author bases
his plot on the discovery of an ancient
Egyptian casket and on the scicnce of
archaeology. The contention is that the
Aztec culture was an offshoot of ancient
Egyptian civilization; it is made quite
plausible.

And others.

Whether You Use the NEW Arrangement
of the ‘‘HiQ-29" Recerver, or Follow the
Original,

HAMMARLUND PARTS
INSURE SUCCESS

The New Arrangement of the Master
“HiQ-29" Receiver, which will
arpeal to many set builders,

eimploys the new Hammarlund
“Battleship’® Multiple Con-
denser and Push - pull
Audio Amplification.

“Battleship”
Maultiple Condenser:

Master “Hi(Q-29” Coils

This wonderful new
receiver, with tuned
band-pass filters, was
designed for extra-
ordinary performance
and that is what it

Plan your Master
“HiQ-29" either way
—using the New Ar-
rangement or follow-
ing the original speci-

g(e:atlgglsi.ght:;ou v:;’;ﬂ delivers. Unheard of
resillis  Bond éll selectivity, ama:zing
former standards. - Tilyore | delighe
ful tone.
Hluminated
Drum Dial

The coils, conc.ensers, chokes, shields, drum dials and
foundation unit are of Hammarlund design and manu-
facture — whi¢th means QUALITY UNSURPASSED.
; HAMM.'ARLUND MANUFACTURING CO.
424-438 West 33rd St., New York, N. Y.
!

ZSend 2.(5;6 for "“HiQ- b é b Y§ur Deales
9" Construction I d “an’t Supply You,
Manual. It groes a mmgsrto/vw n Write Direct To
all details. Us.
PRODUCTS
L X, % —

Everything in
Radio at Wholesale

We supply every radio peed from
our mammoth stock of kits,
parts and sets of latest design.
Lowest wholesale prices. Expert
attention; immediatel service.
Write for big, illustreted Cata-
log “B-5.”

Allied/Radi:
. CORPORATIGN
: Tl W. LAKE_STRE‘E}, t

Esy
Bacawik, the first and oldest radio// V08| §
specialty house, offers yon unusualf/ il
gervice this year. Bigger stocks,
%mckexj shipments, lower prices. &

ezl with an old established, reliable
house. Get honest goods, honest scrviee,
honest prices. Barawik service makes you
more money. Send now for big new Catalogshow=
ing lowest wholesale prices.

BARAWIK CO. Zrgn s, §

¢ Mail This Couporr Now for Frec Radio Guide -
o O T Rt Srp e T e PP ke S bk el P O O ke 0 B Sl S T e

Name

Address

Insure your copy reaching you each month. Subscribe te Radio News—$2.50 a year.
Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C.
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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 book
that all should read. Over 116 pages.
Large 9x12-inch size.

Only

50c

Per Copy

At all newsstands
or write direct

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 oncé
you 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.
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ome should be without

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. Crities 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—
50c¢

Per Copy

Sold at all newsstands or
write direct—112 pages—fully
illustrated-large magazine size

POPULAR CARD TRICKS

By WALTER B. GIBSON
Pleasant Entertainment for All

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 wili
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
anyon¢ 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 illustratcd—large
magazine size

Only
25¢
Per Copy

At all newsstands
or write direct

There is nothing left unsaid—every v
phase of beauty culture is fully treated. L w
The art of make-up, care of the hands, O‘
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Meters the Fan Needs

(Continued from page 825)

still in use) a separate D.C. voltmeter read-
ing from 0 to 8 volts is very desirable.
With this meter you can make more accu-
rate measurements, and determine whether
or not individual tubes are receiving their
proper voltages. A voltmeter like this is
essential when 199-type tubes are being han-
dled; as small voltage-differences seriously
affect the operation of these tubes, which
are rated at three volts and 60 milliaiperes
of filament current.

SPECIAL DEVICES

There are on the market a number of
special radio set testers and “analyzers”
that are literally worth their weight in gold
to the bona-fide service man who has the
gold to pay for them. They consist for the
most part of two or three meters, each of
which performs several duties at the turn of
a special switch or the pushing of certain
buttons on the case. One meter is usually
a three-range A.C. voltmeter, 0-4, 0-8 and
0-150 volts; the other a combination high-
resistance D.C. voltineter and D.C. milliam-
meter, with two, three or four voltage scales
and two current scales. In some types of
testers there are three meters, one A.C. and
two D.C.

Practically all these testers are equipped
with test cords and adapters which allow
the operator to determine all the operaling
conditions of a radio receiver of any kind in
from ten to twenty minutes. All these tests
may be made by using the regular voltages
normally supplied to the set by its batteries
or power units, and without disturbing any
of the normal connections. On the more
flexible instruments, any one of the meters
provided for its multiple purposes is avail-
able for external use; as perhaps for experi-
mental work. Connections are made to the
proper binding posts after the proper “mul-
tipliers” or shunts have been put into the
circuit. These analyzers represent some-
thing of an investment, but they pay for
themsclves very quickly.

No Patents in Australia

ATENT problems in the radio field have

caused much distnrbance in the indus-
try outside of the United States. In Great
Britain it appears that more or less success
has becn shown along the line of collecting
royalties directly from set builders—a pro-
cedure which would be attended with some
difficulties in the United States. In addi-
tion to this, it would appear that a patent
cannot be withheld from public use; but a
license under it may be demanded, on pay-
ment of a royalty decmed adequate by ad-
ministrative officers, subjcet to court review.
The Australiang, however, seem to have cut
the patent knot. DPractically all patent
rights on major radio inventions on that
continent were owned by Amalgamated
‘Wircless, Ltd., which operates the principal
radio stations. After long negotiations,
an arrangement was rcached belween the
company and the Australian government,
whereby all those palents are thrown open
freely to public use by dealers, broadcasters
and listeners. In lieu thereof, the company
receives three shillings (75 cents) a year
from the proceeds of each listener’s license.
it is believed that this will result in a con-
siderable growth of radio activity in that
Comnonwealth.
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