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your money’s worth
o o o in musical performance

“nest Receivers Are“Thordars

fmcﬂ‘ 7_ -

ONE Fidelity . . . the master

salesman of radio . . . is the
constant companion of the Thor-
darson equipped receiver. A snap
of the switch . . . a turn of the dial
. « » and his message begins, He
collects no commissions . . . has
no expense account, yet works
unceasingly, delivering his mes-
sage of qualily reproduction to
everyone within earshot. Without
his effortless activity the set man-
ufacturer’s days are numbered,
for the public will accept no sub-
stitute for Tone Fidelity.

It is significant that the man-
ufacturers of the world’s finest
radio receivers almost universally
have selected Thordarson power
supply and audio transformers to
carry this message of tonal pur.
ity into millions of homes.

neutrodyne-plus

Whether you are engaged in
building, selling or buying radio
receivers, remember this: Thor-
darson power supply and audio
equipment spells quality repro-.
duction.

THORDARSON ELECTRIC
MANUFACTURING CO.

THRANSFORMENR SPECIALISTS SINCE 1895
Huron, Kingsbury
and Larrabee Sts., Chicago

TRANSFORMERS

SUPREME IN MUSICAL PERFORMANCE
;ﬂ’a

EQUIPPED
WITH

G
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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 singledial 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 bein
can get your share of t

spent yearly for sets, supplies, service. You
is business and, at the same time, fit your-

self for the big-pay opportunities in Radio by joining the Association.

Join the Radio Association
of America

A membership in the Association offers you
the easiest way into Radio. It will enabie
you to earn $3.00 an hour upwardsin 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 —If You Wish the
No-Cost Membership Plan

To a limited number of ambitious men, we will give Special Memberships that

may not—need not—cost you a cent. To secure one, write 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.

Radio Association of America, Inc.
4513 Ravenswood Ave., Dept. RN-5, Chicago, Ill.

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.
Our cooperative plan will make it possi-
ble for you to establish a radio store.
You have the privilege of buying radio
supplies at wholesale from the very first.

Please say you

saw ik in
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RADIO-W SELEC
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Earned $500.00 Spare Time
Frank J. Deutsch, Penn.: “I have made
over $500 out of Radio in myspare 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 organization of Radio
Engineers, and my income 15 225%
grealer than it was.”

Doubles Income In & Months
W. E. Thon, Chicago: *'Six months after
envolled I secured the managership of
largeRadioStoreand doubled myincome. &

] = = 1
. Radio Associationof America,Inc. -
} Dept.RN-5, 4513 Ravenswood Ave.,Chicago,lil. s
1 -
: Gentlemen: Please send me by return mail full details 8
3 of your Special Membership Plan, and also copy of §
3 your Radio Handbook, :
1 ]
1 1
U (NGIRE- - - o oo o e s S et S 5 e
1 ]
. ]
: Address o mecmm—mammm e e mm e :
! ]
1 ]
L City .o comcmmm e ammm e e = State _._______._.___. 1
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IN THE FORTHCOMING ISSUES

For our June and following lssues RADIO NEWS has in preparation, among others, ithe following articles of Interest to
our constructors:

A NEW BROWNING CIRCUIT. Professor Glenn H. Brown- A NEW TYPE OF SUPERHETERODYNE. Thls recelver.
ing, co-inventor of the famous Brownlng-Drake. has de- the last achlevemént of the late R. E. Lacault. inventor of
veloped a new recelver employing the new UY-224 A.C. the Ultradyne, will appear in the nesr future, and he
#’fi““&f tnbtu‘.l On a trlaldnfdlhlsulletllnd Bn;to‘:\. nlr;g found of speclal interest.

aciflc Coast 8tatlons were recelved on the loud speaker. ¢ o 5 o v -
is designed to work with the mew Mitlen ““Velvetone” ampil- A Cg?Rpé}E“}omsﬁcggnﬁ?,iT?gLgonigrll‘f%\:cfnﬂﬁ Ed‘}l‘ur
e a8 A e e e [t gl D il e o e e
appear in the nest few 1ssues. mc';iere:mee:mnﬂ? adapted to present-day requirements in

THE “VELVETONE' 245-TYPE AMPLIFIER, the first to SHORT-WAVE TRANSMITTERS. At the request of many
use the new UY-245 A.C. 2%-volt power tube. designed by readers, RADIO NEWS will resume publlshing arifeles on
Jumes Millen, will appesr in June. 1t zlies remarkuble thls subject. beginning with a Jow-powered (201A) outfit
volum_qAand quallty with o 245 push-pull stage, and furnishes to give the amateur a modest staPt at low cost.

LD B DS 7 L TG AVIATION RADIO EQUIPMENT. The remarkable recent

THE “EVERYMAN A.C. SCREEX-GRID FIVE.,” hy Zeh developments of apparatus of this tyvpe will be expioited
Rouck, will bo so described that §t may be readily con- in the next few issues of RADIO NEWS;: the improved
structed either as s complete recelver or as a tuning unit Radio Beaton, one of the most lmportant adiuncts of ¢om-
to opersto a séparate power amblifier, mercial fiying, will be described in the June hesue.

RADIOSKETWS is published on the 10th of esch preceding month. Thers are 12 obtgined frem the publishers. Copyrighted In Germany. Reproduction of articles
nunbers per'ruir. Sub:crlptiga\ O%rlco 1s '245% ‘S“E:lm U ?’. md‘U pgssgllnm. in Germany is reserved for Radio. Berlin 42.
Canada snd forelen countries, 33.00 per year. U. 8. Coiln as well 33 U. 8. Stamps N is for 2ale at sll newsstands 1n the United States snd Canada.
sccepted (no forelen colns or #lamps). Bingle coples, 25 cents each, Checks end ln};ﬁ?lgﬁn—g:‘;'ss. e da]L'Open. Paris. France. eEuropun a!:e‘nu: Br! J. Wise
money orders should be drawn to order of EXPERIMENTER PUBLISEING Et Cle. 50 Plice Verte, Antwerp, Belgium.
€O., INC. HOW TO SUBSCRIBE FOR RADIO NEWS. Send Your name. sddress and re-
All communications and contributions to this journa) should be eddressed to mittance to Experimenter PPublishing Co., 230 Fifth Ave., New York. Mention the
Fditor. RADIO NEWS, 230 Fifth Ave.., New York. N, Y. Unasccepted contribu- name of the magazineé You are ordering. We also publish SCIENCE AND INVEN-
t'hu;’- cannot be relt‘;u";led un]es:;, |{u"up°5"f\° hpuib]een llnclluded.1 .?u tccel;ted cc;;- TION, KADIO LISTENERS® GUIDE and AMAZING SBTORIEB. Write clearly.
ributions are paid for on publication. speclal rate is paia for_novel experi- + y IS 2
ments; good photographs asecompanying them sre hirbly desirable. Publisbers are ’_J!‘_.Afﬁsz %u?;r;eﬁ.n'{‘?fmn'n;:mnll:?ll::p:;go:nralyo cllf:ckl,“nl::{l(e)y oEd‘:rs ‘!: :;é?;)te‘::a
not responsible for Joss of manusCripts. although every precaution is taken with letter If cash in enclosed. Asold sendlng cash through the mail If possible. Sub-
such manuseripts. ubon Teceipt thereof. scriptions for less than one year are not accented. Hubscription may be made in
RADIO NEWS. Monthly. Entered ss second-class mstter, July 13, 1624, at the combination with BCIENCE & INVENTION, RADIO LISTENERS' GUIDE.
Post Oftice at New York. N. ¥.. under the Act of March 3, 1879. Adaitional entry and AMAZING STORIES.
at Dunellen, X J. nnd san Franeiseo, Calif. Title rexistered U. 8. Patent Office. POSTAGE. We prepay postage in all parta of the Unfted States. Mexico and
Copyright, 1929, by The Experimenter Publishing Co., Ine., 230 Fifth Ave, {s1and possessions. For foreign or Canadian subscribtions we require 50 cents in
New York. The contents of thls magazine are copyrighted snd must not be sédition to the suhseription price for sdditionzl postage charge.
veprodueed in the United Btates without egising full eredit to .the publication. CHANGE OF ADDRESS. Notify ua as far In advance as possible. It requires
Translation into foreisn lanfuages must not be made unless permiscion s several weeks to make an address change on our records. Alvays write clearly.

The contents of RADIO NEWS are indexed in the Industrial Arts index. eoples of which can be found In evers Ubrary.

Published by Experimenter Publishing Company, Inc.

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

Editorial and General Offices - « 230 Fifth Avenue, New York City
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H. C. LEWIS—
President

o~ Ll

VIATIon ! ELECTRICITY f'? @

-----------------------
H. C. LEWIS, President

\
e
COYNE ELECTRICAL SCHOOL, Dept. £9-27
1 500 So. Paulina Street, Chicago, XL

Dear Mr. Lewis: Without obligation send me your big free catalog
and alldetails of Free Employment Service, Aviation, Radioand Auto-

. motive Electrical Courses that are i ed many “'earn
whilelearning.’’ lunderstand 1 lesma

ELECTRIGAD-SCHOOL . '}

.........................................

H. C. LEWIS, Pres., Dept. 59-27 _[Est. 1899 Adrect o e e a3 en VAT bmr v -
500 So. Paunlina Stre 1o g =
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This big book of mechanical formulas—
fully illustrated — large magazine size

only zsc Per Copy

At All Newsstands or Write Direct

Hundreds of Things You Can Do!

, . .

It’s So Easy To Build from this Book
(44 HAR'S GOLD IN THEM THAR HILLS, PARDNER.”
I How oiten have you read that expression? How often have
you longed for a machine that would tell you the exact spot at
which to dig in order to locate the gold about which the prospector
speaks? How often have you been told that a pot of gold has been

buried on an estate somewheré and which would make the individual

fabulously wealthy if he could but discover where that pot of gold is

to be found? There are mechanisms which will do that. One of them
is an electrical treasure locator built on the principle of an inductance
The construction of such a treasure locator is described in
detail in this “How To Make It Book.” In it you will ind many other
treasures.
of a telescope, building a model tug-boat, a deaf-phone that is of real
benefit, the construction of a small lathe, an enlarging machine, a
telegraphone {a machine which electrically records the voice on a steel
wire), and myriads of wrinkles, recipes and instructional articles too
numberous to mention, and written so you can understand it by the
staff of SCIENCE AND INVENTION, publishers of this magazine.

“Thar’s gold in them thar hills, Pardner,” and there is a wealth
of information in this well-illustrated book.

balance.

EXPERIMENTER PUBLISHING CO., Inc., 230 Fifth Ave,, New York

Full details for the grinding of a mirror and the making

TTT T T T T MAIL TO-DAY ———————- '

EXPERIMENTER PUBLISHING CO., Inc.,
230 Fifth Avenue, New York, N. Y.

| |
= ]
|
} Gentlemen: |
| Please send me a copy of your book, “ITow To |
| Make It.” Enclosed please find 25 cents. I
| |
: |
|
|
i

NAME - ooins s e e e - mee « e ot | o s P s, i

AAAres? oo rre sdmi s o AT

Pisase say you saw tt in RADIO NEWS
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1930 Reception
Will be Different!

Try It NOW and See—~in the New

S-M 720AC All-Electric Screen~-Grid Six
et |

Tubes Required
3 UY224 (C324)

(The new A.C. streen-grid tube.)
2 UY227 (C327)

(The present popular heater tube.)
1UX245 (CX345)

(Thé new super-power moderale
voltage output tube.)

Know How Next Year’s Best Will Sound

SCREEN-GRID tube with A.C. heater-type fila-
ment, nearly twice as good as the wonderful
UX222—and the ’22 in S-M 1929 sets is ena-

bling S-M setbuilders to get station after station never
heard with common factory-built sets. . . A power
tube with more than sufficient undistorted output
capacity to fill the best dynamic speaker—yet without
the high plate voltage required for the 250. . . Every
refinement of precision manufacture as built into the
tremendously successful 720 (D.C.) Screen-Grid Six—
plus improvements which make the new 720AC
All-Electric a set capable of far better reception, both
as to distance range and selectivity, and tone quality

as well, than even the original, never-vet-equalled,  twotone shiclding cabinet, less tubes and power unit.
720. . . Be the first on the ground with it! Get your snliéll'?ho:nfo SNA 669 %ﬂ::;’.-'&':!f@'fgﬁg. s's's'?fs%?‘zs

order in at once to your S-M jobber or dealer. eb, o oy be changed over atslight cont

Used with the new SM 669 power supplys the
720AC is a complete alleelectric receiver designed
especially to bring out the extreme ibilities of
these new tubes. Price, completely WIRED in 700

S-M Audios-Positively Guaranteed Superior

257 Push-Pull laput Transformer, to
operate from one amplifier tube into
two 171A, 210, or 250 tubes. Each..$7

227 Push-Pull Interstage Transformer, to
feed from two 1124, 226, or 227 tubes

late current eatirely out of the trans-
ormer winding and thercby avoids the
comimon injurious effect of hysteretic
distortion. _Amplification obtainable—
running as high as 413 to 1—1s fur higher
than with any standacd transformers of

That same unch;msie ble puritv and
fidclity of tone, which has established
S-M supremacy cven more firmly this
year than ever before, can be built into
any recciver or amplifier by using the
new SM Clough-system audio trans-

formers., Guaranteed absolutely and un-
conditionally to surpass, in their uniform
amplification of ail notes from 5000 down
to 40 cycles, any other transformers ob-
tainable on the American market at any
price, these unlque instruments make use
of a principle totally different from any-
thing used in standard transformer con-
steuction—built-in rescnance to even out

comparable tone quality.

SM Clough system audios arc now
obtainable in a complete line, for both
single and push-pull amplification, a»
follows:

255 and 256, for standard usc in first and
sccond stage respectively. Each....$6
225 and 226, similar to 255 and 256, but
larger and slightty more perfect in both

into two 112A, 226, 227 or 171A, 210
or 250 tubes. Each...... 5 o8B0 odoo $8
258 Tapped Output Impedance, to feed
from two 171A tubes into any standard
speakers. Each..covovvvnons 6660000 $5
248 Universal Qutput Choke to feed out
of two 210 or 250 tubes into one to six
or more standard speakers; provided
with several impedance-matching taps.
It will handle over 20 wates without

the amplification curve in the eritical
range ' which ordinary transformers
weaken—and a circuit which keeps D.C.

core saturation. Open-mounted. Each $7
228 (248 in case like 227). Each,......$8

frcguencv characteristic and amplifi-
cation ratio. Each........... . 39

For the New Tubes: S-M 335 Power Transformer
This is the transformer used in the new S-M 669 power unit. It contains one

105 to 120 volt primary; one 5 volt, 2 ampere, rectifier filament winding: two

2.5 volt, 6 ampere, filament windings. Platc voltage with one "80 tube, 300 volts

at 100 m.a. Provided with iron end terminal mountings, or (335U) in open

mounting; either type $15.00.

Silver-Marshall, Inc,

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

... Please send me, frec. the complete S-M
Catalog; also sample copy of The Radiobuiider.

For enclosed . ......o.o0u-s in stamps, scad me the
following
§0c Next 12issues of The Radiobuilder

Arve you getting the Radiobuilder; a monthly publication telling the very latest 3
developments of the S-M laboratories? No. 11 {(Mar. 1929) gives further details of .. $1.00 Next 25issues of The Radiobuilder
the new 720AC. Send the coupon for free sample copy, or to enter your subscription SM DATA SHEETS as follows, at 2¢ each:
if ;v;m swant it regularly. "No. 1 .670B. 670ABC Reservoir Power Units

buiid rcsionally. but do not have as yet the S-M Authorized Service ... .No.2. 685 Public Addreas Unipac
Staﬁg:l::p;:;intﬁnrg{;,“‘;sk ab(’mt :‘: . = J - * ) ‘"No. 3..730. 731, 732 ' Round-the-World" Short

I
| I
SILVER-MARSHALL, Inc. i

No. 4. 223, 225, 226, 256, 251 Audlo Trans-
848 West Jackson Blvd.; Chicago, U.S. A,

formers ; .
.Na.5 .720 Screen Grid Six Receiver
"'No.6. 740" Coast-to-Coast™ Screen Grid Fous
. No.7.675ABC High-Voltage Power Supply and
676 Dynamic Speaker Amplifier
. .No. 8. Sargent-Rayment Seven

‘"7 No. 9. 678PD Phonograph Amplifier
No. 10. T20AC All-Electric Screen-Grid Six.

AAATOIN &5 5§ s s 955§ o Srbubinang 8 B B aw pi0-s FOIH @ 00 0 o

Please say youn saw it in RADIO NEWS
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Scott Receivers are
designed for those
who have tried other
recelversandare now
looking for something
BETTER. They are custom
built toyourorder and are
soldonly thru RadioTechni-
cians carefully selected by
the Scott Tranaformer Company.
This poliey of distribution puts
You in contact with a man with
Yearsof radioexperience nnd who
has & thorough, practical know-
ledge of radio—who can supply
You with a precision instrument
thatis guaranteed tooutperform
any other recelver available to-
day —and who will take care of
that instrument for you from the
time of purchase. This policy
eliminates all possibility of
~ dissatisfactionon yourpart.
Send coupon TODAY for

~ full particulars and for
pame of your local

3
6 stations distance 6,000 miles.
7 stationa distance 7,000 miics.
6 stations distance8,000miles,
2) A world’s record for
est number of programs
from stations distant 6,000 or
more mijes,
19 programs 8,000 or more mla.
19 programa 7.000 ormore mia,
79 programas 6,0000r more mis.
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cAnnouncement

. and a policy of distri-
E. H. SCOTT
Designer of receiv-
ers holding practi-
cally all the world's
records.

bution which insures the
purchaser’s complete sat-

Verified World's
Records Held by Scott

Rec
1) A world’s

8,000 miles.

eivers
record for nume-
ber of stations heard, distance
6,000 i

ONE DIAL Conitrol
on the New

Scott A.C. Nine

The New Scott World’s Record A.C.
Nine which again repeats its unan-
swered challenge to the whole world
of radio to equal its performance in
any kind of competitive test, is now
improved by the embodiment of Single
Dial Control. Now, by merely plug-
ging into your light socket and turn-
ing one small knob, practically any sta-
tion within 10 kilocycles of any other
station is brought in with thunderous
volume and with vigorous, life-like,
full-rounded tone. Anyone can tune the Scott

World’s Record A.C. Nine now. Anyone canfully
enjoy ite oft-demconstrated limitless range and

eat-
eard

revel in the endless parade of distant stations
its brightiyilluminated drum dial records. Thor-
oughly shielded—perfectly ptable—no hum—us-
ing A.C. tubes—stationscomeinatonlyonepoint
on the dial and alwaya at the same point.

Truly. In a1l ita history, radio has never offered
80 much as is available to you in this Iatest mod-
€l of the one proven World's Greatest Receiver.

The New Scott
Symphony

cGHIS 18 the New Scott World’s Record
A.C. Nine with the Single Dial Control.
The intermediate amplifier is completely
shielded. 1heappearance of the receiver
i3 that of the fine precision instrument
which it 1s.
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MODEL
A.C. or D.C.

To meet the demand for a bet-
ter {)erformmg custom built
small receiver which is low in
price but high in performance,

A SuBE Moo,

the new Scott
Symphony was created. One
stage of Shield-Grid Amplifica-
tion is used, making it the equal
to many nine tube sets and is
surpassed in general pertorm-
ance only by the new Scott World’s Record A.C. Nine. One dial control—easily tunes
out the locals and brinFs in distant stations. Engineered to the same quality standard
as the nine tube model and backed with the same unqualified guarantee of superior
performance and complete satisfaction.

Self-contained power supply in A.C. Model

The A.C. Model of the Scott Symphony is equipped with builtin A.C. power supply which
supplies filament, plate and grid current to alﬁg. C. tubes used and the171 A power tube.
The D.C. Model is so designed electrically,
that its current consumption is extremef;
low, thereby making it the ideal receiver for
sections where A.C. current is NOT avail-
able or where it is desired to use batteries.

Plepgse say vyou saw it in RADILO N EWS
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Prcorn Pap
- of New 199 Models

isfaction and protects all
the professional set build-
er’s profils o o o a

Professional Set Builders!?
Scott Apparatus Now Sold Only

thru CUSTOM SET BUILDERS

The custom building of fine radio receivers is still a profit-
able profession with our plan for those who are technically
qualified, because there are thousands of people who want
the best there is in radio and who know that the best can-
not be produced by mass production methods but only thru
the custom method of hand building.

This season Scott Products will not be sold direct to consumers nor thru
jobbers, but exclusively thru professicnal custom set builders. We

ave adopted this policy because we believe in you and recognize the
fact that your ability to deliver a far better receiver than any mass-
production factory can make, and our protection of your market, will
result in the growth of your business, and in turn, the growth of ours.
Our line this season is complete and will enable you to supply a Scott
receiver in a good console from as low as $90.00 to as high as $1, 500.
1t embraces the Scott World’s Record Shield Grid Nine, the Scott
World’s Record A.C. Nine, the Scott Symphony in both A.C. and
D.C. models, and a line of cabinets which enable you to out-class, at
the right price, anything else in the field.

We Help You Promote Sales

We have, ready to imprint your name thereon, illustrated advertising
mailing pieces for you to use in spreading the news of your appoint-
ment as the franchised Scott Builder in your locality. Our 48 page
book *‘How to Sell Good Custom Built Radio’’ tells you all about the
Scott Plan and our proposition. It is the first and only complete, prac-
tical treatise ever prepared which clearly points the way to financial

success for the Custom Set Builder. It is, however, sent only to those
who canqualify and meetourstand-
ards as a Custom Set Builder.

COUPON

ForQualification Blank

The Scott Franchise is, most na-
torally, a valuable one. Not only
because of the obvious superiority
of Scott Receivers, but because
after you are aéf)pointed a Scott
Franchised Builder, you will have
taken a step towards establishir'ig
for yourself a REAL PROFIT-
ABLE business that will, with our
co-operation and assistance, enable
vou to make more money than youo
ever dreamed was possible in the
Custom Set building business.

Complete Line of CABINETS

Never before have we had a more beautiful or complete line
of cabinets. They are the last word in ‘‘moderness’’ with
sliding doors, rich selected walnut burls, hand rubbed finish.
We show on these pages three of our ten different models
and all are fineexamples of the modern furniture craftsman’s
art. They will en-
able you to meet
every cabinet de-
mand from the
mostmodesttothe
massive, rich, dig-
nified hand carved
console that will
add distinction to
the finest home.
You can secure
four of these con-
soles either with
or without phono
combinations. All
are of the very
highest quality
and workmanship
but are priced un-
believably low,

ABOVE:
The
Taranaki
TOTHE LEFT:
The
Canterbury

Set Builders
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Steps right out thru
powerful local Chicago
stations,~--and finds
Birmingham, Alabama
with

New Radjio Invention

1 Sho'was Happy!'says Mammy Jo

AMMY JO was waiting up for us—her eyes rolling with
excitement. She had beén lonesome all day, she said. Even
with her two small charges, and the radio for company, she
was blue—just pining for a voice from home. We knew she used to
try, time and again, to pick up broadcasts from Southern Statious,
but without any success. However, that was not surprising; strong
local stations had always
smothered out distant ones
on my radio.
“l think that Radio’s gone
crazy,” now cried Mammy
joyfully. “I just thought I'd

Subwave-Aerial Recommended
by Liccnsed Radio Operator

“After thoroughly testing yonr Un-
derground Antenna I find that it gives
entirely satisfaclory results.

{md me some peppiah music
o c¢heah me up, so I starts
foolin’ with the dials. Nex
thing I knows, the announcah
man says I’s listgnin’ to Sta-
tion WAPI, at Bummin’ham,
Alabama—and thah I was,
down in my Own Home
I'own! 1 listens to that sta-
tion fo' a tong time, and 1
sho’ was happy. Dey ain’t
got music like dat up heah.

I would recommend it in
place of inside aerials, roof
aerials or loop aerials, for
reasons of clearer reception,
redueed pick-up of outside
interference and static, easy
and convenient installation
and it_is non-directional.”
Yours truly,

Wm. Stringiellow,

(Reprinted by permission of
Myr. Stringfellow)

No SUH! I sho’ does think dat thing has gone crazy.”

Ground Wave Reception

“No it hasn’t Mammy,” I laughed. “You've just been
getting Ground Wave Reception with my new antenna,
Subwave-Aerial. Until yesterday, I had my antenna up
on the roof. That's why air noises and all the big pow-
erful broadcasting stations we have around here in
Chicago kept out-of-town stations away. Don’t you
remember, Mammy, you asked me yesterday why I was
digging a hole in the ground under this window—and I
tald you I was digging up a new radio?”

“Yes Suh,” grinned Mammy. “But does you all mean
to say dat aerial business got me my home town?”

“That’s right Mammy,” I assured her. “You know it’s

Please

say you sew

the aerial that picks up radio waves and brings them to the set.
When the aerial is in the ground, it’s protected from a lot of
interference. From now on you can probably go back to Alabama
every night.”

Reduces Static—Gets Clearer, Sweeter Tone

That was explanation enough for Mammy Jo. But when I told my
friends about my amazing new underground aerial—how it reduces
noise, gets clearer reception on both near and far stations, better
selectivity too, and much finer tone—and that it didn’t cost me a cent
more than an ordinary aerial—and is guaranteed for 25 years—
every one of them wanted to know all about it and try out a
Subwave-Aerial.

YOU can test Subwave-Aerial FREE

When Subwave-Aerial can get results such as illus-
trated by the story above why let noise and interference
keep you from getting distance on your radio?

Now you are given the opportunity to try out this wonderful
new radio development without risking a cent, There's a new
radio thrill in store for you! We feel confident that when you've
heard the amazing difference in reception, and realize the great
convenience of this modern combined antenna and ground, you'll
wonder bow you ever put up with the old; inefficient, dangerous
method. Hurry and send for all the interesting details about
Subwave-Aerial!  Mail the coupon Today!

UNDERGROUND AERIAL PRODUCTS
Suite 618, St. Clair Building, Dept. 827-G.W.
St. Clair and Erie Streets Chicago, IIl.

UNDERGROUND AERIAL PRODUCTS. :
Suite 618, St. Clair Bidg.., Dept. 827-G.w.,
St. Clair and Erie Streets, Chicago, Iil. 1
Rush Illustrated literature on the new Subwave-Aerlal and detalis B
of your Free Test Offer. No obligation to me. 1
|
Nome! ww shesbiapmnkdBad s ddoanme o5 o s b mbldEeama b st o - ol l
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Radio and Awiation

VIATION in this country is progressing with the same giant
strides taken by the radio industry during the past few
vears. The development of air navigation and safety to
life in the air will, to a large extent, depend npon engineer-

ing achievement in the radio field as applied to aviation. It is
interesting to recall, in passing, that radio and aviation have heen
companion sciences from their earliest davs. Prof. Reginald A.
Fessenden, one of the most prolific inventors this country has pro-
duced, conducted muclh: of his preliminary work on radio on Hoanoke
Island, just about three miles from where the Wright brothers
were doing their first work with gliders at Kitty Hawk, at the
suine ‘iime.

The very great need for suitable radio safeguards for flying has
been brought very thoroughly to the publie mind hy almost every
long-distance flight. The lack of suitable radio equipment made
it necessary for the late Conmmander Rogers and his erew of the
Navy flving boat to spend six liorrihle days adrift in the Pacific.
Similar oeeurrences have been frequent, and their nummber is increas-
ing. On the other hand, it has been possible for an airplane flying
from California to Australia to be in almost constant communi-
cation, either directly or thiough relays aceomplished by steam-
ships, with both the American and Australian continents. BEven
Lindbergh, in his flight, would Lave saved an interested, hopeful.
but nevertheless fearful world mueh anguish if his progress across
ihe Atlantic conld have been followed by radio.

Flving the night mail has been made very much safer by radio
beacons and other important radio developments. Commenrcial
aviation may be benefited in much the same fashion; and it is very
likely that within the next year or two the arvival and departure
of airplanes at the various airports throughout the world will he
greatly facilitated hy the work radio engineers will undoubtediy
Jdo in that time.  Commercial enterprises using the airplane for
the transpertation of their merchandise will be enabled to keep

i touch with their own carriers at will.

This rapidly-growing field of enterprise is onc which should
intrigie the interest of every forward-looking radio engineer. We
believe that a great many of the men who have contributed greatly
to the scienee of radio are interested in aviation, and with this
idea in mind we contemplate including in Ramo News and Sciexce
axp IxvesTtiox—two of the scientifie publications in the Experi-
menter group—sections devoted to flying.

There is at present, a very rapidiy-growing interest in the motor-
less machines called gliders.
by the Wright brothers was done with gliders.) People who are
devoting their attention to the development of the air industry

(Most of the preliminary work done

throughout the world are very keenly interested in the glider from
the standpoints of study, pleasure and profit.

We have been very fortunate in securing as contributing editor
for aviation. to both of our publications, Mr. Augustus Post, who
was for twenty vears Secretary of the Aere Club of America,
and who, as far back as 1914, made the following prophecy of
Lindbergh's flight to Paris:

“A man is now living,” lic wrote, “who will be the first human
He will cross
All at once Europe will move two
days nearer; instead of five days away, it will be distant only thirty

being to eross the Atlantic Ocean through the air.
while he is still a young man.
hours. . . . It would scem out of keeping with the general economy
of weight, when even the parts are not duplicated, that the pilot
should be carried in duplicate. . . . . As for keeping awalke and alert
for the whole time of flight, every aeronaut knows that this is
possible. . . . Whoever crosses the ocean ihrough the air for the
first lime will be too busy to be lonesome!

“Imagine, then, the welcome that awaits the Columbus of the
Air! The cables warn of his departure, before him flies the wire-
less announcing his progress. Ship after ship, waiting the great
moment, catches glimpses of the black dot in the sky; ocean steamn-
ers, bearing each a cityful of human beings, train thousands of
glasses on the tiny winged thing, advance herald of the aerial
age. Above all he rides, solitary, intent. There will be no time
to decorate for his coming; flags will run up hurriedly, reofs in an
instant turn black with people, wharves and streets white with
upturned faces, while over the heads of the nultitudes he rides in,

to such a shout as the ear of man never heard. No explorer ever

“knew such a1 weleomg, no congueror, as awails the Columbus of

the Air”

QS

Epitor1aL DIrRECTOR.

985

wWwWw americanradiohistorv. com


www.americanradiohistory.com

986

Giant Speaker of
Four-Mile Range

Human Speech Organs are Imitated on
Huge Scale in this Super-Power Radio

Reproducer

By C. Sterling Gleason

HE city of Los Angeles, California,

has a new town crier. That guaint

figure, an anachronism in these days

of great cities and thunderous traffie,
has long been missing from our modern
world. But now, given a new voiee so pow-
erful that it can be heard for several
wiles, he can again ery out the news to all
the people of the town, as in days when a
city was hounded by castle walls.

The modern crier, riding in a sound-proof
eab upon a large truck, speaks to the world
through a microphone—and the whole city
hears. The device which enables him to ad-
dress the world in such stentorian tones is
a powerful specch-amplifier unit coupled to
i new type of loud speaker which imitates
the action of the human threat and larynx
—thus giving the same guality that enables
a tenor to fill a large auditorium with a
vound, robust tone, vet without the least
strain on the part of the singer.

Designers of the exponential type of loud
speaker are familiar with the faet that the
action of the speaker’s diaphragm sets up

“standing wave” in the horn, and that the
horn must be quite long in order to compare
favorably with the wavelength of the low
bass notes. The action of the ordinary horn
way indeed be compared to that of a man

Frank Hetsel in the sound-proof microphone room

of the truck, described here. The dial vegisters air

pressure. The bor of vecords below furnished
phonograph programs.

Kadio News for May, 1929

whispering.  Air, set
in vibration by the
vocal cords, carries
sound threough the
throat and the mwouth, and the quality of
tone is controlled by the miovements of the
fips, tongue and palate. DBut, to produce a
Iarge, robust tone capable of filling a large
roony, the words must be roiced—more air
must be forced out by the pressure of the
diaphragm, so that the air all about is set
in motion. In this same prineiple is the
secret of this speaker’s huge volume. The
air, set in motion by a powerful air com-
pressor, is controlled by a set of *“vocal
cords” which impress upon the moving air
column the vibrations of the sound impulses
originating in the speech amplifier. The
sound is literally blown out of the speaker,
instead of merely setting up standing waves
in the horn; and the resulting disturbance
in the air carries over great distances.

CONSTRUCTION OF THE SPEAKER

The huge instrument was huilt at g cost
of $15,000 by Iletzel Drothers of Los An-
geles, for the purpose of publicizing their
business. The installation as a it is
wounted upon a platform which normally is
fastened to a truck chassis, but which is
demountable at will; so that it can be
transferred bodily to any placc it is desired
—for example, the deck of a boat.

Upon the forward part stands the micro-
phone room, a compartinent four by seven
feet in size and seven feet high, and lo-
cated, when mounted upon the tiuck, just
behind the driver's cab. In order to pre-
vent the sound from being picked up by
the iicrophone (thus causing a howl like
that resulting when a telephone receiver is
held up to the mouthpiece) it was necessary
to insutate the microphone room completely
from sound. To this end, the walls were
made double, and the four-inch space in-
tervening was filled with a special sound-
deadening compound. The windows, of
which there ave four, permitting the opera-
tor to look in every direction, are likewise
double, so that when the door is closed the
room is virtually sound-proof. Iere is lo-
cated the pick-up and speech amplifving
cquipment. A large, studio-type microphone
and a phonograph tone-arm piek-up make
it possible to alternate voice and music. or
to superimpose one upon another, merely
by throwing a switeh. Voice currents are
fed into a stage of straight audio-frequency
amplification, and then through a second
push-pull stage into the real high-power cir-
cuit. This is a push-pull stage employing

www americanradiohistorv com

Mounted on a boat for the use of
Club at a regaita,

] officials of the Newport Beach, Calif., Yache
this speaker carried speech intelligibly for miles,

two fifty-watt power tubes operated at
1,000-volt plate potential.

The power supply for the entire system
is derived from a sixty-horsepower gaso-
line engine, mounted upon the speaker plat-
form, and running independent of the truck’s
motor. This drives not only the 1000-volt
D.C. generator for the plate supply, but also
the four-cylinder air compressor providing
the air blast, as well as two six-volt D.C.
generators for charging the storage batter-
ies used as filament supply.

THE GIANT'S THROAT

The nost interesting feature of the in-
stallation is the horn itself, which almost
exactly duplicates the action of the human
vocal mechanism. The “lungs” of the de-
vice are the air compressor, which deliv-
ers a stream of air into & large “mixing
chamber.” Just as the human larynx must
be kept moist by the saliva, so this loud-
speaker requires a high humidity for the
proper operation of its speaker unit; and
consequently this mixing chamber contains
a quantity of water, from which the air,
churning through, absorbs a considerable
percentage of moisture. Surplus water is
allowed to settle out in a second chamber
and the drenched air, now drawn through an
agitation chamber containing a whirling,
many-bladed fan, is whipped into a very
fine mist or fog of invisible particles of
moisture. This mixture, passing into the
“larynaz’—which is constructed in quad-
ruple, so that the speaker is actually four
in one—is modulated by the speeci currents,
which drive the vibrating eclements cor-
responding to the human vocal cords.

Four “throats,” each about three inches
in diameter and nine or ten feet long, coiled
about in the familiar manner of the reflexed
loud speaker, congduct the sound-blast to an-
other wmixing chamber. Tere the oisture-
laden air is given a final whirl before it is
expelled through the horn, which flares sud-
denly from this point.

The tremendous power of the speaker is
shown by the fact that the four air colurnns,
resisted by baffles contained in the last mix-
ing tank, pound like a trip-hammer against
the chamber in pulse with the fluctuations
of sound. Nevertheless the horn itsélf does
not vibrate at any part of the frequency
range, for it is built of 3/16-inch steel. The
heat dissipated in the compression of the
air raises the temperature of the horn above
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The lungs, windpipe, sound-bor, and “vocal cords” of ihe gigantic reproducer, whose throat and meuth

are the huge horn pictured below.
wized. The details by which the vocal cords are

The resemblance to human speceh apparatus will be readily vecog-

connected to the audio amplifier aud operated arc

not made public by the builders.

the boiling point of waler,
indeed!

The quality obtained is superlative, par-
ticularly when one considers the tremen-
dous volume that is handled without ap-
parent distortion. Although so far no quan-
titative measurements have been taken, the
designers believe that the frequency range of
the speaker extends downward to the neigh-
horhood of five cveles, and the fidelity with
which the bass section of the orchestra is
reproduced bears out this statement. The
kettledrum acquires a new individuality, and
one almost longs to hear it as a solo instru-
ment, so heautifully does its resonant naturc
stand out in this extraordinary speaker.

1t should perhaps be pointed out that the
tremendous amplification obtained with the
outfit is due in a large part to the speaker
itself, which gives huge amplification inde-
pendent of the speech amplifier. Indeed, the
electrical equipment is used merely as a mat-
ter of convenience; since it is pessible to
pperate the loud speaker by the mechanical
vibration of voice waves only, without the
uid of elcctrical amplification. ‘The com-

This is power

hination of an amplifier like the one de-
scribed, with this speaker, gives an instru-
ment unrivalled in quality and voluine.

In addition to the reproduction of speech
from a microphone, and music fromn records,
the apparatus is in almost daily use for
radio programs sponsored by the owners,
who are brake engineers, as well as for
general advertising.  When it was used on

At the vight, another vicw of the
speaker as used on the letzel motor
cruiser. The compressed-air tanks
are scen below the tubes which carry
the monster hoern's breath.
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a hoat, as illustrated, it commmanded a
price of $300 an hour. The horn, at a dis-
tance of a mile from shore, was clearly
understood, and its attention value was
high.

THE BUILDERS SECRET

The inquiring reader must e disappointed
here, if he is in scarch of details sufficient
to construct a speaking horn of this type, if
not of such heroic size. 'The makers of this
horn decline to make public the exact nature
of the method in which the audio-frequency
currents are applied to regulate, or modu-
late, the air blast; stating that they have
spent several years in thc development of
this mechanism, and that the protection of
the idlea rests, not in patents, but in the
difficulty of imitation. The construction,
moreover, is both delicate and complex, and
requires a high degree of precision in ad-
justment.

The “vocal cords,” which must be capable
of responding to very quick changes of cur-
rent, incorporate solenoid coils, it is stated:
(and, presumably, electro-magnets) which
work against the air blast. In the con-
struction of this voice-box, there are leather,
rubber, steel, linen, rawhide, bamnboo, tung-
sten, magnesium, silica, and other materials.
The mechanism thus intriguingly composed
regulates the passage of air, just as the
human larynx does the voice. No hissing or
s“fricative” (‘“‘rubbing”—such as the sounds
of sh, or th) sounds arc introduced by
these vocal cords, as in some apparatus
previously designed for similar purposes. A
certain high-pitched rattle can be detected
at close range, by holding the hands over

Photo-@ Underwood and Underaood,

At the left, the cxternal appecrance of the truck

carrying the speaker. A portion of the powerful

mechanisni—generators and compressors, mad be
seen alongside the lorn.

the ears; indicating that the vibrating ele-
ment has a natural frequency like that of
certain headphones, and that ccrtain parts
of its asscmbly are under high tension.

It is easy to form an idea of the principle
upon which the ‘vecal cords” are actuated
by alternating curvent—that of the pull of
magnets alternately inereasing and relaxing.
However, when the necessary elements of
design are considered, and the delicate bal-
ancing required to nake the tremendous
voice seem at all buman, the amount of labor
invelved can he imagined.
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VERY new improvement which

science provides for overcoming the

age-old obstacle of distance gives an-

other great impetus to man’s knowi-
edge and to the advance of civilization. Just
as the printing press has extended learning
throughout the world, as the railrcad and
the automobile have broadened our vision
and the extent of our acquaintanceships, so
Radio has brought us all into direct and per-
sonal contact with one another. The recent
development of public-address amplifica-
tion adds still another link to the chain of
modern communication—by making avail-
able to a multitude the same personalized
message which heretofore could be grasped
by only an individual or a small collective
group.

Ever since man first came into being, his
steady striving has been to increase his own
effectiveness. His progress has been tightly
tied up with his ability to address, impress,
and convert or educate, his fellow-man to
each new idea. Governments, whole civi-
lizations, schools of culture and philesophy,
the very civilization in which we live today.
are all tightly and indissolubly bound up
with the rapid and effective dissemination
of ideas.

Three thousand years ago, one man could
address just as many other men at one
time as he could at the beginning of the
twentieth century. Not a single forward
stride had been made during three thousand
or more years towards increasing the ef-
fectiveness of personal address.

But in the last few years man has been
enabled to reach out and talk to, not paltry
hundreds, but literally thousands upon
thousands of other men at one and the
same time. Radio has madc this possible,

but, like most machine inventions, it has at
the same time shorn the speaker of his vis-
ible personality.

Today, through public-address amplifica-
tion, a man may talk to, and at the same
time bring the full force of his visible,
physieal personality to bear upon countless
thonsands of his fellow-men. It is today pos-
sible to be hrought from afar into the vital,
living presence, and hear the unstrained
natural voice of a speaker; who a few
vears ago would have seemed bhut a strain-
ing pygmy, impossible to understand, far
away across the heads of a swaying crowd.

MAN MAGNIFIES HIS VOICE

For instance, the preacher in some archi-
tectural masterpiece of a cathedral may be
delivering his sermon to an attentive con-
gregation, swelled to overflow by those anx-
ious to hear his words. Ile may be old,
possibly feeble and ill, and his voice, per-
haps, is weak, though his message vital and
strong. The members of the congrega-
tion strain forward to catch his words,
while the very nocks and erannies that econ-
tribute to the beauty of the edifice seem to
conspire to absorb and deflect his voice.
We all know this sensation of straining to
catch a word here and there—lbut how
many have ever had this experience after
a public-address microphone, amplifier and
lorns have been installed, and the speak-
er’s voice comes out full and clear to even
the farthermost recesses?

To go to an opposite extreme—a prize
fight in a large and crowded hall or stadium.
With the big bout of the evening about to
start, the announcer draws himsclf up, ex-
pands his chest and shouts an unintelligible
scries of names successively in four direc-
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tions to a scething, whistling mass of human-
ity, only to stagger out of the ring, his
lungs exhausted in an effort that conveyed,
perhaps only to his nearest listeners the
names of the fighters. Suddenly the pub-
lic-address system is turned on, and in a
great voice, clear and natural, the entire
audience is told of the next event by a man
at the ringside speaking in a low voice, into
a small, reund microphone. And if the
crowd yells and howls, up goes the volume
of the unstrained voice until every !last
man has heard the announcement, clearly
and distinctly.

Again, at a country fair a prominent citi-
zen makes an important address. It may be
heard by only a comparative few of the
strotling crowd, many of whom are intent
upon the exhibits. In a sccond, the public-
address amplifier is turned on, and from
loud speakers all over the fair grounds issue
the words of the speaker, unstrained, poised,
unhurried, and, above all, clear and distinct.

A political stump speaker, travelling from
ward to ward of a large city, talks to each
group of constituents far into the night.
If his car is provided with a public-address
amplifier, at each stopping point he requires
merely an extension cord, plugging into a
nearby lamp socket for power; and easily,
without fatigue, he addresses large crowds
through two loud speakers mounted on the
top of his car—without having even to
stand on top of it—and is heard a block
dway!

UNIVERSAL EDUCATION

The schools of every progressive city and
township are arranging to benefit from the
Walter Damrosch concerts. Here, public-
address amplifiers are indispensable, for no

o
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single, standard radio set is powerful enough
to do justice to Walter Damrosch’s music
in the larger classrooms. But the school
that installs any good radio set, augment-
ing it with an address-amplifier, can recreate
the symphony orchestra's programs at full,
natural, undistorted volume, either in the
school auditorium, or in from ten to twelve
separate class reoms, all at one time.

These illustrations serve to suggest
merely a very few examples of the forward
strides made by public-address amplification.
It is hardly necessary to add such applica-
tions as factory or office-building call sys-
temns, hotel and apartment-house installa
tions; systems for picnic, newspaper, ath-
letic field, and a host of similar needs which
a2 public-address amplifier can satisfy.

To our children, public-address amplifi-
cation will be as commonplace as the tele-
phone is to us, and the benefits that it will
confer need not be withheld a single day.
Today no progressive municipality would
think of building a school, community cen-
ter, auditorium, fair-ground, or even a
liotel, without arranging for suitable ampli-
fication, for the benefits it brings are truly
marvelous.

DEVELOPMENT OF THE AMPLIFIERS

This great development, like many others,
can be classified under some of the various
applications of the vacuum tube. One of the
first commercial uses of the vacuum tube
as an amplifier was in wire telephony. The
losses encountered in the electrical transmis-
sion of the voice over a telephone lihe had
limited the usefulness of this invention to
the distance that could be covered in such
cases. With the advent of the vacuum tube
and understanding of its ability to amplify
and reproduce exactly electrical impulses, its
value in wire telephony was soon recog-
nized. Without going into the details of this
application, the result was that amplifying
stations were distributed along the trans-
continental telephone lines; so that the line
losses eould be made up by amplifiers and
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the listener at a dis-
tant point became
able to hear a speak-
er’'s voice with the
usual clearness and
natural volume. This
all occurred before
broadeasting came
into being or, rather,
was made use of as a
public entertainment
feature.
Far-sighted re-
search engineers soon
conceived the idea
that it was entirely
feasible to place a mi-
crophone before a
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Fig. A

An elaborate public-address
system, in its steel rack;
it 15 a permauent installa-
tion for a large building.
(Photo courtesy Silver-
Marshall, Inc.)

I

publie spcaker or en-
tertainer and pass the
clectrical impulses
created in the mnicro-
phone into an ampli-
fier, thus reprodueing
the speaker’s words in
such a way that he
couid be heard by a vast audience. Develop-
ment work was soon started along this line,
with the result that a speaker was able to be
heard by a larger audience and in a manner
which exactly reproduced his own voice.

As stated in a previous paragraph, the

A public-address system set up “on the lot"" and used to divect the army of supers chuired‘fu filming
the motion picture “The Hunclhback of Notre Dame.”” This photo and that in the heading of the

article, showing an installation at the Ohio state capitol, Columbus, by courtesy of the
Graybar Electric Compaiiy.
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public-address system consists essentially of
four separate component parts: first, a
microphone upon which sound waves are
iinpressed and converted into electrical im-
pulses which vary in frequency according
to the frequency of the sound waves im-
pressed on the diaphragm of the micro-
phone; second, a vacuum-tube amplifier con-
sisting of several stages of audio-frequency
amplification, the exact number of stages re-
quired being determined by the strength of
the electrical impulses created in the micro-
phone and the required volume of rcpro-
duced sounds; third, reproducing units
which convert the amplified electrical im-
pulses into sound waves; fourth, the power-
supply unit which supplies the electrical
power necessary to operate the microphone,
amplifier and reproducing units.

As a further expansion on this subject,
let us now go into detailed study of the
various units previously characterized.

MICROPIHONE TECHNIQUE

The function of the microphone is to con-
vert the sound waves imnpressed upon the
diaphragni into electrical impulses which
vary exactly with the frequency of the
sound waves. Considering the fact that
high-quality reproduction is desired, a very
ligh-class microphone is essential. The
usual broadeast, or studio-type microphone,
commonly used for radio pick-up purposes
is usually incorporated in public-address
systems. Tt is constructed along lines of
research that have been followed during
the past twenty-five years (Such an instru-
ment was fully described and illustrated in
Rapio News for May, 1928, “Folks, Meet
Mike.”)
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Most broadeast microphones will not oper-
ate in other than an upright pesition. ‘The
proper protection, in the form of a collar,
is provided to eliminate the possibilities of
damage to the diaphragm, which is ordinar-
ily occasioned when the mierophone is im-
properly handled. A third, or center leg
of the microphone is provided on the edge
of the frame, and the hattery connection is
macle thereto. Thus there are three con-
nectiens to this microphone, and these con-
nections should go to a battery and the
input of & “modulating transformer”; the
schematic connections are shown in Fig. 1.

High-grade microphones are constructed
s0 that extraneous noiscs cause very little
fluctuation of the diaphragm: therefore ihe
speaker or entertainer must be properly
placed hefore the micrephone. By stretch-
ing the diaphragm and by other means the
undesirable noises outside the speaker's
voice are eliminated; but the diaphragm can
not vibrate as much as in the ordinary
telephone microphone. - The clectrical im-
pulses are, therefore, much weaker and re-
quire amplification hefore they can be re-
produced with natural volume. Iigh-grade
or broadeast microphones are usually elassi-
fied as being so many “niles down”; this
phrase means that the electrical impulses
are comparable to clectrical impulses which
have been sent through a standard cable of
50 many iles length. When transmitting
clectrieal hmpulses through a very long
eable such as a telephone cahle) “line

Radio News for May, 1929
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Oune of the new Silver-Marshall 690 amplifiers, capable of feeding thirty-two speakers at one time.

losses” oceur which must be compensated
for by amplification and so it is with a
microphone.

—— =

MODULATION TRANSFORMER}

|

I ]

200 OHMS

MICAOPHONE

0100 BVOLTS

TOAMPLIFIER

Fig. 1

How a standard microphone is hooked 1p.

The ordinary broad-
cast icroplicne has
a characteristic of
something like “forty
miles down.” Roughlv
speaking, this eans
that threc stages of a
power amplifier will
bring this up to the
volunie of about a per-
son's ordinary speech.
The current through
most carbon micro-
phones is in the neigh-
borhood of ten to
twenty milliamperes
(the battery, milliam-
eter and rheostat Dbe-
ing placed in the third
or center connection
of the microphone);
this is the total cur-
rent through hoth but-
tons, there being onc-

Fig. C
This W. E. system uses

50-q0att  tubes, shoten at
the upper left. On the

table are a superlictero-
dyne receiver and the bat-

tery control system. The
amplifier panels at the
left are built tn units

of various standard sizes.

Sce page 1043 for the dic-

gram of one. (Graybar
Eleetric Co.)
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half this eurrent through each button. The
direct current resistance of cach button or
elcetrode is approximately 16 ohms. Of
course, figures vary for different types of
ticrophones; but these are given to famil-
iarize the; reader with jthe appreximate
amount.

Every broadcast microphone should be
equipped with a proper protective housing
to climinate the possibilities of damage to
the instrument. The usual stand has o
number of eyclets so that the sound waves
may be properly inipressed upen the din-
phiragm.  Usually springs or rubber bands
are used to support the microphone inside
of the stand thus doing away with unde-
sirable vibrations of the microphone proper.

Best results are obtained from a micro-
phone when it is used in conjunction with
a modulating or microphone transformer of
correct impedance.  Although the impedanccs
of the various types of microphones differ
considerably, onc such miodulating trans-
former has a very large core and the com-
plete transformer weighs about two pounds.
It has an amplification curve practically
even from 90 cycles upward to 5,000 cycles,
falling off very little below 90 cveles. The
primary impedance is 28,400 ohms and the
secondary impedance is 390,000 ohms at 6¢
cycles, the primary inductance being approx-
imately 90 henries, It goes without saying
that the secondary of this transformer is
connected to the input circnit of a vacuum
tube and thence so on through the amplifier
proper.

It is possible to substitute, for the direct
input from the microphone, an instrument
whereby phonograph records may be used
as a securce of entertainment, in addition to
the actual human voice or musical instru-
ments present in the auditorium. This is
accomplished by the use of a “pick-up,”
of the type described at length in the pre-
vious (April) issue of Rapio News—pages
014-915.

THHE VOICE AMPLIFIER

The amplifier used in a public address
system is purely an audio-frequency ampli-
fier. Since the frequency of the electrical
impulses lies within the limits of the so-
called voice range, all that has been learned
of audio amplification in the past can be
applied in this instance. Instead of having
the output voltage from the detector of a
radio receiver, we merely have the voltage
developed in the modulation transformer.

Since the microphone is rated as several
miles down, it is necessary to use two or
three stages to amplify the electrical im-
pulses and have the reproduction of normal
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Typical W. E. small-school instailation; controlled from board 4 in the principal’s office; micro-

phones 2 and 5 are connected at will, or e receivey.
auditorium has hori speakerd 1, classrooms cone speakers

speech volume. ‘I'en, if several loud
speakers are to he operated, power ampli-
fieation must be used to increasc tlhe volume
above the normal amount. Therefore, it
becomes apparent that the number of stages
needed in the amplifier depends both upon
the type of microphone used and upon the
volume of the desired reproduction.

For a small hall, where one or two loud
speakers will suflice, only two or three stages
without power amplification may be used.
Where great volue is required in a large
assembly hall, or for reproduction in the
open for a multitude, ihe number of stages
nmst be increased accordingly. Each loud
speaker requires a certain amount of power
and, taking this into consideration, the am-
plifier nmst be designed accordingly. In
large public-address systems, power tubes
with an output rating as high as 50 or 200
watts are often used. fovery wnstailation is
an individual problem which wmust be dealt
with ag such.

THE REPRODUCING UNITS

Ordinary loud speakers will, generally,
neet the requirements for a small public-
address system. One power speaker may be
used to deliver a greater amount of volume
but, for a large assembly hall or for open-
air reproduction, several such speakers may
be required. The acoustic condition of the
halt or the surrounding country must he
taken into consideration and the speaker
placed accordingly. The echo cffects and
reverheration usually cansc considerable
trouble and, in such conditions, the best
policy is to use several ordinary speakers
instead of a power speaker and place them
in such a manner that the echo effect is
minimized.

1n some cases a number of ordinary speak-
ers are grouped and, for such cvents as a
national convention in an exceedingly large
assembly hall, groups of these speakers are
placed at various points throughout the hait.
Usually considerable experiment is required
to deternine the correct locality of cach
group of speakers. Also, the echo and ve-
verberation effects will vary considerably.
More echo will be experienced when the

The amplifier 7 has its “‘monitor” 6; the
3. The power supply is at 8 and 9.

hall is empty; while more volume is re-
quired when the hall is filled with people.
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In this manner cach speaker is aiven its own
rolume contrel without affecting others.

As in the ease of the amplifier, the exact
mumber of speakers required may be com-
pared to the number of stages of amplifi-
cation; each installation presents an indi-
vidual problem and must be solved usually
by experiment in order to determine the
best conditions.

A COMPACT ADDRESS AMPLIFIER

One of the amplifiers here illustrated is a
portable light-socket operated power ampli-
fier; it will amplify the output of a& micro-
phone, magnetic phonograph-record pick-up,
or the output of a radio detector tube up to

Fig. D
A lighiy-portable  Stver-Marshall  amplifier
with two of its speakers and microplioncs. One
system of this type is described above.
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an undistoried power level of five watts.
This power is sufficient to give intelligible
high-quality speech and music through from
ane to six large loud speakers for auditor-
jutn, theatre, church or outdoor-grandstand
coverage of 2,000 to 10,000 people. This
output will slso operate up to twelve stand-
ard radio loud speakers at ordinary home
volwue, with the speakers located in dif-
ferent rooms of a building, as in a hotel,
school or apartinent house. Loud speakers
may be located up to 500 feet away from
the amplifier; connections from micraphonc,
radio set or pickup should be as short as
possible and not over 50 feet long. A con-
trol knob is provided to regulate volume
smoothly from a whisper to full maxiimum.

This apparatus is mounted upon a heavy
steel bulkhead, to which a tube-socket shelf
is attached, and fastened in the center of
a steel case which is provided with a hinged
cover over tulbe compartment, ventilaling
louvres and two carrying handles. Bind-
ing posts arc provided for loud speaker,
radio or record pick-up, microphone and
microphone Dbattery connections.  Such
equipment weighs approximately seventy
pounds and may be used, not only as a
portable amplifier, but permanently installed
cither indoors or outdoors. If instantaneous
change-over from radio, revord, or micro-
phone amplification is required, external
switching is necessary.

Two UX281 rectifiers, one UX250 power
amplifier, one UX226 A.C. amplifier and one
UY227 A.C. amplifier tubes are required for
operation, in addition to input apparatus
and loud speakers. {This apparatus, illus-
trated here, is the Silver-Marshall Unipae;
a more powerful amplifier is diagramimed
on page 990.)

1t is well to emphasize the fact that satis-
factory public-address operation may not
be had by merely installing equipment with-
out thought and trial, and expecting it to
work perfectly. Each installation requires
individual experiment over a period of sev-
eral days or even several wecks; for upon
the carefully worked out and tested place-
ment of loud speakers and microphone de-
pends the degree of satisfaction that will
be obtained.

(Continued on page 1043)
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A Dynamic Speaker With
Built-In Power Supply

HE dynamic speaker iilustrated in Fig.

A is of a new design; however, like other
moving-coil speakers, it consists essentially
of a “field” and a “voice” coil. The former
has an iron core of high permeability, of
which the pot encasing the windings is an
integral part; on this is mounted a steel
spider frame guarding the small cone dia-
phragm.  The last is flexibly connected to
its ring, and rigidly attached to the smail
“voice” coil which carries the output signals
of the audio amplifier operating the speaker.
This coil moves freely across the gap within
the field coil, where the magnetic flux is
maintained at such a density that it is not
affected by the motien of the coil, but ex-
erts on the latter a constant influence. The
moving coil, therefore, moves baek and forth
in accordance solelv with the A.F. currents
which it is carrying; being repclled in one-
half of each cycle and attracted in the
other.

The essential assembly aboye described is
termed the “head”; and is in itself a com-
plcte reproducing unit. In practice, how-
ever, it requires also certain accessories be-
fore it may he used with an ordinary radio
set; so, in the model illustrated, the head is
attached by mounting brackets to a steel
base which carries a universal output trans-

A

Fig.
Logether with the speaker wnit proper, as shown,

an input transformer to CONNCCt b with the

rower tubes, and a yectifier tube working from

the light circuit are mounted on the steel base

Ffurnished. The rectifier is omitted if ¢ D.C
current supply is to be ysed.

former and a power-supply unit providing
direct current to excite the field coil. In
the 850-type speaker illustrated, this power-
supply unit operates directly from a 103-
to 120-volt, 50- to 60-cycle A.C. lamp socket ;
while in the otherwise similar 851-tvpe
speaker the power supply and its base are
omitted entirely. The 1900-ohm field eoil in
the latter design must be connected to a
source of 90- to 120-volt direct current,
which is obtained from one tap of the “B”
unit of a receiver or, more econonically,
by the inclusion of the field coil as a choke

Al apparatus descrived §u this department has been tested
Laboratories and fonnd of high quality

~11"11@511&«5 New in \

in the filter circuit of the “B” umit. The
cireuit is shown in the accompanying dia-
gram (Fig. 1),

Each unit is equipped with a universal
output transformer of wide application, de-
signed to operate at maximum clliciency
from a push-pull amplifier using either two
I71A, two 250 or two of the new interme-
diate (2V,-volt) power tubes; this is of the
same general characteristics as the trans-
foriner emiployed in the S-M rack-and-panel
amplifiers, From this transformer a special
tap is taken out at the exact point to pro-
vide most efficient operation from a single
output tube of either of the sizes named
above; while the entire primary winding
matches one 210 tube for conditions of
maximunt undistorted output. The trans-
former is designed to avoid core saturation
under the plate current of one or two 250
tubes.

While these units are ideal for home
operation, the very characteristics that
make them so have heen accentuated to
make them particularly suited to public-ad-
dress work at high power. Fach unit is
constructed to handle two or three watts
of signal energy for theatre, auditorium, or
outside use. For such work, combinations
should be used of one or two haflles, four to
six feet square and ten inches deep, made
of %-inch lumber, with from one to four
dynamic wnits closely grouped in the cen-
ter of the bafe. Feor 500- to 1,000-seat
theatres, one or two wnits in individual
baflles are recommended, to be fed by one
250-tube in an amplifier; for 1,000- to 2,-
000-seat theatres, two baffles, cach with two
to four units fed hy two 250-tubes in push-
putl.

The 850 A.C. dynamic unit requires oné
280 full-wave rectifier tube for operation:
its cone frame has a 9-inch ontside dimmeter
(to fit an 83%;-inch baflic opening), is 65
inches deep, 10 inches wide over power unit,
and weighs about 15 pounds.

The type 851 speaker is identical except
that, since it is intended to obtain 40 to 50
milliamperes of ficld current from a D.C.
sourcc, as described above, it is not equipped
with rectifier or hase.

Either type may be mounted by being
placed upon (or screwed te) a cabinet hot-
tom, or fastened directly to a flat vertical
baflle with six wood serews. A suitable
bafflle is, of course, essential with caeh unit
to give full tones.

Manufacturer: Silver-Marshall, Iic., Chi-
cago, Il

{

Fig. 1 !

A diagram of the speaker |
assembly  shown in  the
first colwmn: the woice
coil, of course, carries
the moving cone and is
placed in the gap of the
field eoil, whichk is clee-

trically separate, The iat- |

TIP JACKS To SE
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|
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in design and construclion.
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Short-Wave Tuner* of Flexible
Application
THE apparatus illustrated in the two
views herewith, which bears the stamp
of carcful engincering on its face, is a short-
wave tuning unit, the product of a well-
known New York manufacturer, to whose
other material it bears a strong family re-
semblanee in style and finish. The complete
cquipment, which comprises two stages, is
housed in a sturdy ahnminun: cabinet which
serves the dual purpose of supporting and
protecting the assembly and of iselating it
from other apparatus.
A set of several interchangeable plug-in
coils allows of reception over the wide band
of wavelengths below the regular broadceast

_ Fi¢. B

Interior view of the short-wave tuning wnit

tlustrated and diagrammed on the opposite
page; the tube at the left is a 222-type.

band—from 15 te 200 weters. Interchange-
ability is accomplished Ly mounting cach in-
ductor on an insulating strip, equipped with
small plugs which fit into pin jacks. Three
sets of these coils are illustrated on the ex-
ternal view of the assembly. Since the range
of each coil overtaps those of its neighbors,
there is no wave uneovered in this band.
The civenit is not unusual, hut the ap-
paratus is designed for unusual efficicney ;
two tubes are required, the first a sereen-
grid (222) type, which is the amplifier of an
untuned radio-frequency stage, and the sce-
ond a general-purpose (201A) tube which
is the detector. No audio stages are in-

T3 QY. A.C.

ter is fed zoith direct cur- l

280-type rectifier from the .
honse line, e

www americanradiohistorv. com
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cluded, since the unit was designed pri-
marily for use with the separate amplificr
unit produced by the same manufacturer.
‘This does not mean, however, that it is not
flexible; it may be used with equal efficiency
with any other separate power amplifier, or
tle built-in amplifier of any standard receiv-
ing set. Phone reception is, of course, obh-
tainable fromn the output of the unit without
additional amplification.

Fig. C

Since the radio-frequency, screen-grid
stage is “aperiodically” coupled to the an-
tenna, an additional tuning control is not
required for this stage, and operation is
therefore simplified.

The detector is of the regenerative type,
required by all short-wave sets, of whatever
circuit; feed-back is controlled by the vari-
able condenser (C6 in the aecompanying
schematic diagram of the circuit) in series
with the plate or tickler coil. ‘1ie plate cir-
cuit of the sereen-grid stage alead is iso-
lated from the grid circuit of the detector
by the grid condenser. to permit of the
proper hias on the grid of this tube; and
accordingly the grid leak is connected to a
tead run directly from the grounded shield,
instead of shunting the condenser.

The tuning dial controls the variable con-
denser C3, which has shunted across it the
midget C4 to make the tuning hoth easier
and finer. The second vernier drum actu-
ates the regeneration condenser €6, which

) Fig. D
Front wiew of the Aero-Cail short-wave couverter,

993
Fig. 2 AERIAL ;'“"}LZ j
The civcuit at the right 1s LSS »
that of the Leut= reeciver- Vi ¢ t
adapter unit Nustrated at | i
the left. The umtuned ! X CS—= ve R4
sereen-grid circuit of the ! :
first stage amplifics, as ' ) o«
well as stabilizes the :l.m'l, i 1 T'z ;é
= 1 & 71C3 7l ca 2R ce
' '
A A RG |
Lol RFC.
£ 2 VAN —= =
X b
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At the left, the altraciive exterual
appearance of the umit in j1s elwmi-
num cabinet. The additional plug-in
coils give a range over a wide band.

o

is therefare capable of the most
exact adjustment. The midget
condenser is controlled Ly one
of the small pancl knobs; and
the other operates a rheostat when the unit
is operated as a complete receiver, rather
than as a converter for a broadcast set.

For the laiter purpose, a plug is pro-
vided, to be used only when the unit draws
current from a receiver. If it is connected
externally to an amplifier, this plug is not
used.

Fixed resistors (R1, I3, R5) contral the
filament circuits of the unit; R1 serves also
to provide a hias for the grid of the screen-
grid tube V1 by means of the drop through
its resistance to ground, represented by the
shield, which carrvies the negative filainent
connection and replaces that portion of the
wiring.

A choke coil is placed in the lead to the
plate of the sereen-grid tube, further to con-
centrate the R.FF. energy of the amplifier;
and this lead, as well as the screen-grid
voltage lead, are effectively hy-passed.

Manufaeturer: C. R. Leuiz, Ine, Long
Island City, New York.

The rear
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Short-Wave Converter for
Electrical Receivers

FOR some time past, the increasing inter-
est in short-wave reception has caused
broadcast listeners to demand equipment
utilizing the audio amplification of their
receivers. \With this in mind, a midwest
manufacturer is marketing a complete A.C.
short-wave converter, designed for use with
any A.C. electric receiver utilizing a 2327-
tvpe detector tube. Ilecause of the maay
intricacies involved, the unit has not been
oftered for sale in kit formn; instead it is
available as a finished produet, as shown
in the accompanying photographs.

‘The unit consists of a detector input stuge
particularly designed for A.C. operation;
hearing in mind that the “hum” present in
the average A.C. receiver becomes exces-
sive when the tuned stages are operated
ciose to the point of regeneration. The
diffieculty of “motorboating” is also removed
hy the use of a specially-designed filter
svstemn.

The converter is arranged for connection
to the receiver proper, by means of a cable
lead with a plug attaclhinent, which is in-
serted into the receiver’s detector socket.
The tube previously emnployed as the de-
tector, in the receiver, is removed from its
sucket and inserted into the socket pro-
vided for that purpose in the metal cabinet
of the converter, in which the entire unit
(with the exeeption of its plug-in coil) is
housed. The coil mounting is located at the
rear of the housing unit and is of the plug-

Fig. E

vicw, showing position

of the plug-in coil.
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in type; affording interchangeable inductors
covering the entire short-wave band.

The detector tube required by the con-
verter is inserted inte its socket after the
rear cover is vemoved; this is accomplished
by removing three serews, which are again
replaced wien the rear cover is in position.
The front panel carries the tuning control
(a single knob) and also the volume control;
the rear panel only the coil mounting. The
cable supplied with the unit includes all the
leads required for connection, and terminates
in a five-prong insert for the UY-type
socket used Ly the detector tube in all A.C.
sets.

The coils supplied are classified as small-
est, medinm and largest; the wavelength
hand covered by the siallest is from 16.5 to
42 meters, The operating range of the
medium coil is from 26.2 to 47.8 meters,
and that of the largest coil from 46.7 to 90
meters.

The diameter of the winding in each case
is 2 inches. ‘I'he nuinber of seeondary turns
used for the smallest coil is four; for the
medium coil, nine; and for the largest,
eighteen. DBy referring to the vear view of
the converter, it may be scen that the pri-
mary coil is variable with respect to the scc-

ondary and tickler windings. The grid and
plate windings are contained in one unit, the
tickler being wound within the grid in-
ductor.

The conventional tickler-feedback arrange-
ment is used, with regeneration contvol in
the form of a series resistance-capacity

arrangement connected across the plate-fila-
ment circuit, belween the battery end of
the tickler coil and the catliode of the tule.
A radio-frequency choke eoil is provided in
the plate return cireuit.

A “B” filter con-
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sisting of a resistor and a fixed condenser,
which serves to ninimize the possibility of
“motorboating,” is inserted in the “B4”
circuit of the adapter plug; so that its ve-
sistance controls the value of plate voltages
applied to the short-wave detector. The
capacity ijn this filter serves as the required
hy-pass condenser.

A .00014:mf. tuning condenser is connected
across the secondary. The entire unit is
contained within a crackle-finish mctal cab-
inct, 9 inches long, 51, inches high, and
2V, inches deep. It
will function only
with a heated-cathode
type tube.in the de-
tector socket.

Manufacturer: dero
Products, Ine., Chi-
cago, Il

B " o xn

An internal view of ihe
Aero-Call converter, show-
wig the fBlterresistor in
the wpper righthand
corner.

Radio “Mysteries” and Other Unusual Sound Effects

“WIRELESS WIRE-TAPPING”

Editor, Rapio NEws:

I have read your magazine ever since starting
in the radio service game scven years agoe, in
which time I have run across some queer radio
happenings. Here is one that seems more than a
bit ““mysterious.” I happened, one day, to over-
hear a gentleman talking about a phone conversa-
tion he had picked up on his radio. The local end
of the line was being used by a lady some half a
mile away from him, and she was talking to her
sister in Syracuse. To confirm his story, I called
the lady in questien who, though somewhat
shocked, admitted that she had had a phone con-
versation with her sister at the stated time. .The
receiver used by the gentleman was a 3-tube Radi-
ola. Now some experts claim that this is done
through the ground on the water-pipes; but there
is a river 500 feet wide dividing the two homes,
and no water-pipes cross it. How do you ac-
count for this? 1fis antenma is far from any
phone wires, so he must have picked it out of the
air,

Joe Vixcent,
Oswego, N. Y.

(It Vs rather difficult to make any definite state-
ments wuniess one is actually present to make o
thorewgh investipation, However, all facts point
toward ordinary inductive pick-up.—EDITOR.)

A DX MYSTERY

Lditor, Rapio NEws:

In regard to the page of “‘mysteries’ published
in the January issue, here is one which you may
add to your list. The aerial for our radio is
strung between two chimneys. Last weck we sur-
denly heard orchestral music emanating, it seemed,
from the kettle. \We turned on our set and found
that the music coming out of the kettle was heing
radiated from WBZ. As scon as the radic was
turned off, the kettle began playing; but as soon
as the set was turned on, the “kettle music™ stopped.
The music, while not loud, could be heard dis-
tinctly and without distortion. There was about
two inches of boiling water in the kettle, and the
spout was touching a Dbrick wal, at the end of
the stove, through which the chinmey cuns. Al-
though I have read of these radio phenomena hefore,
1 have not heard that they occur as far from the
transmitter as we are located. (About 40 miles
from New York City)

M.. D. Burxke.
Mt Kisco, N. Y.

(This, while similar to the bean story in ony
Mareh issue, still leaves doubt as te the conditions
prevalent in the kitchen, and as to the distribution
of metal in the vicinity.—Ebitor.)

ODD occurrences in the nature of radio
reproduction take place every now and
again, and are a nine-day's-wonder in
their immed{ate vicinity. They are re-
ported in the daily press, and oftentimes
may be explained quickly by radic engi-
neers. In other cases, the phenomena,
especially when reported by observers un-
familiar with radio, do not appear to be
accounted for satisfactorily. Those which
are best authenticated appear usually in
the neighborhood of systems of pipes,
wires, or metal structures which would
provide a natural pick-up, The means of
detection Is usuazlly the myvstery; it may
be presumed that it is necessarily a very
delicate, carefully-balanced contact through
which radio-frequency currents may flow
in but one way. Sometimes there seems
a total lack of any means of audio re-
production as well. The general subject
was dealt with in the leading editorial
of the January issue of RADIO NEWS,
and 4 number of interesting manifesta-
tions were described at some length iIn
the March jssue. We add below a num-
ber of letters since received, dealing with
sound reproduction, which was not in all
cases associated with radio in the ordi-
nary sense; but appeared to bear some
similarity in its functioning to the radio
“mysteries.”—EDITOR.

A TELEGRAPH BROADCASTER

Editor, Rapio NEws:

I want to congratulate you on your February
numher as being one of the best I have seen in
three years. The article, “Condensers and Their
Uses in Radio,” was especially good. I have run
into a problem that 1 wish you could solve for me,
if possihle. While the problem in question does
not pertain strictly te radio, it has to do with the
transmission of sound. About 18 years ago, while
employed on a railroad in eastern Oregon, my du-
ties chanced to take me into a dispatching station
one day, where I engaged in conversation with the
telegraph operator. I might mention also that the
weather that day was very clear, very cold and
brisk; the light was very bright.

While I was talking to the operator, we suddenly
heard what seemed to be human voices coming
from the telegraph table near the window. Upon
investigation we discovered that the sound was
emanating from the telegraph relay and the little
telegraph switchboard mountéd on the wall over
the tabhle. We recognized the voice of the oper-
ator talking over the dispatcher’s phone, about
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fifteen miles west of where we were located. This
lasted several minutes and then faded away. 1
would like to know if this has ever been known
to happen before. I have never been able to find
another case ke it on record.

Jasmes L. Watsoxn,
Los Angeles, Calif.

(Mr. Watson heard the result of an action whose
development has given us the loud speaker. The
plienomena tvas simply inductive feed from tne
telephone wires to the telegraph wires—both sun-
ning paralicl to one ancther on tie line construc-
tion. The magnets of the relay caused its arma-
ture to vibrate much like a telephone diaphragm,
thus causing the sounds heard by him. The same
cffect is obtained by removing the paper diapliragm
from @ cone speaker; signals will be heard, al-
though rather faintly.—EpiTor.)

THE RADIO SHARPENS EARS

Editor, Rap1o News:

Regarding your article, **Mysteries of Radio,”
in your January issue of Rapio News: I have
quite 3 “mystery” to add to those you listed, A
few days age I sat down before my short-wave
receiver and, after some twisting of the dials, of-
tained no results. 1 tried shaking it geutly, ac-
companied by a few choice words: this must have
had the desired effect, for a slight hissing sound
was heard in the phones, I then turned the dial
in search of a carrier and found that, while I could
not pick up a signal, I heard the voice of my
brother, whbo at that moment was in the next room.
The sound was distinct in the phounes. Just then
a boy called my brother and heard him also al-
though he was outdoors. This ‘‘reception” went
on for five minutes and then suddenly stopped. I
have not been able to duplicate it since. The set
is a short-wave receiver I built a few months ago
of old parts, and uses a variable tickler for re-
generation control. Previous to this one I built
three others, all using condenser coutrol, but junked
them because of body-capacity effects. THowever,
this was before I read your article, “Ilow to Suc-
ceed in Short-Wave Reception,” in the December
issu¢. This and other articles appearing in your
magazine are very lelpful to the beginner. Please
publish more of them.

VirciL Links,
Manmnistee, Mich.

(Here it wounld appear that some contact in the
set, whether in the tubes or outside them, wmust
have been loosened unmtil (t was unusually sensitive
to vibration—Ilike a microphone’s diaphragm. The
condition was but temporary, and depended on this
coincidence of circumstances.—EDpiTor.)

(Continucd on page 1048)
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Increasing Selectivity in a Recerver

How Receivers in Operation at Present May Be Adapted to Modern
Conditions of Reception, which Necessitate Ability to Tune out
B Everything Beyond a 10-kc. Channel

T is hardly worth while to make any in-

trndm'lor‘y remarks about the number

of brondeast stations in the United

States which are now operating on the
wave-lengths hetween 200 and 550 meters.
It is also of little avail to discuss here
what might be done to relieve the condition.
A great many articles have been written on
this subject and many remcdies and sng-
gestions have been given; but it remains
for “Old Father Time" to hring about the
final satisfactory readjusiment.

In the meantime, however, the problem
remains nnsolved and, to make radio re-
ception more enjoyable (for those who own
sets which were designed some time ago)
some change or addition must be made in
the receiver itself.

YOLUME OR SELECTIVITY

Off hand, one might think that the addi-
tion of an cxtra stage of radio-frequency
amplification to a reeeiver wonld result in a
great increase in the selectivity. Actually,
lowever, this is not the case; but, on the
contrarv, the oppesite is often true. In
other words, if we have a rcceiver with two
stages of radio-frequency amplification and
we add a third, the sensitivity or distance-
retting abilitv will be increased greatly; but
we may find it more difficult to separate the
powerful local stations.

The point is, that, if we have two re-
ceivers, cqually seleelive, but one much
more sensitive than the other, the latter re-
ceiver will appear to be muech broader than
the other, for reasons which have previously
been often dealt with in this magazine (See
page 826 of Ranio News for Mareh). If the
controls are so adjusted that the outputs of
the two sets are the samne in volume, the
ability to separate stations will be found
about equal.

AERIAL

VARIOMETER
< -A-
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An antenna tuned by either a variometer or
a variable condenser is not only more selective
but also more scusitive to distant siynals,

ence, It is

By C. Walter Palmer

Also, if we have a very sensitive recciver
in a central location, sneh as many in the
mid-West, we will enconnter interference
from whistles produced by heterodynes of
distant stations, as well as local interfer-
impossible to avoid these
whistles, until some change is made in the
station line-up.
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Two wvariatioks of e methed which will work
in some cases; but not, as @ rule, <with electric
sets commercially produced.

Although the following remarks may not
solve the interference problems in many
cases, they explain some of the troubles;
and, by applving these principles, some
rcaders mav be able to receive all their
locals without a background from other
stations, and to tune “through” the locals
for outside stations. If these general sug-
gestions do not solve vour interference
problems or do not satisfy vou, there are
several other additions and changes that
may be made to your set, to further reduce
the possibility of encountering interference.
But these will depend upon the peculiarities
of its cireuit and design.

Several solutions are given below; either
one or more may be necessary to solve your
problems. Nearly all of them involve the
addition of a control; but vou must realize
that, even though radio is a wonderful art,
it cannot Le expected to achieve the impos-
sible. Like evervthing eclse, it has its prob-
lemis and drawhacks. If vou desire extreme
sclectivity, You may have to sacrifice sen-
sitivity; while, if vou require great volume,
you may have to sacrifice selectivity.

A COMPROMISE 18 NECESS8ARY

This dilemma is one of the greatest prob-
lerns encountered by manufacturers, who
have to adapt their sets to meet any of a
number of varying conditions. It is not
possible to construct an ideal veceiver—one
embodying single contrgl, extreme sclectiv-
ity and unlimited sensitivity, as well as
perfect quality. Any of you who have tried,
again and again, to construct “that perfect”
set know too- well the problems that you are
up against. The best that can be done is to
strike a happy medium between extreme
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sensitivity, sharp sclectivity and great vol-
ume. Tlie introduction of some adjustable
factor will allow an increase in any one of
the three desirable gualities, where the con-
ditions allow it.

This principle is shown in the method of
coupling the aerial adopted in most manu-
factured sets. Usually, either an “aperiodic”
system (*untuned”—really a fixed-tune, out-
side the broadeast band) is used or, if the
aerial civenit is variably tuned by a section
of the gang condenser, a tapped inductor
is nsed to compensate for the difference in
the characteristics of different aerials.

With the above facts in mind, assuming
that vou have adjusted vour set to the best
of your ability, and also that von are not
expecting too much from your set, let us
sce what additional changes can be made to
cut out station interference.

HOW TO INCREASE SELECTIVITY

The first change is a simple one, in the
wiring of the sct itself. Many radio-fre-
quency amplificrs  have the filaments
grounded. either by connecting one side of
the filunent cirenit to the “Ground” bind-
ing post or by using a metal panel or sub-
panel which ecarriecs the filament current.
‘The change required is merely disconnecting
the aerial primary  winding from the
“Ground” terminal or filament circuit, and
connecting the ground wire directly to this
loosened coil terininal. In other words, the
filmnent wiring is no longer grounded di-
rectly. TFig. 1 shows how the change is
made in a set whieh has its filament wiring
connected to grovind: TFig. 1A the corres-
ponding change in a set which makes its
filainent connections to a metal sub-panel.

In many cases, vou will find that this
change will result in an increase in the
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With given signal strength, the tuned primary
at B transfers to the secondary more energy
than @il the wntuned primary at A.
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selectivity. ITowever, it will sometiines cause
vour set to lose sensitivity or, if vou are
using a regencrative receiver, the regener-
ation may get out of control.

There is a tvpe of set in common use
which is not adaptable to this arrangement;
that whieh has an untuned stage of radio-
frequency aniplification before the tuned
stages. In this case, either a resistor or a
choke coil is between ground and grid; since
the choke or resistor completes the grid
circuit, these circuits cannot be separated.
In cases, also, where the power unit sup-
plying the “B™ current is grounded, the
selectivity will not be iinproved by removing
the ground connection from the filament;
while a loud hum might be introduced in
this way. In these cases, the change is not
advisable; yvou must use your judgment in
adopting the method most suited to your set.

TUNING THE AERIAL

Another simple method to which most ve-
ceivers are adaptable, is to tune an antenna
circuit to resonance with the incoming sig-
nal. Many of our veteran readers will re-
weriber the sets, popular some years ago,
which used a wvariometer to tune the an-
tenna. If you operated one of these at any
time, vou will undoubtedly recall the efti-
ciency of this method of incrcasing selectiv-
ity; but for the benefit of our younger
readers, we show how the variometer is con-
nected (See Fig. 2A). Nearly all the re-
ceivers made commercially nowadays em-
hody untuned aerial circuits; that is, the an-
tenna circuit has no variable element, hut
consists only of the aerial and ground with
a small fixed coil between them.

The reason, why this insensitive method
of aerial coupling is nsed, is to bring ahout
the elimination of one tuning control; this
often proves quite satisfactory in cases
where the selectivity need not be very great.
1t is also cheaper to use this design, rather
than costly tuned syvstems with variable con-
densers and variable inductors; and, finally,
it is easier to “log” stations.

For those who are not familiar with the
variometer, we reproduce here a photograph
of a very comumon type. ‘The variometer is
a continuously-variable inductance, in which
the inductance may be increased or de-
creased, somewhat as the capacity is varied
in o variable condenser. It is made up of

LOADING

RECEIVER |
coin

PRIMARY TUNING
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FIG.4
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I FIG.5

The loading coil above increases the ““length’”

of tlie aerial; the series condenser “shortens”

it, Sowetimes the less efficient and less criti-
cal method below will serve the purpose.

two coils of approximately the same induc-
tive value. One coil is wound outside its
form and the other on the inside of its
form (usually something like a hollow ball).
The two coils are placed together; the one
wound on its outside is placed within the
other, to bring the fields of the two coils as
close together as possible. The inner coil is
mounted on a shaft so that it may be re-
volved, and in this way the two coils niay
be made either to assist or to oppose each
other. With the two coils aesisting each
other, the inductance is at a maxitnum; while
it is at a minimum when the two coils
oppose each other. Different methods of
winding and mounting the coils have heen
used, but the principle remnains the same.

The reader will be able to make a vario-
meter, though not so highly efficient, by tal:-
ing two picces of thin tubing, one larger
than the other, and winding equal-sized coils
on the outsides of both. The smaller should
be equipped with a shaft, and the larger
with a bushing for panel mounting, like the
familiar “three-cireuit tuner.” If the reader
does not desire to make these coils, he can
purchase them cheaply from most large
radio dealers.

There are several things to be gained by
the use in the antenna circuit of either a
variomet<v or somc other means of antenna
tuning; such as the
variable series con-
denser (Fig. 2B). Un-
der the condition of
7esonance to the sig-
nal, the signal strength
is greatest; or, in
other words, the great-
est amount of current
is flowing through the
antenna circuit.

PO D

A specimen of the old-
style “variometer” or va-
rigbie inductor, of a type
familicr to early-day set
builders; sets were tuned
by these before condensers
came in style. The fixed
coil is inside tie larger
ball, close to the other.
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DOUBLE TUNING

But, when you tunc hoth the primary and
secondary together, it is possible to obtain
a higher maximum. This may seem strange
at first; how is it possible to have a value
greater than maximum? To explain this,
it is necessury to know what is meant by
maximum. Fig. 3A is the sehematic diagram
of a tuned circuit; it consists of an A.C.
generator supplying current to the unfuned
primary of a common tuned-radio-frequency
transformer. The secondary coil is shuntecl
by a variable condenser for tuning, and a
millianuneter in series with the condenser
nmeasures the currvent. If we start the gen-
erator, current flows in the primary coil; this
current has a eertain definite frequency,
that of the current supplied by the alterna-
tor. As we turn the plates of the variable
condenser, the needle of the milliammeter
in the secondary cireuit shows an increasing
reading as we near the frequency of the
current in the primary. After we pass that
value, the needle again returns toward its
original position at zero. When the current
indicated by tlie millianuneter showed its
maximmum value, the secondary was tuned to
the frequency of the current generated by
the high-frequeney alternator (which may
be a vacuum-tube oscillator or any other
means of producing high-frequency cur-
rents).

Now, if we leave the secondary condenser
at the point where the milliammeter indi-
cates maxinum enrrent flow, and introduce a
second variable condenser into the primary
circuit {as shown in Fig. 3B); then slowly
turn the plates of the primary condenser,
a much higher maximum reading than be-
fore will be obtained. This indicates that,
when the two circuits are in tune, the sen-
sitivity of the stage is greater than when
only one coil is used. Further than that,
it is found that there is a great increase in
the selectivity, because we have added an
additional tuned eircuit. There are various
ways ot bringing about this condition; one
of them is to place a variometer in the seriat
lead, as mentioned above.

SERIES CONDENSER

Another method of tuning the antenna is
to place a variable condenser in the ground
lead of the set and a “loading coil” in the
aerial lead. It is not possible to say exactly
how many turns will be required on this
coil; as this depends on both the character-
istics of the receiver that you are using and
the capacity to ground of your aerial. It
is quite simple, however, to make a simple
solenoid coil with about 50 or 60 turns of
wire on a 2-inch tube; then, if vou find that
its inductance is too high, vou can easily
retnove as many turns as you need to make
it tune over the broadcast band. ‘The con-
denser may be of any good make and
should have a capacity of about .0005-mnf.
(Fig. 4). >

If you are more interested in local than
in distant reception, a fixed condenser may
be placed in the ground lead, as shown in
Fig. 5. This may have a tendeney to re-
duce the sensitivity slightly but, in many
cases, no difference will be noted. The size
af the condenser used in this case also de-
pends on that of vour aerial; but a capacity
of .00025-mf. or less will usually be required
to supply the necessary increase in the
sharpness of tuning.

If preferred, a small semi-variable con-
denser, with a maximun capacity of some
value higher than .00025-mf. and a minimum
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strength, when the set
is again tuned to the
interfering station,
will not be sutlicient to
cause trouble; but, if
the volume is not
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of less than .0001-mf., may be used. In
this way, the required capacity may be ob-
tained very casily. The effect of this series
condenscr, without the inductance, is to re-
diee the efiective capacity of the acrial; and
of course, this usually causes a reduction in
the apparent sensitivity, in the same way as
a shorter aerial would.

‘There is no need for a conlinuously var-
iahle condenser in this series circuit, without
the use of a loading coil: since the aerial
circuit cannot be tuned to resonance with
the incoming signal, anyway. The only ad-
vantage of using a variable condenser is
lhat it becomes easier to obtain the capacity
required to give the correct degree of sc-
lectivity.

USING A WAVE TRAP

1t is often found that the principal inter-
ference encountered in a receiver comes from
one or more locals. When vour set is lo-
cated close to a powerful station, the signals
from this transmitter will be broad enough
te interfere with other stations. 1f the se-
lectivity of the set is sufticiently great other-
wise, the use of a device for reducing the
strength of this station will often be suffi-
cient to overcome all the difliculties with the
set. A .device operating in this way is
known as a wavetrap.

Wavelraps are made in {wo types, the *“re-
jector” and the “acceptor.” The rejector is
used, as described above, to reduce the
volume of a powerful local station, so that
it will not appear as a “background” to
others. This type of trap circuit comprises
a coil of wire and a variable condenser,
connected \in parallel and coupled to a
smaller coil, which is in scries with either
the aerial lead or the grid circuit of the
first tube; two methods of connecting the
trap are shown at Fig. 6A and 613. The
secondary may be exactly similar to those
f the R.F. coils in vour set, and in this
use, the condenser shonld have the same
maximum capacity as the condensers in your
set. IHowever, any coil and condenser which
will cover the same waveband may be used.
The small coupling coil, whiel is the pri-
marv of the wavetrap, consists of a few
turns (6 to 8) wrapped around the second-
ary; the coupling is close.

The operation of this unit is dependent
on the absorption of signal current in a
tuned circuit, which is exacily in resonance
with the incoming signal frequency. To usc
the rejeclor trap, it is necessary merely to
tune in the interfering station, and then to
adjust the vaviable condenser of the trap
till the circuit is in resonance with the sta-
tion. As ihis condition is reached, the vol-
uine of the signat will drop off. When the
set is tuned to other stations, the interfering
local will be “conspicnous by its absence.”
In most cases, the reduction of the signal

great enough, the
wavetrap can be de-
tuned and this will restore the station to its
original volume. 'The expression, “rejector,”
is obvious; sincc you tune the trap to reject
the undesirable station.

In some cascs, a wavectrap of this type
is not sufficient to cut out {he interfering
station, and it is then hetter to use the
system shown in Fig. 7. This consists of a
primary coil of abont 10 turns of wire
on a tube, say, 21, inches in diameter. A
secondary coil of the same dimensions as
the coils in your sect, is coupled to this
primary coil, and a variable condenser of
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A twavetrap is sometimes more efficient {f its
coil and conderser are in serics. This is to
be used especialiy to eut out a local station.

the size used in the set is connected as
shown. This type of wavetrap is used in
the same maunner as the other “rejector”
traps.

The “acceptor” wavetrap is merely a
tuned circuit, inserted in the aerial lead in
the manner suggested at the beginning of
this discussion (Fig. 2) in order to tune
the primary cirenit to resonance with the
secondary circuits. The two methods are
often combined to give the combined action
of tuning the aerial cirenit and reducing
the interference from one powerful station
at the same time.
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The wavetrap may be made or purchased
as a separate unit, to be coupled externally
to vour set; or it may be inserted in the
cabinet hy fastening the condenser to the
panel and the coil to a bracket at some point
where there will be no coupling between the
R.I°. coils in the set and the wavetrap. It
must be remembered, of course, that each
tuned R.F. cireuit is fundamentally a wave-
trup; and that this device is merely the
restoration of a control which has been de-
liberately omitted from the receiver.

SHIELDING

All of the recommendations made above
assunie that vour sct does not pick up sig-
nals when the aerial is disconnected; or at
least that the volume is very much reduced
when the aerial is disconnected. In case a
local station is interfering very much, it is
advisable first to disconnect the aerial and
ground and notice just what effect is ob-
tained. ‘The suggestions made above apply
only to the antenna circnit and, of course,
the selectivity of a receiver will be very
poor if signals are picked up in the suc-
ceeding coils and wiring. If the signals
are picked up by the second or third tuning
cirenits, the first one has little or no effect
on the tuning, and naturally, the selectivity
will be poor.

The most logical way of overcomning this
trouble is to shield the entire receiver or
place each succeeding stage, including the
detector, in a separate shield. This will pre-
vent any signals from being picked up in
these circuits and will limit the input to
the aerial. In most cases, this measure is
sufficient to prevent two stations from he-
ing picked up at the same time and, if
trouble is still encountered, one of the ar-
rangements mentioned above will be sufli-
cient.

In shielding a set, there are several
points which must be taken into consider-
ation.  In the first place, the shielding
should not come ncarer to the coils than
about 114 inches; if it is closer than this,
the capacity introduced (between the coil
and shield) will lessen the wavelength range
of the coil, and it will not cover the hroad-
cast band. Also, this capacity will act as
a by-pass for the signals, and the efficiency
of the set will be reduced considerably.

In some cases, the complete set may be
enclosed in a copper, brass or aluminmn
shicld; or copper foil or sheet metal may be
fastened around the inside of the cabinet.
This will be sufticient to prevent a pick-up
of signal energy hy the coils of the set. The
shiclding must be insulated very carefully

(Continued on page 1040)

iVhether acceptor or rejector, the wavetrap must be placed between receiver and antenna.
If it is used to cnt out strong local interference, the cails of the set snust be shielded,
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How to Deal With «“Man-Made Static”

URING the tremendous growth of

the entire radio industry — which

has been fighting to keep its pro-

duction keyed up to a point where
the market ecould be satisfactorily taken
ciire of-—titme for the careful consideration
of many accompanying problems has been
lacking.

Radio can le likened to the automobile,
only that it is a method of transporting
mental objects by sound in the form of
music and words. It has paralleled the
development of the autoinobile industry, in
which the production of ears for vears re-
quired cvervone’s attention. The roads were

By Tobe Deutschmann

The Problem of Electrical Interference is No Longer
Technical, But One of Organizing Public Sentiment

overcoming has for the most part been
totally neglected.

CLEARING OUT OBSTACLES

With ten million receivers in operation
the listening public, well over its first thrill
of just hearing music, has suddenly realized
that many undesired noises are spoiling re-
ceplion. Practically all of these are caused
by lecal electrical machinery; such as
motors, vacnum cleaners, washing achines,
refrigerators, oil burners, hair drvers, fans.
sign  flashers, and all other electrical
apparatus.

No one who has net lived with this prob-

pretty bad in the earliest days; in faet,
have heen good only in the last few vears.
Good roads followed the demand for them
caused by a huge riding market.

Today we sce radio sets in such numbers
that the demand for bhetter radio “roads”
in the cther is starting to assume tre-
mendous proportions. The new hroadeast
and other allocations are the result of ‘this
demand for better radio “roads.” But still
there are millions of imperfections in these
new roads which must be ironed out before R. DEUTSCHMANN, presi-
smooth, satisfying radio transportation can M dent of the manufacturing
he .achie\r_e(l. These ‘imperfcctions may be company bearing his name, hax given
RETTN, SUSCRRapCE: o W SEERlcl much of his time and effor! to the the work which we are doing is evidenced

Natural static offers its problems, but movement he deseribes. He points out by the hundreds of letters received daily.
they are being overcome lo a great degree the only way to eliminate the worst ‘The Stromberg-Carlson, Atwater Kent,
by cleared channels and increased power. remaining menace ta good radio re- Zenith, and other prominent radio com-
Local interference or man-made static is, ception.—F.nirou. panies have all expressed willingness to
however, a “horse of another color” and its tuke advantage of advisory engineering

lem night and day for a while—as we have—
can appreciate the tremendous field of op-
portunity it offers. Every power and light
company is cagerly seeking co-operation;
as they want to sell electric current, and
interfering machinery brings themn constant
complaints. Teal estate operators cannot
have satisfied tenants when their radio re-
ception is spoiled by noises from oil
burners, jceless refrigerators, ventilators
and elevators.

That the Federal Radio Commission ana
other authorities, public service companies
and the like are highly in sympathy witl

- v
L=y

o= cn masan
Fremans sresatas s ssapemras

THE HEAT AND FOWER ENGINEERING CO.
- v e

The ariter slohes o thans pan for your letier gf
Patrasry #tn.

4 1440) BATLe haatre Bad Vesa ordersd Lo sdui
oft he P L L)

gy ‘-:':'-1.4_ n
LN .
Hogtie )

While the letters manifesting support of any campaign against pre-  show the hearty willingness of business and publie ofiicials to aid
ventable interference are lhousands, those reproduced above are lo  so far as laws make it possible to protect radio listeners’ rights.
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service we have offered for their respective
dealers. We have received as many as
thirteen hundred letters a day from anxious
set owners, who are troubled by this inter-
ference; and it has been necessary to en-
gage sixteen stenographers in our office to
handle this one department. One broadcast
through a local (Boston) station brought
2,700 requests for assistance. This just
iltustrates the crving need for interference-
prevention devices, and intelligent, truthful
information.

As natural, when new devices and sys-
tems are announced, the public must he on
their guard against the “cure-all” devices.
We have alreadv too many deluded buyers
who have learned this after the “magic”
cure-all device failed to do what the man
said. Reputable manufacturers cannot
afford to jeopardize their good names and
they will not promise more than what the
article will deliver. We do not believe it
is vet possible, at this writing, to remove
all interference by inserting a filter between
the wall socket and the receiving set; be-
cause interference finds its way through
many other entrances, even though the light
lines may he principal carrviers of inter-
ference.

Having heen first in the field to vecognize
the need of interference f{ilters, we have
learned to appreciate the need of combating
interference—not at the radio reeeiver, but
at its source. While the technical prohlems
of devising ineans to prevent the necessary
cquipment of modern industry and modern
households have lheen great, thev have been
and are lLeing met by engineering skill.
It is no longer necessary that electrieal
apparatus of the thousand and one kinds
now in daily use should be disturbhing the
radio atmosphere for miles alhout. The only
thing that is necessary is to educate its
owners' to the faet that they nmust control
the energy which would otherwise be radi-
ated into the air; and to educate the radio
publie, and with themn publie officials and
lawmaking bodies, to the fact that eo-opern-
tion in cleaving the air must be enforced.

Large power plants may nced a spe-
cial system, but the needs of ordinary
business are met by such filters as
we sec here. Many lhousehold appli-
ances are made harmicss by a smail
ping-in device like those in the
centre,

THERE MUST BE A LAW

With the increasingly rapid growlh of
the electrical industry, it has become im-
perative that manufacture, distribution and
use of electrical energy he carefully con-
trolled, in order that electrical disturbances
as affecting radio may not hecome so great
that radio reception will be seriously inter-
fered with, if not, as is now the case in
some localities, completely ruined.

‘The proper time to correct this trouble
is right now, hefore thie increasing use of
household and industrial electrical apparatus
has hecome so grcat that regulation will
work a hardship on hoth the manufacturers
and users of eleetrical appliances.

Realizing the seriousness of this situation,
most power and light companies throughout
the country have established radio interfer-
ence departments, with the result that re-
ception today is marred hut very slightly
by electrical manufacturing and distribut-
ing systems; whereas, if these departments
had not lieen established, in the majority
of cases nearby radio reception would he
impossible.  In ‘correcting troubles which
cause electrical disturbanees, the power
companies have found that they helped,
not only the listener, but also themselves;
as many parasitic leaks, grounds, poor con-
taets and cases of poor installation have
thus been discovered, which otherwise would
not have been unsuspected.

0]

So far, however, but little attention has
been paid by the manufactuver of electrical
devices to insuring the freedom of their
apparatus from electrical disturbances as
affecting mdio reception. It is true that
some of the lurger manufacturers are study-
ing this subject closely; but it is necessary
to take further action towards the sup-
pression of interference if any real good is
to he accomplished at the present time.
With this in mind, a model interference law
is proposed.

Upon first reading over the law, it will
appear o be too drastic. This is not the
cuse, however, as with proper study, all
apparatus can bhe designed so as not to
create electrical disturbances. Furthermore,
it is now possible to obtain interfevence-
snppression devices which, in the majority
of cases, will entirely eliminate interference.
Where this is not true, it has generally been
found that, by making a slight change in the
apparatus and at the same time applying
an interference-suppression device, satisfae-
tory resulis are securec.

To assist in complving with the law, an
appendix has been added to the law as
drafted, which should be of considerable
help in determining what is causing inter-
ference and how it may be remedied.

In order not to work a hardship on the
manufacturer, user or operator of the vari-
ous types of apparatus which are causing
interference, the law has been
so drafted that the times at
which the several sections be-
come cflective may be set so as
to cause the least confusion and
hardship. Hewever, in order to
secure immediate relief to the

(Continwed on page 1041)
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The wvariable resistors above, snitable for wolume controls, are (left to right)
a Centralab wirc-wound potentiometer; Clarostat (carbon-compression); Carter
carbou-strip resistor; Centralab carbon-strip potentiometer; Electrad high-resis-
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tor; Bradleyohm (carbon-compression): and an old-style potentiometer :whick
will adorn many funk-bores.
divider or plain variable resistor.

The potentiometer may be used cither as woltage-

Choosing Between Volume-Control Methods

has heen said that lhe method of con-

trolling volunie in a radio set can either

“make” or “break” the set. At first

glance, this appears to be a rather
hroad statemnent; but, on further consider-
ation, it will be found that this is at least
partly correct and, in many cases, entirely
correct. IFor instunce, if we refer to the
methods used for controlling the volume in
the average set several years ago, we find
that they are considered entirely inadequate
for present-day receivers, hecause the radio
public has been educated to understand some
of the eanses of distortion in a set.

In Figs. 1 and 2 we find two common
methods of volume control, most generally
used in sets a few years ago. Fig. 1 shows
the use of filament rheostats for controlling
the filament temperature; this in itself is
quite satisfaetory, if care is taken to keep
the tubes fromn being overloaded. If this
reduction of the filament voltage is used
for a vohume control, however, there is a
very great possibility of causing distortion;
hecause the tuhes will not carrv as much
pliate current when the filaments are turned
down, as when they are kept at the correct
teperature. This cffect is most evident
when the radio-frequency and detector tubes
are controlled by one rheostat.

Fig. 2 shows the use of a potentiometer

By Ashur van A. Sommers

R for ascillation control as well as volume
control.  As an oscillation control, the use
of a potentiometer is satisfactory: providing
the adjustable arm is kept on the side of
the resistance wire which is connected to the
negative filament terminal. Of course, the
use of resistors in the grid wiring of sets

is not to be advocated, unless correctly em-.

ployed, and for this reason the use of the
potentiometer in tuned-R.F. sets has been
practically discontinued. Another drawhaclk
in using the potentiometer, either as a vol-
ume or oscillation control, is the large in-
crease in the plate current caused when the
movable arm of the potentiometer is moved
to the positive side. A third reason is that
broad tuning results from a pesitive hias on
the grid.

OTHER DEVICES EMPLOYED

Both of the methods mentioned ahove have
been largely discontinued, because of their
inherent weaknesses; but inefticient volume
controls are still leing employed, and un-
biased discussion of the various methods
should help to straighten out this matter in
the minds of radio builders. Probably the
best way to show the relative advantages
and disadvantages is to divide the different
tvpes of receivers into groups: we will re-
fer first to direct-current (battery) sets

S ol

[l 63

V6 I

The- first method (A) controls plate voltage and incidentally oscillation; the second (B) the woltage

of the signal passed on.

This and (C) are better ddapted to small sets; that at (D) for the larger

models of receivers, using power wunils, althougl it reguires more componeits to construct the circaib
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using the standard tubes; secondly, to al-
ternating-current sets; and thirdly, to the
new screen-grid sets.

We may define the ideal volume control
as that which will allow a gradual control
of the receiver’s volume from a whisper to
the greatest possible amount of sound that
the receiver can produce, without affecting
the fidelity of reproduction. In controlling
the volume, also, the tuning of the set must
not be disturbed; since this would cause
trouble in single-control sets. 'Ihere are a
number of otherwise suitable methods which
cannot be used for this reason.

Practically, the volume control should be
capable of reducing tube distortion when the
set is turned down; since distortion is much
more apparent on soft signals than on loud
ones. Also, the set is often turned down
solely to reduce the distortion, and, if the
voluie-control method used does not reduce
the distortion more than the volume of
musie, it is not entirely suitable. By a
method which will lower the input to the
tubes which are most likely to be overloaded,
distortion will be reduced considerably when
the set is not operated at its greatest vol-
ume. 'The volume control must not intro-
duce anv distortion or noises of its own,
and it must not change the characteristics of
any of the apparatus in the set. There is
one exception to this rule, which will be de-
scribed later with the systerns which are in-
corporated in the andio-frequency amplifier.

VOLUME CONTROL IN BATTERY SETS

Two methods which have fallen into disuse
have been mentioned above; there are also
several others which, though more in favor,
are for one reason or another not quite
satisfaectory. A very common way to re-
duce the volume in a set is to place across
the loud speaker a variable resistor of high
value. ‘The volume is controlled very satis-
factorily in this manner; but, unfortunately,
the Joad on the tubes in the set i3 not les-
sened when reduced volume is used and,
Iecause of this, the distortion is just as bad
at a whisper as at a thunderous roar. T'his
is not desirable, and a method of reducing
the load on the tubes will permit the set
to give hetter quality when the volume is
reduced. This is particularly advantageous
when local stations are heing received, be-
cause of the overpowering signal strength.
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FIG.1. FIG.2
Tewo old methods: Fig. 1, reducing filament emission by turning dowen the rheostats. Fig. 2, cou-

troliing bias of R.F. grid cirenits by a potentiometer across the

"

1" battery. Neither

is entirely satisfactory.

Another commmon method is to place a
variable resistor across the primary of one
of the audio-frequency transformers, usually
the first. This method is slightly hetter than
control at the speaker; but the detector
and radio-frequency tubes are still operated
at full load regardless of the volume. The
use of a resistor across the transformer may
also change its characteristics; although the
change is often an advantageous one, espec-
fally with transformers which are “peaked”
rather sharply, such as those designed some
vears ago. With more modern transform-
ers, the change in the transformer char-
acteristics may be a detriment rather than
an asset; since it may change a good “char-
acteristic” curve to a rather poor one. How-
cver other methods which will give control
over the first tubes in the set, are more
suitable.

CATCII 'EM EARLY

Since the speaker and audio-amplifier
methods of control are hoth applied too late,
the logical conclusion is that a control cither
in the radio-frequeney amplifier or in the
aerial would be best. This leaves several
methods, some of which are quite satisfac-
tory and others less so. A variable resistor
in series with the plate supply (“B"-battery
lead) to the radio-frequency tubes is very
often used and, in most sets, is quite satis-
factory. This resistor serves also as an
oseillation control and, in sels of only one
or two stages, very good results can be ob-
tained. ‘This method is shown at A in Fig.
3, in which several other plate-voltage con-
trol methods are also illustrated; at B we
lave a high resistor in parallel with the
primary of onc of the radio-frequency trans-
formers. This method is slightly better than
the first for larger sets, but may cause a
change in the tuning when its resistance is
low. This is due to the fact that it prac-
tically short-circuits the tuned coil when the
resistance is reduced; which reduces the
primary's efiective inductance, and causes
also a change in® the inductance of the
tuned secondary. Such a result makes this
method unsuitable for® single-control sets,
unless “trimming” condensers are uscd for
matching the tuning condensers.

In the system shown at C this difliculty is
avoided, but another encountcred. 1f a
“3” power unit is used, a variation in the
setting will change the voltage applied to
the plate; and this will also cause a dif-
ference in the voltages on the other tubes
with corresponding complications. This is
also true of using the series resistor as at
A and, for that reason. this method is suit-
able only for small sets.

The method shown at I (Fig. 3) is the

most suitable of the plate-circuit control
methods, because it does not have any of
the defects of the others. The choke coil
maintains a constant potential, and the re-
sistor reduces the voluine without any alter-
ation of the inductance in the primary coil.
When a set is used which is shielded, or
for other reasons will not pick up signals
without an aerial, the volume may he con-
trolled in the acrial eircuit; two methods are

1001

GRID RESISTOR CONTROLS

The final mcthod of control in the radio-
frequency amplificr is the grid circuit. Two
methods of using this method of volume
control ave shown in Fig. 5; the first (A)
is quite satisfactory if single-dial tuning is
not used. However, it is not entirely suit-
able if the tuning controls are ganged to-
gether, because of the detuning eftect; but
this detuning can be overeome by using the
svstem shown at B. The disadvantage of
this mcthod is the cffect on the selectivity;
when the resistance is reduced, the select-
ivity is ruined.

The resistor used in the grid control
must lave a very high maximum value, £o
that the amplification is not reduced on the
maximum setting; one of about 500,000 to
1,000,000 oluns is required for this purpose.
If the grid control is placed in the last stage
of radio-frequency amplification, the detec-
tor will not be overloaded and the volume
will be controlled even though the sct may
operate with the aerial disconnected.

To sum up the best methods of controlling
volume in a battery-opcrated set, we find
that the radio-frequency and aerial control
methods aflord the most advantages and
fewest disadvantages.
Of these, the ones
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shown as 31), 413 and
5A are applicable to
nmost sets.

" s ivive

The acrial resistor is

highly satisfactory, from
the standpoint of quaiity
solely.

NG

VYOLUME CONTROL IN
A.C. SETS

The problem of con-

trolling volumne in al-

ternating-current op-

erated scts using their

F1G.4

shown in Fig. 4. The fist (at A) is a
potentiometer, of about 10,000 ohins, direetly
across the grid eircuit of the first radio fre-
quency tube. This method reduces the
number of tuning controls required in the
set; but it also reduces the amplification,
and for this reason is only suitable for Jarge
sets. ‘'he sccond (at 13) allows the usc of
all tuning controls and is applicable to
most sets; a resistor of about 25,000 ohmns
is used as shown. As mentioned above, a
difficully often encountered with controls of
this type is due to the pick-up of strong
signals in the coils and wiring of the ampli-
fier and detector.

special tubes, is quite
different from that
cencountered in battery sets. In ovder to
simplify the discussion, it is best to divide
the sets into two classes; first, those using
the ‘heater-" (227-, etc.) type tubes ang,
secondly, those using the direct-to-“filament-
(226-, cte) type” tubes in the amplifier
sockets. In sets using the heater tubes in
all stages (except the last audio-frequency
or “power”) wost of the systems of volume
coutrol above outlined for battery scts are
satisfactorv. In order to keep the hwn at
a minimum, however, it is advisahle to use
somne system which will not disturh the plate
and grid voitages.
(Continued on page 1036)

FIGS

The methods of controliing volume shown above, while efficient i some tways, affect tuming in the
circuit shown at A, and selectivity in that at B. High resistance is neeessary here.
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VER since the inception of our regu-

lar transmission schedule en short

waves with the Byrd Expedition in

the Antarctie, we have received nu-
merous requests from radio fans asking for
the circuit diagram, constructional details
and kindred information on the short-wave
receiver used by us at the radio station of
the New York Times. DBy means of this
receiver we have been, and still are at this
writing, in nightly communication with the
City of New York (Byrd's steamship, which
conveved his party to the Antarctic), and
quite often “take” from them press dis-
patches totalling 3,000 to 4,000 words per
night. The publicity accorded this recep-
tion (an example of which was illustrated
in the April issue of Rapio NEws) shows the
interest that the success of this work has
aroused. It might seem rather unusual that
the station which operates so consistently
over this great distance should be located in
the heart of New York City, amid its tower-
ing steel buildings; but this is the case, as
the reader will remember from last month.

The set described here is almost identical
mechanically, as well as electrically, with the
receiver we are using daily. The differences
are all of stight importance and made only
to facilitate the construction of the set by
fans who are so situated (geographically
and otherwise) that they cannot obtain the
special apparatus which we originally used.
‘T'hese differences will have no effect on the
operation of the receiver, however; since the
substituted parts are fully as cfficient as
those in the original. To explain the changes
made, we may mention that the original re-
ceiver uses a panel nine inches high and, of
course, this size is rather difficult to obtain
in most localities, as well as much more ex-
pensive than the standard panels.

A SINGLE-CONTROL SET

Atlthough the circuit of the set is not un-
usnal, there are several departures from the
conunon design of short-wave receivers. In
the first place, the two tuning eondensers
are ganged together; which makes the
change from one wave to another more
casy. We placed & midget, condenser across
that sectien of the tuning condenser which
controls the aerial coupling coil; so that fine
tuning ean be accomplished by thus com-
pensating for any difference in the con-
stants of the two circuits. This arrange-
ment of the tuning controls is more flexible
than the usual method; since the midget
condenser allows closer tuning when the set
has been adjusted to the approximate wave
desired.

Mr. Meipholtz at the key in the
Times station; the shortwave set
: at the right,

The remarkable vesulis ohiained with our
receiver are atiributed partly to the use of
the hest obtainable apparatus, as well as
the use of correcily designed shielding in
the radio-frequency amplifier and detector
stages, and the complete isolation of all ¢ir-
cuits by using Dby-pass condensers and
chokes wherever it was found necessarv. In
building the receiver we were very careful
to avoid any body capacity which would
cause a change in the tuning since, for
communication purposes, it is necessary to
have a receiver which will maintain its tun-
ing exactly for long periods of time. Other-
wise, the reception might “fade out” at a
critical time and cause a serious delay in
the communication. It was for this reason
also that a second receiver (mentioned in
the article in the April issue) was installed
in the writer’s house. It was found, after
shielding the lead from the plate of the
radio-frequency tube, and hy using box
shields for the detector and serecn-grid cir-
cuits, that there was absolutely no difference
in lhe tuning when the operator's hamd was
removed from the dials.

Another point which adds to the efficiency
of the receiver is the use of a tuned grid
circuit for the H.F. stage rvather than the
untuned inpats that are found in most of
the sereen-grid short-wave sets at this time.

i

Radio News for May, 1929

How to Build the

New Pork Tinves

Short-Wave Receiver

Details of a Set Duplicating that Used
to Maintain Communication with the
Byrd Expedition in the Antarctic

By Fred E. Meinholts

Of course, the introduction of tuning at this
point makes the set somewhat more expen-
sive to build and more complicated to tune
but, for our purposcs, these were compara-
tively insignificant when conipared with re-
sults. Beciause of the varying conditions en-
countered, a two-stage audio-frequency am-
plifier was included. In cases where the
station “worked” is very far away, as in
the case of the City of New York, or when
the fading is very bad, the second stage of
audio-frequency amplification comes in very
handy. In fact, it would be entirely im-
possible to copy the messages in some cases
without this stage. For the reception of
short-wave broadcasting, when loud-spealier
volume is desired, the second audio stage is
essential also, because one stage is insuffi-
cient except on comparatively nearby sta-
tions.
PARTS REQUIRED

The tuning range of the set of coils em-
ployed in the receiver is lietween 15 and 107
weters, while a larger coil which tunes up to
215 meters is available. The three coils sup-
plied for the original set will he deserihed
later.

A complete list of parts, necessary for
huilding the New York Times short-wave
receiver, fotlows. The experienced con-
structer may use his diseretion in choosing
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Fig. B

The recciver partially assembled to show placement,
construction, be inserted until the shiclds are mounted.
original sodel, is nsed for greater ease of construction.

The coupling shaft should not, in actual
A dial of this type, instead of that in the
Be careful when mounting V3 and V4 to

leave ample play for the dial and room for the audio trausformers.
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components; but those who wish to dupli-

cate the model illustrated in these pages

(which was constructed in the Rabio News

Laboratory) may find the list of manufac-

turers of assistance.

Two National double-spaced variable con-
densers, .000125-inf., tvpe EC-125 (CI,
C2);

One Hammarlund midget variable conden-
ser, for trimming, .0001-mf., type MC-23
(C3);

One National variable condenser, for regen-
eration control, .00025-mif., type ET-250
(C4);

One Carter molded-bakelite fixed condenser,
.0001-mf. (C5);

Five Acme “Parvelt” by-pass condensers,
0.1-mf., tvpe A (C6, C7, C8, C9, C10);
Two sets of Hammarlund short-wave coils
and bases (Lhree coils lo cach set) type

SWT3 and SWC 3 (L1, 1.2);

;-

One Carter 10-ohm
fixed resistor for
screen-grid tube,

type 11-10 (R1);

Fig. A
A standard broadcast-re-
ceiver cabinet is wsed for
the constrictor’s conven-
ience. The jack JU is
needed for phones,

Two Carter filament
rheostats, 23-ohm,
type M-25 (R2. R4);

One Durham grid leak,

Two Amperites, 1A type (185, R6);

One Transformer Co. of America audio-fre-
quency transformer, type 512 (T'1);

Fig. C

The complete_recciver. wth the tops and backs of the shield removed to show the simplicity and

momrm'.u

first shield.

6 00 ® Qe @QQ@@@

The audio transformers are monnled to the shield .ﬂch’_\‘ bcfme placing the
A smail test clip makes an effective contact with the screen-grid of V
are mounted on the back of the

5-megohmn (1}3);

latter.
1; aerial and ground posts

One Transformer Co. of America audio-fre-
quency transformer, type 611 (12);

Three Silver-Marshall radio-frequency choke
coils, %-nulllhenr.\, type 275 (L3, L4,
[_5) 2

Four Pilot UX-type tube sockets;

Two Hammarlund aluminum hox shields,
7%, x 814 x 514 inches, type HQS-1;

One Carter filament switch, type 123 (SW);

‘One Carter single-cirenit jack (J1);

One National illuminated drum dial,
Wit

One grid-leak mounting;

Onc 14-inch hrass rod, 151, inches long;

One Insuline panel, 7x2%x3/16 inches (to
be drilled as in Fig. 3);

One piece of 3/16-inch insulation, 7% x
inches;

Ten X-I. push-type binding posts,
insulated tops;

Two brass angles for mounting the binding
post strip;

One Cunningham CX-322
(V1);

‘Two Cunningham CX-301A tubes (V2, V3);

One Cunningham CX 871A power tube
(V4). (The use of a power tube is op-
tional; either a 371\, 312A or 301A tube
may be used. Note the proper grid and
plate voltages for these tubes; this in
formation can be found on the data sheet
accompanying’ each tube.)

type

21

with

screen grid tube

The schematie wiring diagram of the New York Times short-weave
Thiz is the same as that of the wnodel ilustrated alove,

receiver.
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which differs only in a few mechanical details.
of the set appears vn the next puage.

[ —
--------------------- - If'___"__’"___"——'—'-'___—_'_—ﬂ
| | = 3 7]
l .
- il é | .
ILJll L2 ]4| I: Ti G V3 pT G V4
l f:I_L les t
| il |
8“ |C2 R3 ! B F B F
| II :
| Gno H: Cc9 -7,401 =] !
™ i : .
i gy Lt [ 1] | 6
(N i
o I_E%:*__ I ad I 0 s
D 1 J ]
J
1 I
= 0 o
= A-B- A+ B+ B+ B+ B8+ o= c-
c+ 45V, 90 V. 135V PWR 4.5V PWR
| N ——— _ = == 4
Fig. 1

The pictorial layoul
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One roll of Acme “Celatsite”
hook-up wire;

One lJength of Acme shielded ©
wire, 15 inches; M — =

One test clip for top of screen- Q-
grid tube; b

One wooden sub-base, 221, x < |
83, x 3/ inches;

Miscellaneous screws, soldering "_—'ﬁ i
lngs, ete ,

L

" INSULATING
WASHERS

~

ROOMY SHIELDING .

The shields which we use for BE ‘ .
: gy . ‘ X ,

the radio-frequency amplifier and
Lthe detector in this recciver are
somewhat larger than those usu- 3
ally amploved for shielding in- :
dividual stages of a set. ‘They : e " |
measure 73 inches long, 81 ‘ o |
inches wide and 514 inches high, ]

and are made of aluminum about E .I I

©
1/16-inch thick. 'The manufac- = 1 ; ‘l !J ”-@
@

Fig. 2

CLIP ON CAP~
OF TUBE v{

tured shields come cquipped with ' |
a partition, so that the shield . i f I
can be used for two stages in o — ”'!” | ill]
a receiver. In this case, how- fed Q fﬂ”l..
ever, the partition is removed,
since all the room in the shield C ==
is 'llleqmrc.:d for a smglf: st..nge. 4 e
1e shields may be either pur- Q3073IHS

chased for the purpose, or made ~ ?'6
at home. If they are home con- 2
structed, there are two proced- @) .
ures which may be followed. ollR
The first is to obtain a long strip a
of copper or aluminum for the n
sides and bend it over a straight- _ (04
edge (such as the edge of a work e
bench) and then fasten flat
pieces on the top and bottom to
complete the box. The second
is to obtain slotted aluminun
corner pieces from a hardware
store or metal worker; such
pieces are made in different
forms for different purposes.
The type desired is square in
cross section and machined with pre=s =
two slots on adjacent sides. ‘The
siddes of the shicld are set into
these slots. I'he first method is
casier; but the second is to be N
preferred if the required corner (.) !

L

)

¥

-

C
s T2
e]

C+

Lo}
B+ A+ A-B-

45V

B+

T i

.
ol ?r;rlr ;mmhmhmhm

) —_—

Jil

B+ B+

e
G
PWR 45V PWR 135V 90V

Ji

C-

pieces are obtainable, as they = —
strengthen the assembly greatly. @

CONSTRUCTIONAL WORK

The first step in the construc- [
tion of the receiver, after the ‘ : < I
shields have heen procured, is | : |
to fasten the drum dial and the , i
shieldd eans in position on the = i —E iaaa— @
hasehoard. The shields are placed — Ui
at the ends of the haseboard and
the dial in the center. The posi-
tions of the apparatus, in the o
shields and in the audio ampli- =
fier section hetween the shiclds, Q
are shown in the pictorial draw-
ing and the photographs repro-
duced. This layout should be
followed exactly; since any
change in the positions of the
parts will undoubtedly cause a =
change in the operation of the :
set. 'The inner waulls ot the two
shields are drilled with 14-inch
holes for the shaft of the con-
densers. The two other con-
denser controls are mounted on T
the front panel. In mounting R=2
the regeneration condenser, you

ceiver;” all wires are above the baseboard.

Layout of the “New York Times Short-Wave Re-

C4
LS
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sn

Az the photos show,

slightly larger than their pro-
so that the apparent spuce be-

It will be no-

lear, the

shown separated from the

be taken Ly the con-
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must take care to insulate it
from the shielding; as any con-
tuct wonld cause a short circuit
in the plate circuit. If the
specified condenser is used it
way be mounted on the bottom
of the shield. A -inch hole
in the front of the shield is
suflicient to prevent the shaft
from touching it.

All the apparatus may he
mounted and wired befere the
panel is drilled and fastened in
place, since the drum dial is
mounted on the haseboard. You
will find this very convenient
in wiring the set, especially in
places that would otherwise he
inaccessible.  The audio-fre-
] ucence _\' transformers are
mounted on the sides of the
shields, to conserve space and
also to provide a convenient
ground for the cases of these
transformers. The only other
peculiar point in the construc-
tion of the set is the nse of a
shielded wire for the plate lead
from the sereen-grid R.IF. tube.
This was done hecause of the
possibility of a feed-back oc-
curring at this point. DBy
shielding this wire, we entively
eliminated this possibility.

A jaek is used for the loud-
speaker connections, for two
veasons. In the first place, it
is necessary to tune a short-
wave set with phones. This is
due to the extreme sharpness
of the tuning, especially on dis-
tant stations. In the second,
the set was designed for com-
mereial purposes, and phones
are used exclusively for copy-
ing messages.

TIIE COILS

The coils used in the receiver
are manufactured and sold in
complete sets covering three
wavebands, from 15 to 107 me-
ters. They are of the plug-in
tyvpe, the receptacle having four
jacks, similar in coustruction to
phone-tip jacks, but somewhat
larger. One of the coil mount-
ings is equipped with a primary
coil, fastened on a hinge, so
that the coupling can be varied.
This coil contains 6 turns of
No. 18 double-silk-covered wire,
spaced at a distance equal to
the thickness of the wire. The
form on which the coil is wound
is of celluloid; the wire is
wound on, and then the cellu-
loid is so treated that the wire
is firmly fastened to the form.
‘I'e latter is 174 inches in di-
ameter. In constructing coils
at home, a similar method of
mounting may be employed, or
the coils may be wound on card-
board (if treated against moist-
ure) or other suitable material.

The smallest of the plug-in
coils has a secondary of four
turns, and a tickler or plate coil
of three turns. No. 18 D.S.C.
wire is employed for the coils

(Continued on page 1046)
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A “Hartley” R. F. Broadcast Receiver

By B. B. Bryant

ONG before the day of the present
muttitude of broadcast stations—
and of single-control sels with six
to ten tubes—the regenerative re-

ceiver was in its heyday of popularity.
‘That popularity was not altogether unjusti-
fied, as many users to this day will testify.
The “single-eireuit” regenerative receiver
has a fairly econsistent range of a thousand
miles but, although sensitive, it is not suffi-
ciently sclective for general use today. Fair
selectivity is obtained when the single-cir-
cuit (in reality a double civeuit) is modified
to a “three-circutt” recciver. Naturally,
this is at the expense of the sensitivity,
which is decreased to a range less than half
that of the former circuit; its degree is
dependent upon that of the coupling of the
pick-up or antenna system to the detector
circuit.
TIIE OLD FAULT

There are many arrangements of regen-
crative sets, which employ various slight
madifications of a few fundamental cir-
cuits. The “llartley” is one of the best
known of the basic circuits, and practically
all others are merely variations of the ap-
plication of the same principle. In its
simplest form, it is conductively coupled
between input and output: thgt is, the re-
turns of both grid and plate coils are con-
nected directly at one point, forming one
continuous secondary winding. The plate
supply (“B” battery) is connected in a
suitable manner to the outer terminal of
the plate coil; and the outer terminal of
the grid coil is connected through the grid
leak and condenser (if the grid-current
method of detection is used) to the grid
of the regenerative detector. ‘The inner
terminals of both grid and plate coils are
connected to “A4" if the lcak-condenser
system is. used (unless with a 200A-type
detector) ; otherwise to “A—.

HILI: the simpler setx which

are published fu this magazine
are intended especially to give the be-
ginner an opportunity to develop his
«kill at little cost, they are not to be
despised by the more advanced set
builders who are not always at work
on ten-tubers. The enlhusiastic re-
ports of constructors of previous
small sets leads us o offer this com-
pact, efficient set for lheir use. It is
adaplable to dry-cell operation and
has high portability, though it is in-
expensive to Luild and use.

If connected directly to the antenna, either
a single- or a three-circuit receiver hecomes
a transmitter when allowed improperly to
ascillate.  This fact cxplains a good deal
of the interference suffered by set owners;
oscillating sets cause howls, sqneals and
cross-talk in neighboring loud speakers, and
have therefore carned the descriptive title
of “bloopers.” ‘T'lie radiation from a single-
tube receiver can be detected, even on the
broadeast band, for many miles with a sen-
sitive set; and in the early days, when crys-
tal sets were in the majority, it was not un-
common for the owner of one to claim DX
reception when, as a matter of fact, he had
picked up only the signal re-radiated by
a “blooper” which might he even a mile
distant.

TI[E CURE

Many methods have heen devised to pre-
vent radiation from such receivers; the
most eflective is the nuse of a sotcalled
“dutimy” or “blocking” stage. Notwith-
standing the name, which might lead to the
idea that this stage is useless except to pre-
vent radiation, it ac-
tually  does amplify
the signal and there-
fore increases sensi-
tivity in a three-cir-
cuit regenerative re-
ceiver. The result is
that this combination
gives sensitivity ordi-
narily equal to that of
the old single-circuit
hook-up; and the nec-
essary outlay for such
an addition to the set

Fig. A

I( may be seen at'a glance how compact and
simpie this set is. Yet it will operate a
speaker, with proper batterices: and it swill be
found that this little fellow *‘has the goods.”

www.americanradiohistorv.com

is therefore justified by the improvement.
The parts required for one more stage, un-
tuned, as in the receiver illustrated here, arc
inexpensive and, when tubes of good quality
are low in price, there is no reason to balk
at the use of another—as there would have
been in the days when tubes of the 20]-
type cost ¥6.50 apicce and were hard to
get at that price;  The only real objection
a constructor can urge is that the con-
sumption of current is increased; but this
is more than compensated by the improve-
mnent in his reception, as well as the peace
of mind of his neighbors.

BUILDING THE RECEIVER

For the experimenter, a small, compact
set like this may he used as a “stand-by”
receiver of small cost; most of its parts
will probably be found in his junk box, so
that the outlay will be little or nothing.
For the beginner we may say that it is not
only a practical receiver, easy to build and
offering few problems, but the source of
much unseful knowledge and experience that
will be obtained hy its construction and
operation.

Beecaunse of its sinll size and portability,
such a set will be vervy convenient for the
vacationist; as it may be used readily with
dry-cell tubes (199-tvpes and, if desired, a
120 in the last stage for speaker operation)
without modification from the construction
illustrated here. A 4-volt storage sbattery
or three dry-cells (414 volts) would in that
case be used as the “A" supply, with 90
volts of “B” hattery on the 199s and 1335
of “DB” and 221, of “C" on the 120.

THE COMPLETE CIRCUIT

‘The receiver illustrated cowmprises an un-
tuned R.I. “blocking” stage between the an-
tenna and the regenerative detector, which
is coupled in a modification of the well-
known “Flartley” circuit; together with this
detector and two stages of audio amplifi-
cation, the first of which makes use of re-
sistance coupling and the latter of a trans-
former. It is possible, however, to use an
A.T. transformer also in the first stage, if
the constructor has this material handy, or
is willing to invest a slight extra sum. This
set was built out of the accunulation of
spare parts in the writer's workshop; and,
since only one transformer of verv Jow
cost was among them, this was used to
keep down the outlay. The substitution is
easily made, the same connections being
made to the additional transformer as to
the resistance-coupling unit shown. How-
cver, if a “high-mu” tube (one with an
amplification factor of 30, such as the 210-
type) is used in the detector socket, the
amplification obtained will be practically
the saine as with a 20IA-tvpe and a trans-
former. .
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Many builders will prefer to nse a 112A
tube, or even a 171A, in the last audio
stage, when operating a loud speaker. The
changes required for adaptation to a power
tube are simply to break the connection
shown in the pictorial diagram between
“B}-Max” on one binding-post strip, and
the upper speaker post on the other. Then
the highest-voltage terminal of the DR
batteries (135 or 180 volts) is connected to
this speaker post; if the 171.A tube is used,
however, on account of its high plate eur-
rent some output protective device should
be used in accordance with the instructions
given by its manufacturer. Whichever of
these is used, a binding post for a “C—"
battery connection should be conveniently
located, and the “F—" post of the trans-
former is connected to this instead of to
the filament-return and ground, as shown.
‘Then this post is connected to the “—”
terminal of a “C” hatterv of proper voli-
age; and the “-1" terminal of this battery,

One baseboard, 63, x 834 inches, and mis-
cellaneous wire, small hardware, ete.;

Two Cunningham CX-301A tubes (V1, V3);

One Cunningham CX-340 tube (V2)—or
CX-:}OO:\;

One Cunningham CX-301A tube (V4)—or
such power tube as the builder may desire
to use in the last stage.

COIL DATA

The coil L is prepared as follows: pro-
cure a length (23 inches, or a trifle longer)
of 1V,-inch tubing, whether cardboard, fiber,
hard rubber or bakelite, for the formn.
There are two windings, the primary and
the center-tapped secondary which serves
as both grid and plate coiis. Drill a sl
hole, 3/16-inch from one end of the tube.
Remove the insulation from about two
inches of the ¢nd of a spool of No. 28 D.S.C.
wire, and loop the wire several times
through the hole and around the end of the
tube; in such manner that it is held firmly
and a surface provided to which a contact

AERIAL
T V4
: 0
o
[*1]
£
4
Y
£41
GROUND \L (L 1 '] RS l
B+MAX. B+4 5 VOLTS A-B- A+
Fig. 1

The cirenit of this single-control receiver will be familiar to the old heads, escept for the iutro-
duction of the first tube—a needed measure under conditions of modern breadcast reception. The
return from contact (4) shown is used with a 2004 detector tube; otherwise to A4+, as in Fig. 2.

in turn, is led to the negative filament lead
or ground post.

LIST OF PARTS

The parts required for the construction
of the receiver as illustrated were:

One 4-inch National vernier dial;

One Pilot 17-plate Centraline tuning con-
denser, .00035-mf. (C1):
One Hammarlund 23-plate
denser, .0001-mf. (C3);
One Carter grid condenser with leak mount-

ing clips, .00025-mf. {(C2);

One Electrad fixed condenser, .006-mif. {(Ct)
—a larger size may be used;

One Electrad grid leak, 2-megohm (R2);

Three Aerovox fixed resistors for elip
mounting—two 100,000-ohm (111, R3) and
one one-megohni (IRt}

Two Electrad grid-leak mounting hases, one
doulle, one single;

One Pilot A.F. transformer, 3¥,-to-1 ratio
(T)—two transformers may be used, one
replacing the combination R3-R4-Ct, as
explained above;

One Carter 25-ohm rheostat (135);

Eight X-L binding posts (nine if “C” bat-
tery is used);

TFour Silver-Marshall UX sockets:

One Insuline bakelite panel 7 x 9 (or 7 x
10) inches, and two hakelite hinding post
strips each 2 x 314, inches;

One coupling coil, home-made, L;

Oune R.F. choke, home-made—any manufac-
tured choke may he used, if designed for
use on the broadeast hand;

midget con-

may De soldered. (This is contact No. 5
in the diagrams.) Wind 49 turns, and then
make a twisted loop in the wire, from which
the insulation may be scraped to solder on
a center tap (Contact No. 4).. Then con-
tinue winding 49 more turns, and at the
end drill or punch another small hole. Cut
off the wire, about 5 inches long from the
end of the winding. 'The free cnd of the
wire is brought to the bottom
of the form, and secured
through another small hole to
inake contact No. 3. The sec-
ondary is now completed: start
the primary ¥4-inch further up
the tube, by drilling a small
hole through which the wire is
passed and securved at the end
of the tube, as betore, for con-
tact ‘No. 2. 'T'wenty turns are
wound in the same direction as
those of the secondarv: the end
is cut off and secured through
two small holes, uas before,

ST IRV AT

Fig. B
Small thaugh this set is, there is
ample room for placement of paris;
the components will be guickly iden-
tified by a alance at the schematic
diagram above (Fig. 1). The rotor
plates should be grounded; if body
capacity is observed, a lining of tin-
foil inside of the panel (aveiding con-
tact with leads or parts) will remedy
this. The set is very selective.
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the last being for contact No. 1. After
completing the winding, it is well to apply
to the wire a light coating of airplane dope
or celluloid cement, which will keep it from
loosening and protect it from the atmos-
phere.

A small right-angle bracket, attached to
the form by a small bolt and nut, will serve
to mount the coil in a horizontal position
on the panel; the assembly is shown in Fig.
4. A very small hole may be drilled through
the panel, and a machine screw and nut
will hold the coil bracket securely.

The set builder will be apt to find an
nnused LI, choke among the parts in his
box; but those who desire to improvise such
a device will find no great difficulty in mak-
ing one which will serve for this receiver.
('The short-wave chokes have too low an
inductance for Lthiy purpose, just as this
one may have too high a capacily for short-
wiave work: but it will do for a broadcast
receiver). The choke shown has been wound
on a form or spool, which is made most
readily by drilling through the center of
three pieces of hard rubber or other in-
sulation. One, which serves as the core,
should be round, %-inch in diameter and
5/16-inch thick. The others need not be
cut to shape, but should be not less than
11, inches in diameter at the point nearest
the center. These, with a small right-angle
mounting bracket, are arranged on a 6/32
brass (not iron) screw with the corve in the
center, and secured firmly together with a
nut, so that the assembly is rigid. Then
900 turns of No. 36 wire (with alihost any
kind of insulation) are wound into the slot,
haphazard.

A practical hint: it will be found that
this work will be greatly facilitated if the
siall wire is soldered to about eight inches
of a larger size, to which the connections
will be made, before the winding is started.
This wire is brought out through a tiny
lhole in one of the side pieces at the bottomn
of the slot. After the choke is wound,
another piece of the heavy wire is soldered
to the end of the No. 36 for the other
terminal. ‘This length (about 12 inches) is

then wound two or three times over the
choke to give better anchorage and relieve
the strain on the soldered joint; and finally
the wire is eovered with thread or tape to

(See Fig. 1)

bind and finish it.

i s
[Speaker] [Aerial ] [6round]
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ASSEMBLY OF SET

This veceiver is built in two units, which
are assembled separatelv. The sockets,
choke, resistor mountings, transformer and
binding-post strips are mounted to the base-
board, as shown in Fig. 2 and the photo-
graphs. The tuning and regeneration con-
densers, the coil and the rheostat are fixed
to the panel; and then the latter is fastened
to the baseboard.

The basebpard construction commences
with cutting a snitable piece of wood to size
(834 x 6% inches); the stock is net im-
portant, though 34-inch will give more rigid-
ity than a thinner piecc. It is chiseled or
sawed out at the corners to receive the two
binding-post strips; or these may be fixed
to it without going to the trouble. The
writer did so in order to fit the set shown
into a small cabinel which was reclaimed
from the cellar for the purpose. The insert
makes for added neatness.

The parts are laid out to determine their
respective positions, and the sackets are
fastened down with suitable wood-screws;
a brass( not iron) wood-serew is used to
secure the choke RFC letween V2 and
V3. The double-resistor mounting for R3-
R4 (or a transformer if onc is te be used
instead) is fastened at the rear (vight) of
the baseboard, leaving a sufticient space,
ahout 1,-ineh, hetween the instrument and
the edge of the board, and the condenser
C4 is connected across its outer ends. The
second-stage audio transformer T is placed
in position at the left of the basehoard, and
also fastened down; half-inch wood-screws
are suitable for the purpose.

The hinding-post strips, which have leen
cut to size and drilled for their posts, arc
equipped with the latter and screwed into
the recesses cut in the back edge of the
haseboard. The single-resistor mounting,
for the aerial-ground connection, is then
placed between the sockets V1 and V4. The
grid condenser C2, which is of the molded-
hakelite, mica-dielectric type with grid-leak
clips, has its mounting lug bent hack so that
it may be fastened directly to the “G" ter-
minal of socket V2. It is shown in a ver-
tieal pasition, but this is not absolutely
necessary and the constructor may follow
his own judgment. The only requirement
is that parts other than the grid leak R2,
which is to he fixed in the clips, be kept at
least an inch away.

‘The hlocking condenser C4 is listed here
as of .006-mf. capacity; this was actually
emploved, hut the capacity is not critical.
The value of the part used may he any-
where between this figure and 0.5-nf.; while
condensérs below .0l-mf. will not pass the
lowest andio frequencies, the inprovement
to be obtained under ordinary operating
conditions did not (in the writer’s mind)
make it worth while to go to the trouble
of obtaining a larger size. This is left,
however, to the constructor’s decision if he
purchases a condenser.

PANEL ASSEMBLY

While the panel may be of almost any
insulating naterial, sueh as wood veneer or
hard rubber, bakelite was used here. It
was cut to 7 x 9 inches; although 7 x 10,
which has been a standard size, may be
used to fit a cabinet. If the receiver is not
to be encased in a cabinet, the panel length
is of little importance.

The panel is drilled for the tuning con-
denser CI, regencration condenser C3, rheo-
stat RS and coil bracket, as well as with

two holes to pass the screws holding it to
the baseboard. The varvious instruments
are then mounted; the dial is fastened to
the shaft of ‘the tuning condenser and the
knobs to the other two control instrumnents.

WIRING

In wiring this receiver, the point-to-point
methed should he followed as nearly as
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possible.  Single-sirand, braid-covered wire
is recommended. It is always best to wire
the grid and plate leads first, and then the
others. which should be kept as far as pos-
sible from them. The filament and “B”
leads may be of any reasonable length, and
may run side by side without introducing
complications, such as will occur if a grid
Continued on page 1034)

UAV4

-

GaRn) |

SPEAKER AERIAL

Fig. 2

The panel and baseboard are shown here separately, as they are mounted. After

they are fastened together, the necessury connections may be soldered.

Wires

should be run straight from poiut to point, not at angles as they are shown here—
always keeping yrid and plate leads away from the others.

www americanradiohistorv.com
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The Hammarlund-Roberts ‘‘Junior Hi-Q 29”

Fig. A

“«“ IHA'T is a good rveceiver?” is the
question which has heen presented
to the publie jury innumerable
times. At first glanee, one would

naturally consider the answer to this ques-
tion to bhe of necessity weighted down with
iniricate details. No idea is more distant
from the truth; beeanse a few words hased
upon public opinion constitutes the reply.
To be exact, & good receiver iz one which iy
scientifically designed and will perform in
an admirable manuner, when placed in the
hands of awy wuser, even lthough he is noi
possesved of a technical education. The
criterion of a receiver’s performance is in
the results secured, not by onc who ‘is suf-
ficiently versed in radio lore to he able to
secure the “Nth” degrec of efficiency, but
by the man who can simply assemble and
wire a receiver and then manipulate the
cantrols in conventional fashion.

Much may be said and written about the
perfornanece of a radio receiver but, since
the background and hasis for good per-
fo_rmanrc is scientific design, we helicve
that an analytical discussion of the factors
involved in the design of the highly-suceess-
ful “Junior Tii-Q 29" receiver (direct-enr-
rent model) will undoubtedly be of inter-
cst to the myriad enthnsiasts who are in-
terested in the “why” of a receiver. An
analysis of the design makes it easy to un-
derstand the entire recciver, and gives one
an insight into the fundamentals of its per-
formance. It is the performance of a re-
ceiver which determines wliether the invest-
ment has heen wise. llence, design details
are not mere technical itewns bnt the road
to *vour money’s worth.”

SELECTIVITY AND AMPLIFICATION

True, radio engineering, during the past
few vears, showed a steady tendency towards
the use of 7-, 8- and 9-tube radio sets; hut
wifh new wavelength allocations and the
production of the D.C. 222-tube screen-grid
tube at the advent of the 1929 radio season,
a decided change in recciver design set in.
What with the allotment of station fre-
quencigs uniformly 10 kilocyvcles apart, thus
improving the status of the broadcasting and
increasing consequent selectivity, and the
gain per stage obtained with the screen-grid
tube, greater econony in stages were made
possible in receiver design, partieulavly in
radio-frequeney amplifying systemns.

In this respect, the screen-grid tube played
the paramount role. °‘I'he reasons were
numerous: first, it made possible greater
gain per stage and effected a consequent re-
duction in the number of tuhes required to
impress a certain voltage upon the detector

Shown here in a table cabunet,
this panel will grace any console,

ATTERY operation is still the fa-

zorite of the fan who wanls dis-
tanze. In lhis powerful receiver we
find the same seveen-grid tubes as in
the larger A.C. maodel described in our
March isrue; though not the elaborate
filter circuits, nor the push-pull out-
put. However, this receiver, consider-
ably easier and less costly lo build, is
capable of excellent DX work in any
fair location, has selectivily sufficient
under the usuul conditions, and gives
high quality with volwme suitable for
the home.

grid.  Secondly, the reduction in tube ca-
pacity, accomplished in the design of the
screen-grid tube, made possible the realiza-
tion of enormously high gain in the radio-
frequency amplifier  without fear of un-
controtlable regeneration. Mence, the de-
vices previously necessary 1o curb this an-
noving force can now be eliminated, thus
reducing the cost of the recciver.

e possibility of high gain per stage,
in the radio-frequency amplifier, however,
introduced associated problems.  Atinos-
pheric disturbance, the ban of the radio
pioneers, has now Dbeen supplemented by
man-made static which greatly decreases
the ratio between signal and noise; and the
high gain available with the screen-grid tube
makes necessary careful consideration of the
nwnber of stages to be used in the R.F.
svstemn, because ultra-sensitivity greatly in-

D. C. Model

A Product of Radio Engineers Who Have De-
signed It for the Custom and Home Builder’s
Convenience

By Leslie GG. Biles

creases the effect of man-made statie. The
abundance of broadeast stations adjacent to
the larger cities, and the increased Ppower
ewploved by the stations, introduce ad-
ditional factors. 'The public demand for
high-quality receplion of local stations dur-
ing the period of their operation augments
the items which must be considered when
the number of R.F. stages is determined.
Investigation of the maximwmn gain avail-
ahte from a sereen-grid tube and its radio-
frequency transforiner, consistent with sat-
isfactory selectivity between local stations
and the ahility to tune in DX stations after
the locals have signed off (plus the radio-
frequency “responsc curve” for each indi-
vidual stage which produced minimun side-
hand-suppression) as well as detailed con-
sideration of the items previously mentioned,
showed that two stages of sereen-grid radio-
frequency amplification constitute an ampli-
fving syvstem which is conductive to high-
calibre performance in every respect. The
use of individual stage shielding., whereby
all induetive coupling between the radio-
frequency transformers, and electrostatic
coupling hetween the condensers, is elim-
inated, has made possible the attainment of
a high amplification level with perfect sta-
hility; so those DX stations can be received
with excellent voluine after the locals have
signed oft the air. The elimination of such
interstage couplings displayed its effect upon
the regeneration present in the system, by
improving the shape of the resonance curve
of each stage, and greatly minimized side-
band suppression. The minimization of re-
generation, together with the total radio-

*_%—W:ﬂ
|
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Fig. B
The simplicity of the “Junior Hi-Q 29" is appareut; and the rcady-drilled chassis makes the work

of assembiy a trifle.
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There is space to add a posver mnit.
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frequency shielding, made it possible to ob-
tain a certain co-efficient of coupling be-
tween primary and secondary inductances
of the tuned radio frequency transformers.
This, again, permits a high gain per stage
without a sacrifice in selectivity.

The proof of the high gain available in
the radio-frequeney amplifier is evident
from the use of a *C”-bias detector in place
of the normal grid leak-and-condenser sys-
tem. The former is used in the receiver
here deseribed, despite the fact that the
latter method of detection is many times
more sensitive. However, the use here of
the grid-bias system of detection is not solely
to prove the gain obtained in the R.F. sys-
tem. The true reasons are numerous: first,
the fact that it permits full realization of
the gain present in the radio-frequency am-
plifier. Secondly, it reduces distortion in
the detector system because the input that
may be applied to a grid-bias detector is
several times that which may he applied to
a grid leak-and-condenser detector system.
(See Ramio Ngws for April, page 916.)
Third. it improves the selective powers of
the detector’s input circuit.

AUDIO AMPLIFIER

The audio amplifier was likewise a sub-
Ject of investigation. Of the many systems
available, three stages of resistance coupling
was decided upon as being the best to fol-
low the radio-frequency and detector sys-
tems employed. The smallness of the usual
gain in such an amplifier, due to the lack of
step-up in the audio coupling units, is coun-
teracted here by the nse of a “high-mu”
tube in the first stage. The veason for the
use of this tube only in the first stape is
that the permissible input voltage to any
tube decreases as the amplification constant
is inereased. Under the circumstances, the
voltage output of the detector tube is not
sufficient to overload the first stage but, if
this tube were used in the second-stage, its
margin of “‘grid swing” would net permit
the application of the voltage output ob-
tained from the first stage when the receiver
is tuned to a local station.

Although this factor is seldom discussed,
the combination of values, of thie coupling
capacity and the grid leak, displays a large
effect upon the audio-frequency response
available from an amplifier. In this re-
ceiver, the value selected for each is such
that the cumulative effect of the R.F., de-

tector and A.F. systems provides the desired
characteristics required for best perform-
ance with the average loud speaker. The
usc of a single 171 as the output tube was
decided upon only after acoustic measure-
ments had been made and the 700-milliwatt
output available from the 171 had been
found to be quite satisfactory for the aver-
age home and apartment,

LIST OF PARTS

The parts required for this receiver are as
follows; those which are not lettered on
the cireunit are those ineluded in the founda-
tion unit, which obviates all drilling and
saves the constructor a great deal of drudg-

ery.
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One Sangamo .001-mf. fixed mica con-
denser (C3);

One Carter TP-3M tapered volume control,
3000 ohms, (R1);

One Carter No. 2 haltery switch (SW);

Four Acme “Parvolt” 0.5-mf. Series 200
by-pass condensers (C4, C5, C6, C7);

Two Durham metallized resistors, 1, -megolun
(R3, 15);

One Durham metallized
megohm (R7);

Two Durham “Powerohms,” 1-watt, 100,000-
ohm (R2, R4);

One Durham “Powerohm,”
ohm (R6);

One pair Yaxley No. 422 insuluted phone
tip jacks (J, J);

One Yaxlev No. 660 cable connector and
cable;

resistor, 1/10-

I-watt, 50,000-

L.S.
J oJ
B s
01-A 1=
T
- -
@ 23
1 Wy r~
o ax
]f - 1[ ‘
A+ A-B- B+ B+ C- C=- C-
C+  45v. 135V 1RV 4RV 2TV _J

The schematic diagram of the “Juttior Hi-Q 29" is easily followed, its untuned antenna stage gives

distortionless wvolume control; and

its  non-regenerative,

plate-rectifying detector and resistance-

coupling in the 4. F. cud show that quality as well as amplification has been a
paramount consideration.

Two IHammarlund No. MIL.-17 .00035 mfd.
“Midline” condensers (Cl, C2);

Two Hammarlund Ne. SGT-17 shield-grid
R.F. transformers (L1, L2);

One Hammarlund No. RFC-95 radio-fre-
quency choke, 1.3;

One Hammarlund No. SDW knob-control
drum dial, walnut finish;
Six Benjamin “Cle-Ra-Tone’

9040, for V1 to V6,

sockets No.

Fig. C

A rear view of the completed yeceiver, showing ihe finish of its appearance, as well as ifs strong

mechanical construction,

The compactuess of the audio amplifier and the shortness of its connec-

tions 1is noteworthy.

www americanradiohistorv. com

Two Ehy engraved binding posts (“Aer,”
and_n) ;

One Hammarlund “Junior Hi-Q29” founda-
tion unit (containing drilled and engraved
Westinghouse micarta panel, two complete

aluminum  shields, drilled steel chassis,
shafts, coupling condensers, resistor
mounts, binding-post strips, fixed re-

sistance units, clips, wire, screws, nuts,
washers, solder and all special hardware
required to complete receiver).,
GENERAL DISCUSSION
Referring again to the wiring diagram,
we cannot help finding a few interesting
details. Since the “Junior Hi-Q 29” in this
model is designed for battery operation,
low plate-current consumption is impera-
tive; this is secured by the use of a distinct
grid-bias voltage for every tube in the re-
ceiver. That for the screen grid tubes is
secured by means of the voltage drop across
a resistor in the filament circuit of each
tube. The volume control is locateddn the
most advantageous position—in the aerial
circuit where it cannot diminish the selec-
tive qualities of the radio-frequency trans-
formers and where it precludes all distor-
tion by providing control of the signal input.
Its use in this position accomplishes two
other eflects: first, isolation of the tuned
circuits; and, secondly, single-dial tuning
control of all tuned circuits independent of
the aerial system. Since this control is in
the form of a voltage divider, the character-
istics of the antenna system remain un-
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changed during the manipulation of the
control.

The neced for proper by-passing of the
vadio-frequency currents in the plate cir-
cuits of the screen-grid tube is sccured by
means of individnal filters, interposed he-
tween the batlery terminals of the plate coils
and the source of plate potential. The
climination of radio-frequency currents from
the audio amplifier is secured by means of
a filler in the form of a radio-frequency
choke and a by-pass condenser in the plate
circuit of the hiased detector tube. Indi-
vidual filament control is supplied for the
sereen-grid tubes, and onc major control
governs the supply to the deteclor and the
three audio stages.

Simplicity is the keynote of the entire de-
sign in both construction and wiring.

CONSTRUCTIONAL DETAILS

With respect to {he constructional de-
tails of the receiver, it has been so designed
that its asscmbly is very simple; reference
to the wiring diagram will substantiate this
statement. 1lowever, the constructor should
note a few precautionary details—items
which, though relatively simple, influence re-
caver performance. First, the nse of the by-
pass condensers {(C4 and CG), in the screen-
grid circuits of the two radio-frequency amn-
plifving tubes. These condensers are indis-
pensable and their positions in the circuit
must be correct; hecause they intluenee the
operation of the vacuum tube and the sys-
tem. 'Take -particular nolice of the fact
that they are located between the hattery
ends of the R.F. transformer primaries and
the “A4” terminal, at the filament ends of
the voltage-control resistors. The second
jitem is the radio-frequency choke 1.3, em-
ployed in the plate circuit of the detector
tube; this component is connected hetween
the plate of the detector tube and the plate
end of the first andio ecoupling resistor,
with the by-pass capacity across the com-
Dination, This is of particular importance,
hecause it influences the sensitivity of the
detector tube. The third item is the detee-
tor input; the high-value capacity C7 is in

By-pass Resistors for Series-Filament

T HE use of tubes requiring low filament
current {such as the 199 type) with
the filaments. connected in series and pow-
ered by a “B” unit of the usual type, cap-
able of delivering 75 milliamperes or more,
has become quite popular as a method of
electrification. Witlr such an arrangement,
no A.C. is introduced inte the circuit at
any point—as in the 226-type A.C. tube—
and consequently a Jow cut-off frequency
may be used in the audio amplifier without
introduction of A.C. hum.

It is necessarv to use by-pass resistors
across the filaments to keep the current
through all tubes at a value of 60 milliam-
peres; as otherwise the filament current
throngh the last tube in the string will
exceed that through the first tube by the
sum of the plate currents. The usual re-
sistance values are 600, 850, and 1,500 chns,
shown in Fig. 1. The 600- and 850-ohm re-
sistors are odd sizes, and consequently dif-
ficult to obtain from most radic stores. By
making use of the revised connections shown
connected across each tube filament as
in Fig. 2, standard resistors of 2,000, 2,0007
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series with the regular tuning condenser,

C2, as shown. Do not conunect (hese (wo
condensers in parallel; if you do so, tuning
of this stage will be impossible.

In procceding with the actuat construc-
tion, it is best to follow the layout shown
in the top view of the compleled receiver
(Fig. B); as this is the result of extensive
experiment and has been determined to he
the best for the equipment employed. It
provides the simplest wiring and the short-
est connections. The equipment cnelosed
within the individual shields should not he
increased bevond the units shown. As may
be seen, the two R.F. amplifying tubes are
external to the shields; the input tube heing
at the left of the first shield, while the sec-
ond stage tnbe is located between the two
shietd housings. The volume-control resis-
tor is located within the fipst shield in order
to preciude coupling into the wires con-
nected to this potentiometer, The by-pass
condensers associaled wilh the two R.I%
tubes are likewise located within the respec-
tive shields which house the tuning systems
for these stages.

The detector tube and the three audio
stages are located outside the R.F. stage
shiclds; the detector is the one nearest to
the front panel. Its position is defined
(Figs. B and C) by the radio-frequency
choke shown between the detector tuhe

By J. H. Arnold

DET. 1stR.F
1.5 MLA.

2nd R.F.
1.5 MLA

IstA.F. 2nd A F. ll
.5 MLA,

15
2000

OHMS
e +(FIL WIND.
ING ON
Ree H TRANSF.)
FIG. 2

Series fildment twiring twith 60-milliampere

tubes requires some compensating resistors.

Fig. 1 is a psual, and Fig. 2 an improved
circnit.
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socket and the first audio
coupling resistor. Referring
to the photographs, as repro-
duced, the segquence of de-

LB I O T e e "

Fig. D
Wiring in the *Jwnior Hi-Q 29"
15 almost conspicwons by its ab-
sence. The ‘“point-to-point” way
is ecasiest and best. It must be
noted that goed insulation is needed.

tector and audio-frequency
tubes is as follows: Starting
at the rear of the front panel,
the first is the detector tube,
the second the first audio
tnbe. The third {second audio tube) and out-
put tube are located neav the battery cable’s
input plug.

The arrangement shown affords the short-
est connections between the andio coupling
nnits and the respective sockets. Wiring of
the system is earried out (Fig. D) beneath
the sub-pancl, with the exception of the two
radio-frequency  stages.  As evident from
Fig B, all wiring of these units is located
within their respective shields.

The hy-pass condenser connected between
the chassis (“A— B—") and the “B4" ter-
minal is located on the underside of the sub-
panel, as shown in Fig. D. The input ter-
minals of the receiver are the two binding
posts shown in Figs. B and C: the output
connections are the two tip jacks visible in
the neighborhood of the power tube.

In view of the fact that the chassis is of
metal and is a part of hoth the “A” and
“3” systems (since the “A” and “B” minus
terminals are connected thereto), it is im-
portant that all the wires passing through
the holes in the sub-panel have perfect in-
sulation. Care should be cxercised, when
threading the wires through the holes in the
sub-pancl, to preclude the possibility of
seraping the insulntion; for this reason, all
sharp right-angle bends in the wiring pass-
ing through these holes should be avoided.

(Continued on page 10%3)

Operation

and 1,500 oluns may bhe used. By connect-
ing the 1,500-olun resistor across two tubes,
the 4-milliampere plate current of the other
two tubes is by-passed by one resistor in-
stead of two. A higher resistance value
may thus be used across the detector tube;
namely 2,000 ohms instead of 600.

By the application of this idea, sets using
more than four 199-type tubes in series may
be designed 1o use resistors of not unusual
values. remembering that the resistance in
ohins equals three times the number of
tubes across resistor, divided by the cur-
rent in amperes.

By suitable changes in the order of the
tubes, as some will draw higher plate eur-
rents than others, an arrangement can read-
ily be found which will make use of 500-,
1.000-, 1,500-, and 2,000-ohm resistors rather
ihan of odd sizes.

It is probable thaf many constructors have
feared series wiring overloads filaments,
should a tube be taken out of its socket.
As the diagram shows, however, the contrary
is true; the whole circuit is hroken and be-
comes dead.
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The “A. C. Screen-Grid DX-er”’

An Old But Efficient Dis-

tance-Getting Circuit

Brought Up-to-Date with
Newly-Developed Tubes

By Robert Hertzherg

N spite of the many advantages over the

normal three-¢lement tube which it pos-

sesses, the UX-222 has achieved com-

paratively little popular application,
hecause of its requirement of a direct-cur-
rent supply for its filament. Customn set
huilders, who have been intrigued by its
possibilities as a super-sensitive radio-fre-
quency amplifier, have been forced to over-
look it almost entirely when building re-
ceivers; as the first question of all pros-
pective customers is, *“Does this set work off
the lhouse current?”

Of course, there are “A” power units
which replace the storage hattery and work
very well over long periods of time; but the
luxnrious convenience of A.C. operation is a
selling point that is acknowledged by all.

The rccent marketing of the A.C. screcn-
grid tube by large tube manufacturers re-
lieves this situation, and opens up a virtually
new field for the constructor. The circuits
incorporating it are simplified without re-
duction of sensitivity; the storage battery
and the “A” unit may alike be forgotten;
the whole power pack is built right into the
receiver, while the number of tubes is re-
duced. 'T'he hum introduced is at a mini-
mum; for the new tube has the same fila-
nient characteristics as the well-known 227
tvpe, with the advantage of operating from
the same filament transformer or winding.

Ranie News, therefore, here introduces
to its readers one of the first receivers de-
signed particularly to take advantage of the
new tube. It has been called the “AC.

S O AN
vy @2 (v (v

H ORQOROHE
AR\ ™~ B!

Radio News for May, 1929

Fig. A

The panel appearance is attractive and, as may be seen, <will suit almost any cabinet.

Screen-Grid DX-er” hecause this name cov-
crs its threc salient features: the conven-
ience of A.C. operation, the sensitivity by
screen-grid high amnplification, and the tre-
mendous DX range of the sct. The screen-

REGENERATION preceded by a
tuned RF. stage has long been
known to offer more distance, tube for
tube, than any other circuit. Now the
availability of an A.C. screen-grid
tube with enormous amplification of-
fers to the constructor an opportunity
he has long Leen waiting for. This is
the first sel using this new amplifier
available to the cet-building frater-
nity, and will be of undoubted interest
to all. It is a little giant, as the pic-
ture above indicates.

grid R.F, stage is tuned, assuring good se-
leetivity; while the detector is regenerative,
assuring maximmn sensitivity. For all nor-
mal local and middle-distance reception, the
detector regeneration control knob is left at
minimunm; for the screen-grid tube alone is
sufficiently sensitive. After the family goes
to sleep you can crowd up te the loud
speaker, nurse that knob a little, and start
logging stations between both coasts.

‘The regeneration control is not the regu-
lar volume control of the set, as in most
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Fig. B

The separated panel and sub-panel assembly, well illistrated in this top view, is very strong, and

convenient for the constructor.
assembly appears at the lower right,

There is practically no wiring above.
Note the shiclded, plug-in indwctor L1, with its direct con-

The compact poweranut

nection to the sevcen-grid amplifier 171,

www americanradiohistorv. com

circuits with a single R.F. stage and regen-
erative detector. Instcad, a potentiometer
which varies the voltage on the screen-grict
of the R.F. tube is emploved. 'Fhis arrange-
ment is highly cflective, and prevents dis-
tortion by ensuring the detector against
overloading. Thus, the quality of the sig-
nals from local stations is not destroved; as
it is in many highly sensitive sets designed
for the utmost DX.

‘The set illustrated in the accompanying
photographs is a complete receiver: requir-
ing in addition to the speaker only aerial
and ground connections and a source of 110-
volt alternating-current. It uses five re-
ceiving tubes and one rectifier, the latter of
the 280 type. While a complete assortinent
of parts, including drilled and engraved
front and sub-panels, can he obtained in kit
form (and, when so purchased, saves a great
deal of labor) individual parts are widely
available; so, if vou already have sockets
and binding posts and transformers, for in-
stance, vou will not have to spend additional
money on duplicate parts.

PARTS REQUIRED

The complete list of parts used in the re-
ceiver, as illustrated here, is as foliows:
One Pilot power transformer No. 398 (PT);

One Pilot filter condenser block No. 396
(Ch);

One Pilot double choke-coil block No. 395
(Lb);

One Electrad voltage divider (R1);

One Pilot 1200-ohm fixed resistor (R2), one
Pilot 2250-ohm resistor, (R3), and one
Pilot 1200-ohun resistor (Rt);

One Centralab 200,000-ohm potentiometer
(R5);

One Twin Coupler antenna coupler (L.1);

One Twin Coupler interstage R.F. trans-
former, with tickler (L.2);

One Pilot vaviable condenser No. 1517,
.00035-mf. (C1};
One Pilot variable condenser No. 1523,

0005-mf. (C2);

One Silver-Marshall A.F. transformer No.
255 (T1);

One Silver-Marshall push-pull input trans-
former No. 257 (T2);

One Silver-Marshall push-pull output im-
pedance No. 258 (T3);

Four Pilot fixed condensers No. 59, each
.0l-mf. (C3, 4, 5 and 6);

One Pilot grid condenser No. 51M, .00025-
mf. (C7);

One Pilot fixed condenser No. 53, .001-mf.
(C8);

One Tobe Deutschmann by-pass condenser,
one-mf. (C9);

One Pilot single, closed-circuit telephone
jack (J);

Three Pilot UX-type tube sockets No. 214
(for V't, V5, V6);


www.americanradiohistory.com

el

Radio News for May, 1929

1013

o TICKLER ~A-
< SHORT AERIAL —
O 4
g2 - Vi
CRRiD <
(=4
| — F F -
Tci -
L2
C4 cs
|
l_ I'CG
i

R6

AL
c7 (]

o

Lece :

c8 8 |r-

L R4 IRLS j[
= b

[}
]
K=
Cc
2
o

'o00’0~-09-0091y OO OO TOOOO

V6 @ '._"--»\ww»-""“wwwv- ----- “_“':Rl t
=

P
S | N
e T —
- -
- =
2 ) 5
B+ 4 > () - o
JIN | S
()
‘.
Vs %
Q | [
U
\
J

e e e YT ]

TO 1O VvOLY A.C.LINE

While the circuit above shawn may appear complicated, close evamination swill
show that the units enclosed within dotted lines, represcuting scaled apparatus,
The actual connections are quickly made;

account for a large part of this.

:specially <with a pane! and a sub-panel drilled ready for use.

Four Pilot UY-type tube sockets No. 215
(for L1, V1, V2, V3);

dne front panel, 7x24x74-inch, and sub-
pancl, Tx23xY;-inch;

Four Pilot sub-panel brackets No. 3, 8x1-
inch;

Dne Aerovox grid leak, 2-megohin (R6);

Two Pilot vernier dials, No. 12821, (for con-
densers C1 and C2);

One Carter power switch (SW);

Five X-I. hinding posts;

One Ceco AC-22 screen-grid tube (V1);

Two Ceco N-27 A.C. (227) tubes (V2, V3);

Two Ceco J-71A (171A) tubes (V4, V3);

Ine Ceco R-B0 (280) tube (V6).

ARRANGEMENT OF PARTS

The placement of the parts on the front
and sub-panels is made very clear in the
various accompanying illustrations. The
front panel, shown in the heading of this
article, holds the twe vernier dials, to which
the variable condensers Cl1 and C2 are at-
tached; the power switch, at the left; the
telecphone jack. at the right, and the knobs
for the potentiometer It5 and the tickler of
the interstage transformer 1.2 between the
dials. The jack, by the way, is not for
loud-speaker connection, but for a phono-
graph pick-up; thus making a very conven-
ient means of connection.

The coil 1.2 is nothing Dut our old friend
the thyvee-circuit tuner; as it consists inerely
of a primary and secondary on a bakelite
tube, with a tickler rotating in the end of
the secondary,

The power transformer PT. the filter-con-
denser blockk Cb, and the choke-coil hlock

Fig. 1

fication.
The use of the

I.b used in the original model of the “\.C.
Sereen-Grid DX-er” are all of the same size,
and differ only in the appearance of their
terminal blocks. They occupy the left sec-
tion of tlhie sub-panel; with the socket for
the rectifier tube in front of the transforer
and with the voltage divider in front of the
other two units.

‘I'le antenna coupler L.1 is enclosed in a
shielding can, whieh fits inte a regular five-
prong socket. ‘The socket for the screen-

ad

DOQQBGC

same woltage on the first three tubes simplifies the filament circuit; and the
push-pull potver stage aives tremendous veserve of volume for low-note ampli-
The choke provides a filter for the large plate current, protecting
the speaker, which has ne D.C. voltage across its windings.

grid tube V1 is located a little to the
right of the latter, and is followed across
the sub-panel to the right by the grid con-
denser and leak Ci-R46, the detector socket
(V'2), and the first-stage audio transformer
I't. The first andio tube V3 and the coni-
ponents of the push-pull stage occupy the
space along the rear cdge of the sub-panel

Ihe sub-panel is supported by four
jmolded  hakelite hrackets, which are fas-
tened to the front panel.  The mechanical

© @ W BWOELE
Fig. C

Viewing the nunder side of the sub-panel, it scill be scen how many of the connections are made here

directly in the “A.C. Seveen-Grid DX-er.”

The claborate by-passing provided is essential to qualily.

The jack 1 is conveniently placed for connecting a phonograph pick-up.

www._americanradiohistorv com
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assembly is rather easy, particularly if pre-
pared panels are used. All the parts may
be mounted in about two hours, with the
aid of nothing more than a screwdriver and
a pair of pliers.

CIRCUIT DESIGN

Electrically, the circuit of the “A.C.
Screen-Grid DX-er” will be recognized as
one of sound and conservative design, and
which can be depended on to give results.
The antenna feeds into the sereen-grid tube
through a coupler comprising a tapped pri-
mary and a secondary tuned by the con-
denser Cl. The detector is of the standard
regenerative type; the regeneration being
provided by the old and reliable rotating-
tickler method.

The detector output goes through the jack

J to the first-stage transformer T1; from
which the signal proceeds through the push-
pull stage and out through the center-
tapped impedance T3. The jack for the
phonograph pick-up is very valuable; as
many old-style phonographs, still in use,
can be equipped with pick-ups to work
through the A.F. amplifier.

The set is thoroughly by-passed by the
various fixed condensers shown; these con-
densers should not be overlooked for, with-
out them, the set is likely to give trouble
from uncontrollable oscillation,

The filament current for the first three
tubes, which have the same filament charac-
teristics, is supplied by the 214-volt winding
of the power transformer; while the cur-
rent for the push-pull tubes (171A°s) is
furnished by one of its 5-volt windirftgs.

Radio News for May, 192§

The “B" section of the receiver is of
standard design; a full-wave rectifier tubu
of the 280 type, in conjunction with an eflis
cient filter svstem, provides smooth direct
current for the plates of the tubes.

Grid bias for the screen-grid tube is pro-
vided by the voltage drop across the re-
sistor R4, in the plate-return lead. Bias
for the first audio tube V3 and for the
push-pull tubes Vi and V5 is similarly fur-
nished by the resistors R3 and R2, re-
spectively.

The set should be wired with a good
grade of flexible insulated wire, preferably
of the ‘““push-back™ kind, and the filament
wires should be twisted, as usual in A.C
sets. Study the schematic diagram (Fig.
1} for the general circuit arrangement, and
the pictorial layouts (Figs. 2 and 3) for the

Layout and wiring above sul-panel.
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Under view and prineipal wiring.
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actual disposition of the wires. ‘These are
illustrated here with numerous right angles,
so that the connections may be followed
clearly; bui, as one photograph shows, the
leads may be in some cases run more di-
rectly.

OPERATING HINTS

The “A.C. Screen-Grid DX-er” should be
handled like the old Browning-Drake and
similar sets. For Jocal reception (“local”
with this oulfit means almost evervthing
“within 800 or 1,000 miles), the tickler of
L2 is sct at its minimum—at right angles
to the secondarv—and the volume is con-
trolled by means of the potentiometer. The

HINTS ON OPERATION

No radio fan will ever be able to boast
about transcontinental DX lhroadcast re-
ception unless he has gone to the trouble of
crecting a reallv good aerial and installing a
really good ground. The “A.C. Screen-Grid
DX-er” is a highly sensitive receiver; but
it will not overcome the initial handicap in-
posed on it by a leaky aerial or a high-
resistance ground.

The best possible acrial for broadeast re-
ception is a single length of bare or enam-
elled copper wire, rising straight up into the
air to a height of about 200 feet. Since 200-
foot masts cannot be purchased for $18 in
the local radio shop, mest set owners will

1015

ends and the aerial begins. The whole ex-
posed wire, regardless of the angles which
portions .of it may take in relation to the
surface of the earth, is the aerial. For that
matter, the wire running from the aerial
binding post on the set to its junction with
the lead-in at the window also acts as an
aerial. If vou don't believe it, try discon-
necting the wire at the window, and see how
many stations you can tune in.

The necessity for clean, well-soldered
joints has often been emphasized. Twisted
joints do very well for a few weeks; but,
after thev have been fanned by the gentle
hireezes from chimneys and ventilator pipes
for a while, vou will notice signals do not
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The drilling diagram of tie “A.C. Screen-Grid DX-er” for those who wish to do the work. Templates furnished with dials should be used.

two dials tune more or less alike, and sta-
tions are easily located on them.

For real distance work, keep the poten-
tiometer all the wav up, and advance the
tickler so that the set produces the soft-
hushing noise characteristic of regenera-
tion. You can then “spot” weak stations
by the squeals they produce; and you can
bring them out by first adjusting the tuning
condensers carefutly, and then turning down
the tickler a hair's breadth at a time. You
will learn all the tricks in a few evenings,
or you can tecach them to a customer after
one or two visits.

have to struggle along with something less

imposing in the way of a pick-up system.
The general rule to follow is to raise the
wire as high as possible and to keep it thor-

oughly insulated from nearhy objects by
means of pvrex or other good insulaters that
will not seak up moisture.

The over-all length of the wire, from the

point wheve it enters the house to where it
ends finally at the furthest insulator, may
be anywhere hetween 100 and 300 feet. Most
people regard the horizontal wire and the
vertical lead-in as separate components; ac-
tually there is no point at which the lead-in

come in quite as well as they used to. The
best way to erect an aerial is to start at
the far end and to run the wire in one un-
broken stretch down to the window, where
vou can solder with a fresh, hot iron. Ii’s
all very well to tatk about soldering joints
in the aerial, but, if you’ve ever dashed up
three flights of stairs with a red-hot iron,
only te find it lukewarm when you reached
the roof, vou'll know the advice is not easily
applied.

A zood ground is more easily obtained.
The cotd-water pipe is the old stand-by, and

(Continned on page 1045)

More About Harmortics of Long-Wave Broadcast Stations

OTWITIISTANDING the explana-
ation in onr March issue (page 841)
of the appearance of broadcast sta-
tions in short-wave receivers, many
of our readers continue to inquire about the
phenomenon; especially as they note long-
distance reception on stations of compara-
tively low power in this way at times.
~ Somie fans may have noted the ablsence
or weakness of the harmonics from some of
our largest broadcast stations; this is due
to the method of operation of these large
transmitters, which incorporate what is
known as the “master-oseillator” system. A
transmitter of this tvpe uses a small tube
as the producer of the radio-frequency car-
rier-wave oscillations, and all the other tubes
in the transmitter proper arc radio-fre-
quency amplifiers.. ‘These radio-frequency
amplifiers are very carefully neutralized to
prevent them from producing oscillations of
their own and cach of them is tuned to the
wavelength that the transmitter is operating
on. Because of the tuning in these ampli-
fiers the harmmonics are not amplified or, at
least, they are comparatively weak in com-

simultaneousty.
times employed in comnercial radio work.

parison to the fundamental when they leave
the amplifier. Most of the snaller trans-

mitters, on the other hand, have their oscil-
lator tubes directly coupled to the aerial and

the harmonics are {ransmitted quite
strongly. In some of these stations, tuned
filters are used to suppress some of the
strongest harmonics; but it would be im-
practical to suppress more than the first few
because of the amount of apparatus and ex-
pense required for the filters.

Although the harmonies produced by
transmitting stations are apparently only a
nuisance to the short-wave listener, they
have uses in the field of communication. In

a master-oscillator transmitter, the oscillator

may be tuned to one frequency, while the
amplifiers are tuned to its harmonics. In
this way the transmitter may be operated on
a wavelength lower than the fundamental of
the crystal-controlled oscillator and, by
coupling different amplifiers to the oseil-
lator, a number of signals may be sent out
This latter system is some-

While discussing the subject of harmonics,

www.americanradiohistorv. com

it is interesting to follow the sequence of
the various harmonics of a broadcasting sta-
tion. Suppose we have a certain station op-
erating on a wavelength of 399.8 mecters;
this is equivalent to 750 kilocycles. The
second harmonic will have just twice the
frequency, or 1,500 kilocycles. The third
harmonie¢, which is the lowest that can he
heard at any great distance from the trane-
mitter, is at 2,250 kilocycles. The follow-
ing harmonic are then at 3,000, 3,750, 4,500,
5,250, 6,000, etc, kilocycles. The correspond-
ing wavelengths are 133.3 meters for third;
100 for the fourth; and 80, 66.6, 57.1, and 50
meters for the consccutive following har-
monics. Given the order of a harmonic, it
is necessary only to multiply the frequency
or divide the wavelength of the fundamental
by that number.

Considering the number of broadcast sta-
tions operating between 200 and 550 meters,
it is not surprising that so many stations
may be heard with a sensitive short-wave re-
ceiver. However, the above explanation may
help to clear up this matter in the minds of
some of our readers.
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Wavemeter Hints for the
Short-Wave Listener

How to Construct and Calibrate This Handy
Guide to Operation at the Higher Frequencies

By A. Binneweg, Jr.

HE fundamental measuring instru-

ment in radio work is the “wave-

meter” or “frequency-meter.” A

wavemeter greatly facilitates the lo-
cation of proper dial-settings and serves as
a check on operation of the set, especially on
short waves since, by locating a station
which normally comes in well at a given
time (without waiting for it to “sign”), one
obtains a check on operation. It is a simple
device, costs little when made at home, and
is of major importance.

The purpose of this articlc is to explain in
detail the construction, operation and par-
ticularly the calibration of such an instru-
ment for short-wave work. A new and simple
method of calibration, which can be used in
any listener’s home, is described. One can,
by this method, start in the broadcast range
and work downward on the wavelength scale
as far as may be desired. The wonderful
DX results obtained, and the exceptional
musical programs, which can be readily
picked up from the many foreign stations
using the short waves, are too well known to
Ranto News readers to be elaborated upon
here. A good short-wave wavemeter will
greatly inerease the plcasure to be obtained
from a short-wave receiver, and simplify the
location of foreign stations.

CALIBRATION-CURVES

For the best results, all ordinary wave-
nieters must be provided with *“calibration-
curves.”” FEach graduation on the wave-
nmeter-dial corresponds to a definite wave-
length or frequency, and the calibration
curve is used to convert dial settings to cor-
responding wavelengths. The following is
an easy way of looking at the calibration
curve. In Fig. 1, at A, is shown the grad-
uzted half of an ordinary dial. Each grad-
uation, of course, corresponds to a definite
wavelength (with a given coil) which may be
marked opposite the corresponding gradu-
ation on the dial; the principle, of coursc,
applies to any waveband. Imagine that a

A shield ean, of the type most used
tn present-day recciver construction,
makes a haudy metal cabinet for g |
thig-in  wavemeter; for it keeps
down the annovance of hand- o=
capacity.

very thin string is wrapped around the outer
circumference of the dial, and that both the
wavelengths and corresponding dial settings
are marked on it, as shown at A. The string
1s then removed and straightened out on a
smooth piece of white paper (as suggested
at B) and two lines are drawn at. right
angles, in the lower left-hand corner of the
paper, as shown. From the points at which

I 30.0 |
METERS

20.0 l
METERS /J‘F;’ T
%@, 05 905 o -
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=
&
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STRING
FIG. 1 A

If' we used only one coil with our meter, we
m:yf:_t mark the readings on the dial; but it
85 more accurate to make a chart,

the marks appear on the string lines are
drawn at right angles to the two perpen-
dicular marginal lines just drawn (OX,
0Y). It will then be found that it is more
convenient to mark the wavelengths and
dial settings on the marginal lines instead
of directly on the curve. The calibration
curve then will look like that shown in
Fig. 2.

This description may sound simnple to the
advanced radio listener or technical man,
but it will aid greatly the ma-
Jority of listeners to under-

stand the useful calibration-
curve, so often met in this type
of work. Paper with printed
squares upon it, or “graph”
paper, will be found very con-
venient for the purpose. Such
paper may be found at any
stationer’s, and will always be
valuable to the radio experi-
menter in many ways.

e

s A glance at this shows what is meant

by “straight-line’” this or that, with
reference to o condenser. Straight-
line wavelength is shown here; plot.
ting by frequency will give a curve.

www americanradiohistorv com
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Of course, having followed the process of
wmaking the curve, one understands how to
read it; when the dial setting is known,
proceed directly to the curve and then
across to the corresponding wavelength. The
calibration-curve offers an easy means for
filling in between known, calibrated points.
In practice, one makes the curves on paper
which is already ruled, and convenient scales
are chosen along the azes OX, OY; each
dial setting, with its corresponding wave-
length, determines one point on the curve
These “curves” are not necessarily curved,
and with the proper condensers, they often
become straight lines; which, from a mathe-
matical standpoint, may be called curves.

The simplest method for calibrating a
short-wave wavemeter is, first, to look up the
wavelengths of the known stations, and then
to plot these opposite the corrvesponding dial
settings of the wavemeter; thus obtaining
the calibration-curve for the instrument.
Each station is first tuned in accurately on
a short-wave receiver, and the dial setting
for its wavelength is then found and marked
on the wavemeter. This is accomplished by
bringing up the wavermeter-coil to the sec-
ondary of the receiver and listening for the
familiar click in the receiver telephones, as
described below.

CALIBRATION PROCEDURE

Stations may be accurately tuned in by
means of a receiver and, if the wavelength
of the station is known, this can be trans-
ferred to the wavemeter where it will always
be available. 'l'o transfer a receiver-setting
to a wavemeter, the receiver must be in a re-
generative condition. The wavemeter, of
course, must include in its range the fre.

WAVELENGTH METE

)
L}
]
I
1
t
|
1
.
5

25 50 7
DIAL SETTING. DEGREES

It wili be handiest to purchase paper ruled in

squares, and make owr charts on a large scale—

one for each coil used. We shall probably find
our lines not straight.

quency to which the receiver is tuned. [
you are in doubt, use a condenser and a coi
about the same size as those used in the re
ceiver. Bring the wavemeter about one foo


www.americanradiohistory.com

Radio News for May, 1929

from the secondary coil of the receiver's de-
tector circuit, and vary the wavemeter's
condenser until a elick is heard in the phones
of the reeeiver. If the coupling is too close,
two clicks will be heard; move the wave-
meter away until a loud elick is no longer
heard, that is, until the receiver gently
“slides” into and out of oscillation, at one
particular dial setting. If the receiver is
properly adjusted, this restilt is quite simple
to obtain. At this position, note the exact
setting of the wavemeter and look up its
corresponding wavelength. When four or
five points have been determined for the
waveneter, plot a curve in the manner to
he described. Points incorrectly determined
will not lie on the smooth curve drawn
through the others; these may be disre-
garded.

However, in some localities, it is often
difficult to locate suflicient short-wave sta-
lions, the wavelengths of which are known
accurately; so the writer has developed a
simple method which requires the operator
to know the wavelength of only one short-
wave station. It makes little difference
what that wavelength may be.

METIHOD OF CALIBRATION

The broadcast stations which operate in
nearly every community offer an accurate

'/SMALL SWITCH

C/ LOW RANGE

HIGH
RANGE

7

i

FIG. 5 B

A warvemeter is a simple tuned circuit, as at

A—just a capacity and an_inductance. A

double-reading wavemeter may be made with
two coils and a switch, as at B.

means for short-wave wavemeter calibration.
The harmonics from these stations (See the
Mareh Ramo NEews, page 8t+l) although
usually not directly audible, may be used
for calibration purposes if a one-tube regen-
erative receiver is used, Harmuonics as low
as 10 meters may be heard, even though the
station itself may be at quite a distanec.
These harmwonics are present in the oscilla-
ting circuit of the regenerative set and may
be transferred to the short-wave receiver.
A simple regenerative receiver (which
should not be used for broadcast receplion,
but is good for this work, and econoniical)
is shown in Fig. 4; any regencrative receiver,
constructed of junk-box parts, may be used
for this purpose, however.

The long antenna, which is ordinarily used
for either short-wave or broadcast reception,
is connected to the broadcast receiver and
the latter is arranged as for ordinary broad-
cast reception. The short-wave receiver, cm-
ploying one stage of audio amplification, as
usual, is placed near the broadecast receiver
but is net- provided with antenna or ground
connections. With the broadcast receiver in

100 1
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Here is the way the readings with o coil and

condenser used by the author worked out on

paper. The squares with which the poper is
rifed are omitted wn the rveproduction.

an oscillating condition, tune in a fairly
power ful broadeast station. Tune the oscil-
lating receiver into exact synchronisin with
the broadcast transmitter, that is, tune it
directly on the wave; in this condition the
“squeals” heard on each side of the correct
wave will disappear and only the music is
heard. For better results, select a fairly
powerful station; all stations are by law re-
quired to maintain an accurate frequency,
but the larger stations are rmost closely regu-
lated, as a rule, at present.

With the broadcast receiver thus tuned,
put on the headset of the short-wave set
and adjust this to listen for the short-wave
harmenics, say, at 30 neters. This method
requires the knowledge of the wavelength of
one station somewhere in the range of the
recciver. W2XAL, Rapio News' short-wave
broadeasting station, operates at 30.91 me-
ters; W2XAF, Schenectady, at 31.40. Any
receivable station may be used for the cali-
bration, if its wavelength is known.

In this discussion, W2XAIL,
the Rapio News short-wave sta-
tion, will be used as an example.
Its wavelength is actually 3091
meters; but, to simplify the fig-
ures, its wavelength will be as-
swined to be an even 31 meters.

Of course, any short-wave sta- r

tion, convenient to the listener,
can be used. With the prepared
table of harmonics (note that

W av e meters
cannot be
shielded entire-

ly; as the coil .
is the only j“”i",i‘ﬁ‘
pickup they

L]
have.
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it is often more convenient to use a par-
ticular station because its harmonics may
come closer to the wavelength of the short-
wave station used than another) tune in
the short-wave station, the wavclength of
which is known. In the tables given, the
twelfth harmonic of station “X” is 30.10
nieters and the short-wave station tuned in,
has a wavelength of 31 meters; consequently
a harmonic of the broadcast station will be
heard somewhat helow the wavelength of
the short-wave station and it should be
found easily, If the station tuned in on the
broadcast set is not too weak, or the coup-
ling between the broadcast receiver's second-
ary and the short-wave tuner is not too
loose, the harmonic will be found easily.

MOVING OVER THE SCALE

Suppose, for simplicity, that it is_neces-
sary to turngthe recciver-dial over one de-
gree in changing from the short-wave sta-
tion to the broadcast station harmonic; the
difference in wavelength between the har-
monic (30.1 meters) and the short-wave sta-
tion (31.0 meters) is about a meter, so that
one degrvec on the receiver dial represents
one meter. Olviously two degrees will be
about two meters, etc. The next harmonic in
the table for station “X” is 27.78 meters, or
roughly, two meters (representing two dial

STATOR

(i
FIG. 3

A simpie regenerative circuit of any kind may

be used; that of Fig. 3 is suggested. It picks

up and amplifies station harmomics as well as
the carrier frequency.

degrees) lower on the receiver, so this har-
monic is also found easily.

Use a “coupling™ distance of about one
foot to start with, and tune in a good power-
ful station. After becoming familiar with

the inethod, one can try other vahies of
coupling, and other stations. I'he barmonics
(Continued on page 1038)
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*A”*-Supply Condenser Clears
Up Speaker Hum
Fditor, Rapio News:

I have found that the usual type of dy-
namic speaker, which operates from the
A.C. line with a step-down transformer and
dry rectifier, produces a verv noticeable
hum. © In several cases, I have found that
the use of a high-capacity edhdenser, such
as those made for “A” power units, will re-
tnee the hum so that it can hardly be heard.
The condenser is connected across the ter-
minals of the field coil of the speaker. These
condensers are usually polarized, and it is
necessary to connect them in the correct
way. The easiest way, I have found, is to
connect a voltineter across the field coil and
note the direetion in which the needle moves
over the scale. (/t is necessary to wse the
correct type of meter for this purpose, since
rome meters rend correctly when connected
either way acroxs the coil. The type of
meler employing thé D’Arsouval movement
is polarized and gquite suitable.) When the
polarity of the current in the field coil is
known, it is a simple maiter to connect the
condenscr across the coil.

In some cases it may he difficult to locate
the field-coil terminals. 1In this case, the
wires running from the rectifier unit may
he used, since they connect dircetly to this
coil. The connections of the usnal type of
dynamic speaker are shown in the enclosed
diagram (Fig. 1). 'The high-capacity con-
denser is marked C.

Georer MirLen,
Des Moines, lowa,

Interference Filter Units
Editor, Rapio News:

While testing and repairing radio sets,
I often encounter interference picked up
from power lines. I have found that the
suggestion, given in Rapio NEws some time
ago, of connecting two filter condcensers in
series across the supply line, with the center
tap grounded, is very useful in reducing
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Fig. 1

The *‘vesidual hum” of the 6-volt dynamic unit may
be conguered by tie use of an “A”-unit filter (Cy,
of 2,000-mf. capacity or more.

thesc noises; but I believe that a hetter
filter conld be huilt, which will cause a
greater reduction in the noise. Can you as-
sist me?
F. Meveg,
Long Island City, N. Y.

Electric reccivers often pick up from the
power lines noises which are generated by
apparatus connected to the same or adja-
cnt lines. They arc caused also by defctive
ground connections in the lines or apparatus.
Every power line should be grounded on
one side and, in some cases, it has been
found that there is no true ground at all;
or there is a ground connection which is sat-
isfactory for the low-frequency curvent in
the line, but has a relatively high impedance
to high-frequency currvents. These points
all contribute to the noises in the sct hut,

ERVICE MEN are invited to send

in the “wrinkles” and ideas they
have found valualble in daily work,
All gervicers are not old-timers, nor
are ail equipped with the complete
apparatus lo make work easy; so that
what seems too simple or too lahori-
ous to one may not be so to another.
This department is especially for the
man who works with sets which others
have built; as our other pages are for
those who build their own. Accepted
articles will be compensated, if short,
in the same way as other Wrinkles; if
longer, at the regular space rates.
What have you found oul in your
daily work that will be for the good
of the servicing fraternity?

by providing a low-impedance ground for
the high-frequency currents which cause the
interference, they are reduced very nmch.

The disturbance may appear as a mere
noise, or it may be noticed as a loud hum
or a crackling either stcady or intermittent,
depending on the apparatus or the source
of the disturbance. (This does not mean
that all humming noises are caused hy de-
fective lines.) As a rule, the disturbances
affect the operation of the set, in addition
to creating noisc, and the symptoms are
usually as follows:

The detector tube is quite sensitive to
body cnpaciﬁ; that is, a loud lnnn is heard
when an ungrounded piece of netal or the
obscrver's hand is placed near the detector
tube. The detector tube is usually very
microphonie.

Disturhances in the power lines should, if
possible, be taken cave of at the source; but
in many cases this is not practical for obvi-
ous reasons. ‘The only other logical wayv of
overcoining the trouble is to place a suitable
filter in the line feeding current to the set.
The filter should be constructed in such a
way that a good high-frequency ground is
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provided for the power line. Such a filter
consists of two 1- or 2-mf, condensers, with
a working rating of at least 400 volts, con-

RECEPTACLE
TO RECEWERED)
-y

| Pt

TOLINE

Fig. 2

The essential civcuit of the tuterference filter is

shown above. The condensers absorb liigh-frequency

impulses, while placing very little load o1 60-cycie
current.

nected in saries ucross the power line with
their center connection grounded. 'Tliis is
the tvpe of filter which has heen described
in several back issues of this magazine.

The filter may be improved greatly, in
many  cases, by connecting - two air-core
chokes in the line, in scries with each lead
to the set. DBecause of the comparatively
lurge current passing through these choke
coils, ordinary receiving-set choke coils can-
not be used. They must be made of heavy
wire, the gauge depending on the amount of
current consmned by the set. Suitable coils
can be wound with 50 turns or more of numn-
ber 14 or 16 D.C.C. wire on a wooden or
fiber form ahout 2 inches in diameter,

The complete filter should be mounted in
an iron cut-out bhox of the type used to
house fuses and other apparatus used in the
celectric-light line. ‘I'wo fuses of about 3 or
5 amperes capacity should be connected in
the line also, to protect the set in case of
short circuit in the filter or in the line, “The
complete filter, in its metal box, should be
placed as far away from the set as the in-
stallation permits, and a very good ground
should be provided. When mounting the
choke coils, it is advisable to place them at
right angles in the box, so that they will he
out of inductive relation to each other. The
diagram of the complete unit is shown in
Pig. 2.

Adjustable Capacity Bank

IZditor, Rapi0 NEws:

In experimenting with new eircuits and
iinproving old ones, there is alwavs a need
for fixed condensers, which must be of a
certain capacity for best operation. To find
the correct value is a task that often causes
much inconvenience and grief; especially if
the changes must be made while the set is
in operation, so that the change or iniprove-
ment can be noted. To overcome any trouble
which might result is a very simple matter
and requires very little time and effort. The
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necessary parts for the eonstruetion of the
“capacity bank” may be found in almost
cvery experimenter’s junk box.
Avisert A. Kexvox,
Santa Monica, Calif.

Epiror's Note: The unit as it was origi-
nally received employed a tap switch of the
type used extensively some years ago for
tapped coils. In order to make the unit
more useful and simpler to build, we have
changed the design slightly. A fan-type
switch, capable of covering all the switch
points, is emploved.

The unit consists of a number of fixed
condensers of different capacities. 'These
condensers are switched in and out of the
circuit, or used in groups, to supply a va-
riety of capacities. The construction of the
fan switel is shown in the accompanying
illustration. An ordinary knob (such as
those used for vheostats, etc.) is fastened
to a piece of spring brass, cut as shown,
One side is sufficiently wide to cover all of
the switch peints (in this case 6 are used)
and the opposite side is cut so that either
one or two points, only, are covered at one
time. The* switch points should have the
lowest top or shoulder available, so that the
switch blades will pass smoothly over them,
making a good wiping contact.

OOOI\ OOO?.\ 10005 001, 00{.5 .OOS

Fig. 3
A wvariable-capacity bank is convenient for
testing purposes. The fan-switch arm shown
gives a wide range of vaines.

A panel about 5 inches square is required
to mount the switch and other parts. The
condensers are sufficiently supported by the
wiring to the switch points. The suggested
values are as follows: .0001-mf., .0002-mf.,
.0005-mf., .001-mf., .0025-mf., and .005-nif.
‘I'iese condensers are connected as shown to
the various switch points.

With these condensers, 18 individual ca-
pacities may e ohtained. With the switch
arm covering two points, a capacity of .0003
mf. can be obtained by touching the first
two taps. This places the .0001 mf. and
the .0002 nf. condensers in parallel. Simi-
larly, capacities of .0007, .0013, .0035 and
0075 can be obtained by moving the switch
arm over to cover the succccdmg pairs of
switeh points.

By reversing the position of the switch, so
that the fan switch-arm is used, capacitics
of .0008, .0018, .0043, and .0093 are obtained,
by moving the arm over to cover additional
taps. With a capacity of .0093 mf. the fan
switch-arm will be directly over all of the
switch points. If it is moved further to the
right, the first switch point will be uncov-
ered and this will reduce the capacity by
0001 mf., leaving a capacity of .0092. Sim-
ilarly, by uncovering the two on the left, a
capacity of .009 will be obtained. With the
three left taps uncovered, a capacity of
0085 results. The next move to the right

repeats the capacity of .0075 which has been
obtained already.

The complete series of capacities available
with the unit are as follows: .0001, .0002,
.0003, .0005, .0007, .0008, .001, .0015, .0018,
0025, .0035, .0043, .005, .0075, .0085, .009,
L0091, .0093 mf.

The uses of these conveniently available
capacities will suggest many uses to the
wide-awake service-man and dealer. One
very obvious use is in audio-frequency am-
plifier testing and repair. A fixed conden-
ser of the correct size will often stop the
annoyving whistles produced by audio feed-
hacks, ete.; and the use of the correct fixed
condenser connected across the coupling
transformers in an amplifier will often pro-
duce a great improvement in the sound qual-
itv.

Adapting Old Sets for Power
Tubes
Editor, Ranto Nuws:

I wish that vou would furnish e with a
hock-np of the No. 12 Atwater hent G-tube
set; also a hook-up for a power tube to he
placed in this set.

Ser. A. J. Goerz,
Port Brown, Texas.

Since the manufacturer of this set does
not wish to have the diagram of the set
published, and copyrights it, we cannot print
the diagram of this receiver. However, the
addition of a power or semi-power tube to
any set is quite simple and, since it should he
of interest to a great number of younger
customn set builders and repair men not
familiar with the methods of doing this, we
are giving instructions here. They are not
limited to this particular set, but are equally
applicable to many old-style receivers.

The upper diagram in Fig. 5 shows the
connections found in the set before the
changes are made; X and Y in the diagram
indicate the two points at which changes
must be made. It will be noticed, that the
speaker binding post connects to “B4 907
lead in the set, and the lead from the sec-
ondary of the last A.F. transformer is con-
nected directly to the “A—"" In some cases,
the transforiner is connected to the negative
terminal of a “C” hattery; but the changes

1019
LAST
A A.F, TUBE
—0
LS.
Y
A+
A- !
B+90V < '
LAST
AFT A.F. TUBE
| g
| i a:gg
' LEL
A+ [ 53E
A= o= 7}
c-9
OR 40V
| B+135 =
OR 180V
L e
Fig. 5

it is easy to put a power tube in one of the
old-style sets which ise a 2014, in e mauner
shown, and effects a big improvement.

are the same with this method of connection,
and the instructions apply equally well in
hoth cases.

In the lower diagram is shown the same
amplifier, changed to incluile a power tube.
The speaker wire is disconnected from the
“B--90" terminal, and connected to a new
wire; which is in turn connected to
“B4- 135" for a 112A-type tube, or “B-180"
for a 171A-type. The return from the trans-
foriner secondary is aiso disconnected from
the “A—" or the “C—" of the previous A.F.
stage, and instead connected to a wire
which is attached to the “— terminal of a
“C” battery; 9 volts for a 112\ or 40 volts
for a 171A tube. The “4” terminal of this
“C" Dattery is, of course, connected to the
“A—" terminal in the sct, in order to com-
plete the circuit.

When a power tube is used in a receiver,

(Continued on page 1032}

%

LOUD SPEAKER

A+rB-GND.

Be20VOLT C-

Fig. 4
The Radiola IITA (at right of the dotted line) twas once the best going, and theve ave many in
use. They are, however, radiating sets; the owner who can be prevailed on to add ¢ tuned stage,
as shown, will eliminate lln: feature and gain selectivity and range.
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Applying an Audio Filter
to the Detector

LTHOUGH “B” power units have hecn

developed to a very high standard of
cficieney, a hum is encountered in some few
cases and demands a remedy. A rather un-
usnal use of a “tone filter” has heen made
by one fan in reducing this hum to a mnch
lower valve. The filter was originally de-
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=/ —@
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Fig. 1
The same system which separates the plate current
of a power tube from the outpiut signal may be
used in a detector circust.

signed to be connected between the output
of the set and the loud speaker, to keep
the plate current out of the speaker wind-
ings, ‘The choke coil in the filter was rated
at 30 henries, and a 2-mf. filter concenser
was connected in one of the leads as shown.
‘Three of the leads were used, as indicated
in the diagram (Fig. 1).

If a hunt is encountered, after the filter
is added to the regular filter of the power
unit, it is evidently caiised by an inductive
piek-up in the wiring of the set and power-
unit, and can be overcome only by proper
separation of the offending leads. The filter
increases the filtering action only in the de-
tector tube, but this is the usual point at
which & hum is encountered. The filter will
have no effect on tlie operation of the ampli-
fier stages.—Contributed by William C.
Duer.

An Ingenious Speaker Switch
T is often found desirable to compare the
operation of several loud speakers; and
this can be accomplished conveniently only

by some switching arrangement, which will
allow rapid change-over from one speaker
to the other. A suitable switch for the pur-
pose may he made as shown in Fig. 2.

It is constructed as follows: take a block
of wood, say 4 x 7 inches, and 3, inch thick;
and hore into it a hole about 1s-inch deep,
and just large enough to receive the base of
an old tube. (The hole should be just deep
cnough so that the pin on the side of the
tube base will be close ahove the surface of
the board.) Then, bore the hole the rest
of the way throngh the board with a smallér
drill; one of such dinmeter that the four
prongs of the tube will projeet through the
other side of the bhoard. A shoulder, for
the bottoin of the old tube base to turn on,
is thus formed.

Next drill two rows of small holes, in a
semi-circle; one row for the red and one
for the black phone-tip jacks. Scribe all
around the tube-base hole in the board a
eircle about an inch larger than the hole.
On this circle are located the contact points,
which may be ordinary wood-screws or ma-
chine-screws fastened on the upper side.
The brass contact plate also is located on
this ‘cirele; it is made of & piecce of brass
sheet cut in a semi-cirele and is as long as

Our readers are iuvited to contrih-
nle ideas. A year's subseription to
Ramo News will be given in compen-
sation for each accepted item. If the
author of the wrinkle is already «
subscriber, his subscription will be ex-
tended one year or he may accept a
one year's subseription to SCIENCE axn
Ixvexriox or Amazine Stouies, both
ivzued by the same publishers.

the distance hetween the outer contact
points.  Sinall holes are drilled in the ends
of the plate for mounting with wood-screws.
The contact arm is made of spring hrass,
Just heavy enough to give the correct spring
action. Two holes are drilled in this arm,
one for a large tube-prong (one of the fila-
inent prongs) and the

CLD TUBE

TERMINALS
CONTACT SCREWS

BRASS
PLATE

BRASS PLATE

SPRING CONTACT
T SOLDERED TO PRONGS
~

HOLES FOR TUBE FRONG

other for a small
prong. ‘The conlact
armt is bent until it
presses tightly against
the contact plate and
the contact points;
then it is secured to
the tube-base by sol-
dering it to both the

TUBE BASE

Fig. 2
The contributor of this
wrinkle has found an-
other use for the burnt-
o ol tube—it serves him as
a handle for a five point

SPRING speaker switch.

www.americanradiohistorv.com

large and small prongs over which it fits. The
phone-tip jacks are wired as shown, and the
wires secured to two terminals, or to a
phone cord, for connection to the set.—-
Contributed by L. V. Moyer.

J INSULATED TUBE ABOUT
/221NCH 1IN DIAMETER

0 1 =
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END
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MOUNTING BASE
SCREW P

Fig. 3
A choke coil that fits in a fuse mounting permits
handy substitition of different zalues,

Making Short-Wave R.F. Chokes

HOKE COILS, suitable for short-wive

receivers, may be made at home and
serve tleir purpose satisfactorily, It will
be found, however, that a different coil will
give the most satisfnetorv results for each
waveband, and it nay be necessary to trv a
great many in order to find the best for use
with each tuning coil. For this reason, the
experimenter will find it most convenient to
mount the eoils so that they may be used
interchangenbly; a plug-in mounting is the
handiest device for this purpose.

An eusily-built plug-in receptacle, employ-
ing cartridge-type mountings, is illustrated
in Fig. 3. It is preferable, of course, to use
1 mounting designed for fuses of the larger
type.  As a form for the coil, a burnt-out
fuse may be employed, or a pieee of glass,
porcelain or even eardboard tubing of suit-
able size will serve. To prepare the latter,
it will be necessary to solder around each
end of the tube a piece of copper or brass
to make contact with the mounting clips
and, of eourse, with the coil terminals. If
space permits, the eoils should be wound
single-layer, or solenoid. Fine wire, such as
No. 30 enamelled, should be used, so that
there will be room for a sufficient number
of turns—Contributed by James 8. Berry,
173 4.0Q, Saltille, Texas.

A Short-Wave Dial Log

INE popularity of short-wave receivers

has brought up a number of new prob-
lems rarely encountered in the operation of
broadeast sets. One of these is the ex-
tremely fine tuning required, and the diffi-
culty in picking up the station again after
it has been turned ont. 1If the dial settings
are marked directly on the dial, this diffi-
culty is partly overcomne. At least, the

W]
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exact dial setting is known and, if the sta-
tion is “on the air,” it can probably be
picked up with little trouble.

"This nethod of calibrating the “Junk-13ox”
set will help the builders of this sct to tune
their receivers. Take a large piece of paper
or several sheects (anything that the con-
structor thinks will suit him) and with a
pair of dividers draw five half circles to
represent the dial of the set. I'hen ruunber
these to correspond with the sets of coils,
one division for each. (See Fig. +.)

Now, whenever a station is received,
record the call letters opposite the mmnber
on the paper dial whicli corresponds to the
coil which vou are using. In this way you
will deterniine the range of each of the
coils, as well as the exact location of each
station. The paper dial should be made to
correspond in size to the regular dial, and
should be pasted over the latter.—Con-
tributed by Johm fHayden, Jr.

Simple Screen-Grid Shielding

ONSTRUCTORS whe, in their experi-

ments with the sereen-grid tube, have
found shielding absolutely essential for best
results, will appreciate this wrinkle, which
is extremety simple and vet makes as good
a shielding job as can be done with more
elaborate material.

It is simply a matter of wrapping the
tube to be shiclded with heavy tinfoil or
leadfoil. I'his is held in place with shellac
or a similar preparation. When curving
the foil about the top of the tube a much

TIN FOIL CUT
AROUND TOP
CONNECTION

TIN FOIL. HELD
CLOSE TOTUBE
BY TURN OF
WIRE.

LUG OF
TIN FOIL OVER
F- PRONG.

Fig. 5
It is necessary to shield the elements of a screen-
grid tube, capacitively at lcast.

neater effect may be obtained by slitting
the foil to avoid wrinkling. A lug is left
at the bottom to fit over the “I"—" prong
of the tube, thus grounding the shield.
Care should be taken to cut out sufficient
foil about the cap of the control-grid to
avoid grounding it.—Contributed by Charles
E. Hammer.

Guitar’s Loss is Radio’s Gain

HAT mnay bhe considered a musical
addition to the radio receiver is sub-
mitted by a reader who expericnced some
difficulty with the control cord of a drun
dial. After assembling the components of
his receiver he found that, because of the
loosening of the cord on the drum, it was
constantly slipping off. This necessitated
a complete disassembling of the shielded
tuning units, in order to get at the drun
so that the string could be replaced.
After the second operation of this nature
it was found (after some computation) that

Fig. 4
A plain dial for o junk-box set will carry a log
for sets. on several wavebands, as shown.

the time consumed would have been sufli-
cient to construct another receiver of sim-
ilar design, or thereabouts. A guitar’s
“G” string solved the problem when it was
substituted for the recalcitrant string—
Contributed by .. Dolid.

Making the Panel Repeat

ERE is a “wrinkle” from a constructor

who prefers to employ one panel for
a mmber of cxperitnental cirenits instead
of purchasing a new panel for each circuit.
Ie recoinmends for this purpese the ma-
terial ordinarily used for auto tops and
cushions.

After the material has been eut to the
size of the panel, it is glued on and the
new holes are drilled after the glue has
dried thoroughly. The material, which can
e obtained in numerous patterns and col-
ors, not only covers up the old holes in
the panel but makes quite an artistic look-
ing job. A dollar’s worth should be sufli-
cient for a dozen panels.—Contributed by
Merrill Johnson.

Reversing an Old Wrinkle

BUILI)ERS of the “Junk-Box,” and sim-
ilar short-wave scts using tube bases
for the coil forms, often find that they do
not have sufficient burnt-out tubes for the
coils. In some cases, friends can be pre-
vailed upon to part with theirs; but, when

1021

unsuccessful in thus obtaining the neces-
sary obsolete tubes, one fan devised the in-
genious method of reversing the plug-in
arrangement.  Sub-panel sockets are not
very expensive and provide the necessary
answer to the question. Instead of using
tube bases for the coils, the latter are
wound on cardboard tubes of the correct
size. A tube socket is fastened to the bot-
tom of the coil, and this is plugged into an
old tube base which is fastened to the sub-
base or sub-panel. In this way, enly one
tube hase is required, while one tube socket
is used for each of the coils. The terminals
of the coils are fastened to those on the
tube socket; this facilitates the construction
of the coils. The tube base is readily
mounted by drilling a hole in its top, be-
tween the prongs and inserting a screw
through the hole.

Cardboard tubes taken from flashlight
cells make excellent coil forms.—Contribuled
by Wilbert L. Misuer.

STANDARD
Il TUBE SOCKET .~

| SuB-PANEL
I 7
i
- -=
Fig. 6
This wrinklcr, strange to say, had wmore sockets
than burnt-out tube bases on hand.

OLD TUBE
BASE
—

A Flexible Primary Coupling
IN some of the latest reccivers, pro-

vision is made for varying the primary
wifh relation to the secondary coil. This
affords a very distinct advantage, as
the selcctivity of the veceiver can be better
adapted to the conditions under which the
set is used. In a city where there are pow-
erful broadcast stations, the receiver must
be very selective, in order that it may suc-
cessfully separate one station from the
others. In the country, on the other hand,
the set is usually located at some distance

(Continued on page 1047)
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Fig. 7
That different locations reguire different comrnﬁm'scs between selectivity and sensitivity, is well
Fnown. The method shown permits the constructor to determine the exact point of best operation for
any given location of his set. The closed position above gives signal strength,
the open position sharper tuning.
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The Radio Constructor’s Own Page

TURNING THE 22 INPUT-OUT

Editor, Rap1o NEws:

In your October number you stated that vou
would like to hear from experimenters with the
idea of filament input and grid output. I have had
very good results, not with the 199s and 201As as
described, but with a Cunningham 322. The cir-
cuit shown seems to be equal to or better than the
standard regenerative set. As for volume, on most
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My, Hail's single-tube receiver employs @

screen-grid stage in wuuswal fashion,

nights WCSII, WBZ, KDKA, WPG, WBAL, etc.,
are too loud to be agrecuable, with two sets of head-
phenes in series. 1 can usmally separate KDKA
and WBZ completely; which, considering their lo-
cation and power, and my location with respect to
them, is all that can be asked and more than onec
should expect. I am convinced that a non-inductive

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

Hookups and Accessories

rheostat and potentiometer control of bias and “B”
battery would be of considerable advantage.

The bias on the plate of this tube, here used as
tlhe grid, is positive. The voltage on the screen-grid,
here used on the plate, may be anything up to 135
volts. The voltage on the inner grid (regular
control-grid) may vary from one-hird to two-thirds
of the plate voltage. There is a best value, but it is
in no-sense critieal,

The voltage of the “A” battery should be from
4 to 6; as it must overcome the resistance of the
coils L1 and L2. A wvoltage slightly less than nor-
nal, however, is needed across the filament. Too
much current here will cause the set to operate
poorly, er met at all.

The rheostat setting is quite critical, and varies
slightly when ‘*B’ voltages are changed. The
phones may be placed as usual between the tickler
and “B4,” a by-pass condenser making but little
difference. Somne body capacity may be experienced
with phones here; but none will be found when sct
is properly tumed when they are placed between
“B—" and either “A4" or “A—" The phones
are now common to hoth plate and control-grid cir-
cuits and this sems to give a little more volume.

The set is in proper condition when a sound like
escaping steam is heard. A loud, but regular beat
or note, varying in frequency with the movement
of the tickler, may be heard when the set is in this
condition.

To tune, set C1 about right, and use C2 and
tickler as in any regenerative set. Use any aerial
of thirty feet or more,

I wse spiderweb coils, 5-inch diaweter, 50 turns
of No. 22 on each. Coils L1 and L2 may be placed
in almost any inductive relation, so loug as they
do not neutralize each other. L1 and L2 are placed

in the same plane edgewise, & inches center to
center,
center of L3, and variable from 34
apart.
and volume will
ferent positions.

L2 and L3 are parallel, edge of 12 to
to 6 inches
The width of the band covered, selectivity
vary considerably with the dif-
A second tickler might be added
in the “R42214" circuit, and
in variable inductive relation
to L1
George F. TlaLt,
Center Barnstead,
New Hampshire.

(Mr. Hall's circuit is certainly
different from anyiliing yvet pre-
sented. It may be of tmterest
te the constructors who are
ready to irv anything once. It
15 presented lere purely as a
basis for further erperiments,

s

It seems to us that there is an
ecclesiastical air aboul this very
substantial piece of radig fur-
niture. Possibly that is because
it was consiructed for the Rev.
J. W. Bittuer, pastor of Si.
John's Lutheran church, Kuts-
town, Pennsylvania, who used
it to house the Strobodyne re-

ceiver whick he built. It was
designed by Mr. Bittner and
built of walnut, Mr. Bittner

sent in  the photo; inguiring
the feasibility of using a screen-
arid R.I. stage in this receiver,
This can be done with the mere
change of the R.F. coupler to
usec a primary giving higher
impedance, and the wsual choke-
=0il and by-pussing arrangement.
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A FANCY HORN

Editor, Ravbto News:

With regard to my hern, illustrated by you in
the April issue of your magazinie, here is some
more information,

The diameter doubles at equal intervals of 22
inches. To those who are familiar with the slide

Anthony Mariotti,

of Route 3, Elyria,

O., has worked out

this most fugeuions

multiple switeh for coil ehanging. The workman-
ship is very precise.

rule, figures for un exponential horn are easily ob-
tained. Use 602 on scale of equal parts, and divide
this figure by the number of inches you wish cach
interval to be; and then calculate the same as com-
pound interest,

I chose battleship linoleum as a liner, because of
its deadness to vibration, thickness, smoothness,
flexibility and ease of working. The ribs, of which
there are 75, are made of dry sugar pine, cut on
a bandsaw and sanded to a hairline. Each rib is
made of four pieces glued and screwed together;
otherwise it would have taken an 8-inch board to
make each rib. They are sawed straight on the
outside and f{ollow the exponential enrve en the
inside, to simplify the making.

Up to where the horn is 12 inches in outside
diameter, it is made of solid timber, cut in sections
four inches long and turned in a lathe to the dimen-
sions corresponding, with an allowance of .006-inch
for the thickness of the paint (ivery enamel). These
sections are turned  with male and female joints,
and then glued together. A long bolt is run through
the center of the horn, and then tightened up.

The first interval of 22 inches is made of heavy
zinc, .043-inch thick, which has a brass flange on
the large end to fasten to the wooden section, and a
piece of brass threaded and soldered to the small
end to receive the unit. The latter is a Utah De-
Luxe which has an 11/16.inch opening.

AL. MorrisoN,
81 So. Sherman St., Denver, Colo.

(Few readers will have the equipment fo at-
tempt duplicating Mr. Morrison’s fine work. As
for calcwlating size of an exponential horn, the Jiue
1928 issue of Rapvio News contains rules for de-
termining the diameter of different sections with
the aid of simple arithmetic.—EDITOR.)

GROUNDS VS. AERIALS

Editor, Rap1o NEws:

Radical as the stat¢ement may seem, I am
forced to the conclusion (and my opinion is con-
firmed therein by clear, distinct reception night
after night of all local stations within a radius of
twenty miles) that the aerial is superfluous and is
only, in faet, 2 poor ground,

In the room in which I operate I have two
pipes making ground connections: onc a gas pipe
and the other a water-supply line, both 34-inch.
By simply connecting the set terminals with these
twe pipes, better rteproduction is obtained than
when the aerial is used. 1 mean just that; when
the aerial is cut in there is a material drop in
volume. It would appear, therefore, that the real
transmission of radio waves is through the ground
and such as arc picked up on aerials are merely
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emanations from this ground current. (Sewveral of
our readers who have obtained good reception on
ground alone have expressed the theory that radio
waves travel “the low road” aund come up instead
of down, iuta the set from the grownd. 1 might
be hard to sqiare this with the excellent reception
which has been obtained on aircraft high in the
air and having no conuwection with the earth.—
Epitor.) Apparently these currents, following the
path of Icast resistance—the earth itself being in-
ferior as a conductor to iron—strike the separated
pipes and are conveyed thereby through the set;
and the use of am aerial, in place of belping them,
impedes them to a certain extent.

This is not a matter of freak reception for one
night, but of continuous reception. I have noted
that. on connecting one of these grounds directly
to the aerial—so that I have on one side a direct
ground, and on the other a combined gronnd and
aerial—changes the reception not the slightest;
hut the moment one of the grounds is disconnected,
the volume drops appreciably.

I  wish it were possible for me to do some
experimenting in transmission; for I wonld like
to know what the cffect of transmitting dizectly
into the ground without an aerial (at two points
some hundred or so feet apart) would be.

The set used is of the simplest coustruction.
Yorty turns of No. 18 D.C.C. wirec on a tube
4 inches in diameter, 5 inches long, tapped on
each 10th turn and controlled by a 4.point in-
ductance switch; a 23-plate variable condenser, a
005 fixed' condenser and a fixed Carboruadum
detector.

IT. J. WaLTERs.
Boxr 670, Havana, Cicha.

(It is obvions that ihe phenomena described do
not agree twith the perfect-ground theory. The set
operates on the dificrence of potential across tico
wmetal systems, separated some distance; and which
are separated by a considervable resistance. (See
the article on “Short-Wave Acrials and Grownds,'”
in last month’s Raoto News.) In the tropics,
atmospherics or “‘static’” are far more intense than
in morthern regions; and the advantages of a
buried aevial are more pronounced. In acddition to
this, it is quile possible that one or both pipe
systems hove an insulating joint between house
and street. My, Walters uses a simple crystal
set; a receiver with tubes, and consequently an
clectrical supply, should never be connected to a
gas pipe. Hotwcever, it goes Yo show that you can't
tell what is the best antenna System i your loca-
tion tilf you have tried. MWe are often asked,
“What s the best antenna to use with my set’”
That is a question wiich cannot be answered at
long range. As for transmission, where high
power is involved, there would certainiy be a con-
siderable loss of potwer between the two lines. A
trausmitting aerial is strung as high and clear of
surrounding objects as possible, to increase its
‘effective height,” and consequent range.—EpiToR.)

“BLOOPLESS” ALTERATIONS

Lditor, Rapto NEWS:

1 have built the *Bloopless” one-dial set, out of
spart parts, and wish to state that, properly built,
it can’t Le Dbeat. Using only a 25-foot inside
aerial, it has brought in KNX. KFWB, KPM, KFI
and KOA; this by plugging in its output into the
audio amplifier of my five-tube set through a tube-
base adapter. I had KRLD, Dallas, yesterday
morning until they signed off at ten g'clock.

I made a change that I want you to pass on.
Iustead of using the 100,000-ohm antenna resistor,
I used a home-made choke coil. It contained about
a2 hundred turns of No. 26 cnamelled wire in a
3«inch slot in a spool (%-inch core) jumble-wound.
With an aerial not over forty feet in length, this
coil peaks at about 500 meters, with a consequent
amplification almost equal over the broadcast band.
Also, instead of an 8-turn primary on the threc.
circuit coil, I used ome of 25 turns, In this lo-
cality such a large primary does mot causc 100
much lack of selectivity. Also, I use a CX-300A
detector tube in the first stage, instead of a 301A.

T, H. MILLER,
clo C. & W. C. Ry., Greenvilie, S. C.

AN EXPERIMENTER'S CONSOLE

Editor, Rapio NEws:

1 have made a large cabinet with four pancls
7 x 16, as shown in the photo, for expcrimenting.
It is very handy to change hook-ups, but rather
unhandy to change plug-in coils. So I plan te
wind short-wave coil§ up to 90 meters on 1%-inch
tubes and from 90 meters up to 2-inch coils, and
mount them on a turntable with bevel gears; so
that I can change from one to the other by turning
a bevel gear with a knob on the panel.

The panels slip into the cabinct on shelves, and

-

My, Harrington has a very compact experi-
mental layout, as appears above. It is designed
to promote interchangeability of sets.

connect to the wiring, the same as a Ford coil
box.
l.ouper ITARRINGTON,
319 Penunell St., Chester, Pa.

A FINE COMBINATICON
Editor, Rapto NEws:

I built the entire console shown in the photo-
graph (repreduced below), receiver, power ampli-
fier, and all art features shown, in my own work-
shop. The receiver is an eight-tube superheterodyne,
the last tube being a 250 wired in connection with
a 450-volt power pack. giving enormous evolume
with wonderful tone quality. The left side grill
conceals the loop; the center upper compartment
contains the receiver, with the power amnplifier below
it; and the right grill the dynamic speaker. [
have received all important stations in the United
States and Canada with volume and clarity uabe-
lievable te the sceptical radio fan.

The conmstruction of such an elaborate receiver
would no doubt tax the ability of the average
home set builder; yet it may fit. the ambition of
some really energetic fan with lots of patience and
mechanical ability te tackle a real job.

E. H. ReEp,
114 West Liberty St., Elgin, il

(Mr. Reed is evidently not a bit ashamed of his
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masterpicee. However, on looking it over, we do
not blame him, It is evidently a set to be proud
of ; the more as it is his own handiwork.—EpITox.)

WHAT'S IN YOUR CELLAR?

Editor, Rapio News:

Few people realize the importance of a good
ground. .\ special ground installed by me brought
in Davenport, Iowa, just as strong as KYW was
coming in {at Kenosha, Wis, which is 50 miles
north of Chicago) on a water-pipe ground. With
a twotube ITarkness reflex I received all stations
of any importance from Denver, Ft. Worth, Nash-
ville, Atlanta, New York City, Springficld, Mass.,
and all on the speaker with good volume. All this
is due to the excellence of the ground.

B. R. MeptEy,
Mitwaukee, Wis.

(The ground system sketched by Mr. Medley
comprises @ nmumber of copper plates buried in a
hole 4% fect deep and 8 inches in diameter dug
wuder the cellar floor. This ts just the thing where
it is practicable; but we can hardly see ourseives.
here in New York, blasting through the steel and
concrete floor of the cellar of a 14-story apart-
ment howse. However, those more fortunately sit-
wated will find a ground along these lines an ex-
cellent help. Such grounds have been moke than
once ilustrated in Rapto News.—EpiTor.)

AN AERIAL TUNER

Editor. Rapio NEws:

I have been experimenting with the unit shown
schematically in Fig. A, and have had the same
connected to different sets, both battery and AC
I find that it increases volume, selectivity and the
distance range of the receiver to which it has been
attached,

—

-

TO SET

Mr. Keulman found this arrangemeni of o
wavetrap, with a second dcrial as described,
a deviee much wanted by his customers,

The unit is made of the following .parts: an in-
side aerial of about forty or nity feet, one eund lo
(Continued on page 1050)

Ar. Reed’s constructioncl ability includes cabinet-work, udoubtedly.
has everything, including a loop in the compartment on the left, that could be desired and will
cxeite the envy of the less. ambitious.

wwWwW americanradiohistorv com

This self-contained receiver
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KGFL Raton. New Mexieo... 219 50 | KWYO Laramle, Wy’g;l‘l'llzi.. 5;‘!3 500 | WEW 8t Loula. Mo. (day)., 35 1000 WLEO e v’a)'"r‘ﬁ" 29 20
KGEW Ravenn. I};!eziny.).... 211 203 KXA  Beatle. Wash.. .. 528 50 WAL m}m JToxan, ...... 288 25000 | wiBV Nnafeld: on'tn”' 248 100
R, . E PRI ] ), [
KGGC San Franelseo, Calif... 211 250 | kX0 ?‘x"g&{"‘looéi‘i’ﬁ“ 1 iég ?m WFBC Kr"““'”{)0- ’?“’“"- '4’":% m w“w ?);‘ Y Pr?CI 50 100
fear MmOl B K Nemeba H 7 HE JEmGSh oo R MR WA M B
‘ : A
KGHE Honolulu, Hawall. 227 250 u¥ev anquVWA“aee K(p-:"“"; o 2EL 0T WFE)J ﬂt:lmﬂ'lﬁi‘ Minn. . %.22 11002 &t‘é;‘ “';;‘,"“- N‘M %3 a2
KGHD Missoula, Mont, . . 211 50 | KZM © Onkland, Callf.. D WFEL  Svracuse. N. Y. 33 750 | WEEY  Tesineto L"!Tss a e
GHF  Pueblo, Colo.. . 227 250 | NAA Arlington, Va 3 00 (t)emnor'lrih- 201 me- .exington, 100
KGHG  AcGenee, Ark........ 220 50 | WAAD Cincinnati, omn' oap om ters, 1000 wat WLIT  Prisdeighin. Pa 500
ol m{h: nﬂ(. Ark...... 200 500 | WAAF Chieago. Jil. (day) ... 328 500 | WEBM  TndlananollsInd. n,un 244 1000 | WLOE  Chelsen ey 100
KENL Dllnes Mont........ 316 500 [ WAAM Newnrk N.J. 310 1000 | WFBR  Raltimore, Md. (temp) 236 250 Ls Chicago, T . .., 5000
Kelg. T ¢| fl'll;"ll'll . Texas, 00 50 | WAAT Jersey City. N.J. (day) 280 200 | WEDF  Funt. Michiean. . .... 229 100 Wwisl See WDWF
e n‘r;tn alls, 1daho. 237 250 | WAAW Omaha, Neb, (d.;y) 451 s00 WFI Philadelnhin. Pa. .. 535 &0 WLTH Rrooklyn. N. Y. 500
KGIW  Toine Montann. 220 250 | WABC New York City. . oon | WEIw  Hankingeflle, Ky..... 319 wLw  Cineinnatl. Ohio 25000
KGJF  Little B Colo 11 100 | WABF  Kingston, Pa.. 508 WFJC  Akron. Ohlo 207 500 | wiwl New York Oty 3 5000
b, ittle Roek, Ark. 337 250 | WABL  Tancor. Malne. WF KD 'Phllnrlnlnhl'l Pa. 299 50 | wMAC o ) %]
ngn Brownwood, Texas. 300 100 | WABO Rochesier N ? ...... WFLA See WSU = Cazenovin, N. Y. . & 500
KL Ban Angelo, Texas. ... 219 100 | WABY Philadelohin, Pa. WGAL Taneaster, Pa. 299 15 | WMAF Ho. Dartmouth, Mass. 220 500
KGKO  Wichit Falls. Texas.. 526 250 | WABZ New Orlenns, 1.8 WGBE Freeport. N.Y. . 0 248 100 | WMAK Buffale. N. Y . 333 750
KGo ~ oaheDoint.Idano..... 21T 13 | WADE  Akron. Ohin. .| WGBC Memphia Tenn. ... 210 500 | WMAL  Wushington, D.C..... 478 500
HEe and. Calif. . 38R0 10000 | WAFD  Detroit, Mich, . 350 100 | WGBF Evﬂnwllle lnd 478 500 | wmAaN  Columbus. Ohlo. 248 50
neae n Antonlo. Texas. .. 212 100 | WAGM Roval Oak, Mich. | 290 GBI  Sarantor 341 250 | wmaqQ Chi m : 447 5000
Amarillo. Texas. ..... 213 1000 | WAIU  Columbus, Ohlg ¢ =1 50 | WGBS  Now Ym-k (“I‘y ('Ltd) 254 500 BAROSIT LS
KGU"  Homolulu, Hawall." ") 319 500 | wat 2 umbus Ohig fL“” 488 5000 | WGCM Gulifpart. 548 100 | WmAY 8t Loula Mo.. .. 250 100
KGW Portland, Oregon. .~ 484 1000 K Willow Grove, Pa.. ano A0 WGCP Nownrk \,_ _, ---- 340 250 | WMAZ " Macon. Ga.......... 250 250
KGY  Lacey. Washington... 250 19 | WAP!  Birmingham, Am. ... 263 5000 | WEES  Chicago, Tl '. 290 500 | WMBA Newport. R. I. 200 100
nn: Los Ahgeles, Callf.." "’ 323 1000 | WASH  Grand Rapids, Mich. . 238 950 | WGH_ Newnort Newa Va. .. 220 100 | WMBC  Detrolt, Mich.. 211 10
chn Snokane. ‘Vnﬂh. 508 1000 | WBAA  Weat Lafayette, Ind. . 214 g(m WGHP Mt. Clemens \1’1ch . 242 750 | WMBD Peoria. TII. .. 208 500
Red Onk, Jow 211 100 | WBAK Harrishurg. Pa. {das). 210 WGL  Fort Wavne, Ind... .. 219 100 | WMEF Mflami Beach. Fla..... 538 600
KID 1daho Falls, hlnho 297 250 | WBAL] Baltimore 'M&- WGMS Sre WLB WMBG Richmond. Va.. s 100
D Jod d e 1283 Ir|000 WGN Chiecago. 1. . 418 25000 ¢ WMBH Joplin. Mo.. ... 100
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— e e—————— e ——
e T T | % T .? e
Radi oL g Radlo b g Radlo [T Radle 1
CallL BROADCAST sTA. 8% 1% Call BROADCAST STA. =% 3% Cali BROADCAST STA. §& 3% Call BROADCAST STA. =§ ¥3
Letters Location 35 &2 Letter Location s 2 Letter Location 2z g2 Letter Location s &l
-~ b ~ = — — = —
’ - 5000 WOAN Lawrenccbur;t. Tenn.. 500 500 { WQBZ Weirton, \V. Va 211 60 | wslis Sarasota. Fla. .. 297 250
v"m%} ?\}ﬁm’mﬂ; ‘1123.},;; 3:7)3 i00 | WOAX Trenwon, N.J 234 500 | WRAF LaPorte, lud 250 100 | WSIX  Springfield, Teon 248 100
WMBL Lakelund, Fia 320 100 | WOBT Union City, Tenn..... 229 15 | WRAK fe, Pu4 219 50 | WSM Nasbville. Tenn 461 5000
WMBM Memphis, Tenn.. . 200 16 | WOBU Charleston. W. Va, . 517 250 | WRAW Reuding, 299 100 | WSMB New Orleans. 227 500
WMBO Auburn. N. YV 219 100 WwWOoC Davenport, lown 300 5000 WRAX Philad )hiu Pa.[da¥). 246 250 WSmD Sallsbury, Md 2:20 100
WMBG Broouba ¥ B0 00 | WOSL fumeiown XY zig | 2 | WREE Yabarieo dhn) 25 M6 | WeMK Buin Ol Sa3 000
€] e
WHEE BbBhele. B b | Nel pEmiBeqe gt ame | wemr wmschmoaie % W) EEE TROol Rl [
il 384 500 WOKO et WRBL umbus, Ga. . 25 ddletown o . 00
WMEA %I(;!\I\ngl:)‘?ii.{)?? 526 50O oL w Mh]ﬂgmnpc (day) 229 100 WRBQ Greenville, Miss.. . 248 100 | WSSH Bmmxé Mas| 211 250
WMES Boston, Mass.. . 200 50 | wOMT MNanitowoe, 238 100 | WRBT Wimington. N. C..... 219 50 | WSUIL  lowa Clty, Inwu 3 517 50
Withn Fuimant - Ve | 837 230 | WOOD Grund Rawids Nick. . 338 300 | WRBY Gumenb NG B3 100 | weuM G, Peempup oo 105
® = 9 . .
St Lupset MU iy gy | 0 | 220 Npmmch Mo 492 1000 | wRe ' Wasninglon, D.C... .. 316 500 | WSYR Symacuse N. Y. 526 250
WMSG New York City...... 222 230 | woRD Chicago, 11i.. .. 203 5000 | WREC Memphis, Tenn .. 500 500 | WTAD uiney. 11 208 500
MT \Vaberloo [uwa 250 100 | wos Jelterson City, . 476 500 WREN Lawrence. Kansas., 246 1000 | WTAG Worcester, Mass.. 317 250
WNAC See WB 7 soo | WOV  New York cny (qu) 265 1000 [ WRHM }g&nmmlw- Minn.; 3}3 e | T ﬁ':ﬁﬁlﬁ:&fh{h 2800300
! Okl 29 [ ne, Wis.. .. ...... 219 100 | wTAQ \Washington,, Wis.. ...
WHAT ';‘ﬁrﬂi’:ar{nnm ol B0 Too | WO, P ,,Nn - 508 1000 | WRK  Hamilton, Ohio. 526 100 | WTAR Norfolk. Va, . 384 500
wOowo vne, ind.. 258 1 L
wnAx Gt SoC. o 0R | END Mo VTGO d U | waMv ReielCw Gl 80| WEAY Shememen TR R
h A , Texas. .. oSy
Wba o ﬁ’gx‘r"u?qN\ms Cae 100 | whed Eﬁ}‘é&?‘}'ln 15w g;g 10 | wrur Galnesvile, Fia.. 204 5000 | WTAZ Rlehmond, V... 348 15
WNBJ Knoxvile, Tepn.. . ... 229 50 WPCH New York Clty (du}) 70 00 WRVA Richmond 370 5000 | wTBO Cumberland, Md_ .. . ?11 50
WNBQ Washington. Pa. . 250 15 WPG Atlantic CItY., N. 73 5000 | WSAI Cincinnatl Ohlo(Lm) 75 5000 | WTF1l Toecoa Falls, Ga.. 207 500
BES fadelri Y )| wedn sewran B SEmouGE G e wn alRCa
{emphis, Tenu.. 100 o ntown. Pa. .. 5 ord 5
WHE'& é:ﬁ'bgndule Pu.. 250 5 | wpPRC Harrisburz. Pa. . 250 100 | WSAR Portsmouth, R. 1. 207 230 Permit 283 meters, 50,000 watts.
WNB X S8pringtleld. V... 250 10 wPSC l;mtﬁgollh P’a. ((luY) 244 500 wgél Hantl&gu&m W. Va.... .Z(l)g 3 250 wa&.lz éllﬂwaukeﬁl Wis. . 42853 l(ll(o‘lg
WNBZ Saranac Lake, N. Y. WPSW hiladelp] a, Pa L. 200 50 An . 0000 cugo. s
SR g R BERRETC | B el MUH )\ S eeaen B
N vur! w ut end. Ind il New Orleans, La. .... 357
WNOX gp&’g;&f Tg}“‘c panpE o Lo m“;:‘::;:“ 341 250 | wsDA Brooklyn. N. Y.. 214 500 | WWNC Asheville, X. C.. 526 1000
o T R3 500 WSEA Norlolk, Va... 384 500 | WWRL \woodside, N. 3
WSXF %‘aﬁ!‘ﬂ%‘.‘,ﬁ"hm.,. 25‘2‘ 5000 | WQBC Utlea, Miss, 220 300 | WSGH Scc WSDA WWVA  Whecling. W. Va.. 258 5000
LIST OF CANADIAN BROADCAST CALLS
CFAC Calgary. Alta.. .. 434 CHGS Bummemide. P.E._I1... 268 25 | CIJIRM Moose Jaw. Sask. 3;)00 500 | CKPC  Preston. Ont. 248 25
Sask. 060 500 | CKPR  Mid 5 . .. 688 50
EFER  Foramo om . 33T 30 | Elbee Tamomtem Ala. . 517 20 | G150 Bee CKEL ° ERER B ivatinine Gue. . 307 a0
CFCF  Montreal, Que 201 1650 | CHML Mount Hamliton. Ont. 341 50 | CKAC MNontreal. Que.... 411 1200 | CKUA Edmonton. Alta...... 517 500
CFCH Iroquols Falls. ‘Ont. .. 500 250 | CHNC See CKNC CKCD Vancouver. B. C.. . 411 50 | CKwX Vancouver. B. C.. 4rll 100
CFCL Bee CKCL CHNS Halifax, N. 8., 922 500 CKC| Quebec. Que... 500 23 | CKX RBramion. Man. . 856 500
EPEL Thavhu. ;oo | BHSE gleiamee g ) Ckex Memaoooodd RSN, MY W W
3 t . - 'oro. . Ont.. . A « N. B.
EES‘T’ gﬂ“&fx’-fﬁnhmé 476 400 [ CHWK Chilllwack. B. C. 248 3 | €x€o Oviaws, ont.... 434 100 |CNRC See CFAC
€FEY  Charlotietown, P, E.1. 312 100 | €JBC  (Uscs severai Toronto CKCR  Brantford, Ont. 207 50 |CNRE See CICA
CFJC mioops. B. C.. - SN [P aruona) SIZR sTon 12 CKCV  Quebee, Que. 500 0 [ENRm See CHYC. CKAC, or crer o
E;'ﬁg mﬂidﬂn. N. B 248 50 | CICA l‘Amnm.on Alta. 517 500 gKFc }38“.",?\“?:]&,'3" 43:; 5000 8::% g:éuga'cv Lo L
CFQC  Saskatoon, 3as a29 500 | €ICB  Bydney. Nova Scolla 381 50 K GIWIRD o Imanyie. Snke S
CFRB Taronto, Ont 312 1000 | CJC) 1gary. Alta.. 134 2350 | CKLC Red Deer.vAlberta. 357 1000 |[CNRR See CKCK
CFRC  Kingston, Ont 268 500 | €IGC London. Ont. 320 g | €KMC  Cobalt, Ont... e e
CHCA See CJC) CJGX  Yorkion. Sask. © 478 500 | €XmMO Vancouver. B.C.. 5
CHCK Charlottetown. P.E.1. 312 30 | €JHS  Haskatoon, Sask. . 329 250 | CKNC Toronto. Ont... . 517 500 | CNRV  Vancouver. B. C. . 291 500
CHC Hamilton. Ont.. . 341 10 CJ0C Lethbrldge Alta, 268 50 | €ckoc Hamiliton, Ont... . 341 100 | CNRW CKY
CHCT See CKLC & CJOR  Bea jsland. B. C, . 291 50 | CKOW Sce CFCA VAS Louisburg, NovaScotia 434
LIST OF SHORT-WAVE STATIONS OF THE WORLD
(Some calls may have beew altered under new international requlations.)
= -~ 5 -
w [ - %) 4 )
Radl oW - Radlio oe 4] Radlo “8 8e
Catl’ BEROADCAST STA. el 5 Call BROADCAST STA. 4 3% g BLANEONT BT =T 3%
Letters Location BE gz Letters Lacation 2s o2 ctters ation 2% a2
AFRICA o HOLLAKRD SWEDEN
AN Casabianca, Moroceo. L PCl 5 31.4 30.000 SAS TKarlsborg. .. 52.50
KR Constuniine, Tunis 4280 PCKK Hootmie 16.00 <A Kariakrosa. . 10
P Johannesburg. U. 8. Africa. 25.00 2000 | BEL Kootwijk . 18.00 32.000 Jotala. .. 99 and 41.45 1,000
N i 0 M| pemn e pAT ML i
Wik ... -a) Cknolm i
2BL sydn;}USTRAI‘IA 29.50 PCRR 1Kot wifk . 37.00
2FC Sydney |11l 28,50 ECm Rootwilk . g o0 SWITZERLAND
2ME Sydpey........... 2850 :ﬁ‘i‘u %?edlgm“" . ?6% EHY0OC Heme 32.00
ito i':i’.'é‘.’,‘.‘l?ﬁ" ‘5’;‘%% BEses T‘I‘ = ‘ EHIXD Zurieh ..ol 85.00 und 32.00
SA Perth. West Austrulia. 32 .00 AL
swcr P't e 104.50 11AX Rome. .2000, 40.00 300 UNITED STATES
AUSTRI A 1AY Placenzu . 2000, 4500 50 | KDKA (WBXK) Fast Phisburgh. Pa. #2.50 40.000
OHK2 Vienna. 70.00 (WEXSH, WEXP-portuble) .. . qug
SATH Yigana- i l { KEJK'(WEXAN) _L.os Angeles, Calif. 10500 250
MlTED 2l |4 KEWE Boiinus, Calll 14.10
S 20 wo | KEab (Wexbrh 2oty Qv - 'S1%e %
rusicls ’ 4 = HIS list of the short-wave broadcast b oly k) G
BRITISH GUIANA stations throughout the world is mot e e e R
BZL Georgeué\x;‘ADA ... 4380 200 | £ ;:;n:mlele, a;:h&:ghor;::ve‘::dhe:vv:r;gﬂ:g KFWB (WEXBR) Los Angelea. Calll. 1050.'(())?) 50
= st every station m 40
CF Drummondvilie. Quebee 32.00 i reports; since in many cases rellable in- KFWO (WEXAD) Avalon, Calll.. 53.07 100
CIRX Winuipeg, Man.. 2560 2.000 | :  formation about the programs, wavelength :ng (W"‘BV)%‘-DB Beach, Callf. 56
VAS Loutsburg. N. 8. ZAED | ¢ and power of the stations cannot even be KGD Bhorats i mCau """ r S
COSTA RICA | :  obtained from the stations themselves. Kﬁ?(‘&’u"&% ‘ﬁ‘xr) Salm I-C[llr'-clscu Cunf. 103‘48 100%
NR H e 30. 7 H ® Angeles, Cal 104.1
. N aNTzIc o EaR e Wy S Ul 20 o8
5
EKAZZE Dantzig. 40.00 & }.ﬁl '(10 m!hllll‘loll lo.;i?& 2‘:‘5)
DENMARK I AN nN;CR(WGKAF) ‘*analm].\ll mm"cnn %3 %0
DTMK Conenhagen 3205 500 FAB Taipeh. Formosan 39.50 el o ;
DIRL Copenhagen i212ana 8124 200 | JHBE Lbarakiken (11insio) 3750 2000 | WNX (WEXA) Los Angels, Culif. 107.10 100
ENG ks Tonio 00 | KOIL (WSXU) Conncll Blufts. fowa. . 6106 500
55w Chetmatond: 0 0 2553 15000 | J8Z8 T TR Crit s wis  Wixa0) " Potind. O S35 100
ZNM Cuterlinm 32 .50 A Lwstsukl e " 40,00 NAA n, Va. " 4899 and 31 39
G8s Rugby . 2440 . WAAM (W2XBA) Nem\rk N.J 50
o P I JavA | wA}C( 2XE) r.mmguly)];uim N.Y.. %:’(s) 500
"““""”"""’ “"";';"“ L0 PLE, PLF Bandocng .15.74 and 17.00 aB“L (WIXy) ﬂlto:gﬂlgl dHMm 10900 250
«U
FAGC Parls ("RMIoLL" 6100 500 WCF ... .. 3724
race ol ) o | a0 MEXICO WECD (w2XxBH) Brooklyn K.Y 5400 150
nim..Tvm.. Iy:m:_“ iy '%;’»,(5)00 1,500 | XCs1 Mexleo City. 44.00 wgsu (WIXAB)Pol;omur{hel}lim. %;(;;3 2.;.@
Eiffel Tower time gixmAal 32 1l fl Q
YR t.5ona (' Radio Lyon™) 4020 250 MOROCCO o G| ok Be i Y 2o 5
3075 it . d Al
vH g Saoa 3000 | AIN Cnsublanca. 51.00 WEY (WIXAR Soenecinity, N ¥ 3148
s B;my 55 20 500 | ) (WZ)(AD) Sehenectady, N. Y. lg&f;
e, Asslse. 4.50 {
| Lewo Onlo 13,00 | WhK (waxE | Clevelana. Ohto %604 500
GERMANY LEN Bercon 51253000 WIR-WCX (WaXAO) Ponilac. M ichigan. 3200
ﬁ:l ‘}inmsmmem"wn 70.00 and .5((:]) o w}z (W3XAL) Qm%ﬁ'ﬁwﬁcl‘vh . 49.18 t ;%‘gﬁ :mom
Tlamburg. .00 4 ool 0
:ﬂ, Kﬂn{mlﬁ!(’r{l‘gllﬂon‘ == “omo U.S.S5. R. (RUSSIA) i vv:’li:vl wvgﬂ.;)aggnwn Ofito. 5102 50
{onigswusterhausen. . i - 14 ana,
ag :gerun (Doberitz). .. 37.56 ‘75&? 33@‘ {fw . 28”‘0 | WN“ Fﬂn 1[1,1 mﬁesﬁm}m :‘:.?.280 500
Nauen . 1. el cean Township, N. .
ace Beriln 1720 nE LD s RTR) 70-2" 12.000 WOR (W2XA Q) Kc-lrn‘% N gg Lo
Nauen 9 - ayne, In ) K
AGK i 100 BAl omsICRattR #8 WRNY (w2XAL) New Vork N.Y.. 3091 500
£or i seALN i e
11. a eTTOn a —_—
roz 18.10 EAM Madrid., . 30.70 (Several short waves are wsed fnr transatiantic tel-
41.00 EARSS Burcelona. | ephony. This is private business, mot broadcasting.)
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TRANSATLANTIC RELAYS RESUMED

What the short-wave fans have been enjoying
for a long time, as readers of this department know,
was afforded to the radio public recently, when the
National Broadeasting Company put the program
of 2LO on the air over its network. The signals
were carried across the Atlantic on 25.53 meters
from 58VW. Unfortunately, however, no advance
notification had been given; but it has been prom-
ised that this will be repeated. In 1924 an inter-
national broadcast was conducted from 21O, Lon-
don, and repeated by WJZ, WGY and WRC. How-
cver, since static is no respecter of schedules, the
broadeast engineers hesitate to announce such an
event in advance. Reversing the compliment, Eng-
lish listeners were given the opportunity by the
British Broadcasting Co. to hear the inauyguration
of President Hoover, but here again, after fifteen
minutes, the violent atmospheric conditions prevail-
ing on that day caused the rebroadcast to be dis-
continued——though at the time of its commence.”
ment the words came “clear as a bell.”

DOWN TO 10 METERS ON “RADIO NEWS”
S-W RECEIVER
Editor, Rapto NEws:

Readers who have altered their 1927 model
Rapto News Short-Wave Receivers to embody the
UX-222 Shield-Grid Tube (or even those who
have not) will be glad to know that they can
very easily enter the rcal “thrill band” of 28
megahertz (28,000 kilocycles) if they will go to a
little trouble and spend a very small amount of
money.

Now, the 1927 receiver embodied Aero coils, and
this receiver as arranged to take a stage of R.F.
with UX-222 (see top of page 655, Rabio News
for January, 1929—incidentally, what is ‘‘366T"
there for? I don't think I put it there) embodies
these coils; also using General Radio base and
forms for the R.F. stage. Consequently, it is
a very simple matter to make two inductances as
shown in Figs. 2 and 3.

Obtain a strip of chonite 7 inches long, ¥-inch
wide, and 3/16-ineh thick and cut it in half. Now,
drill holes in one half spaced as in Fig. 1 to ac-
commodate the General Radio contact plugs and,
in the other half, drill two holes spaced as in
Fig. 3 (this is assuming that the finished coil will
have to fit into G.R. base). Next, wind two turns
of 18-gauge enamelled best electrolytic copper
wire as in Fig, 2, and solder to plugs F and G
(corresponding to filament and grid on Acro base);
then wind 5 turns of Ne. 32 S.8.C. for tickler.
Keep this together by dabs of suitable cement at
intervals roeund the circumference and the finished
coil should look like, and conform to the measure-
ments of, Fig. 2. Fig. 3 is sclf-explanatory; the
wire being also 18.gauge,

This being done, the reader will have the satis-
faction of having really Iow-loss air-spaced in.

On the

ductances and, if his S.W. receiver has been well
made and thoughtfully laid out, he can with a
reasonable degree of confidence insert these coils
and proceed into moderately “unknown depths’; re-
membering that a movement of 25 degrees on the
detector dial will probably cover a variation in
wavelength of only one meterH

Having inserted the coils sce if you can make
the detector oscillate, if not, increase its plate
voltage-—failing this expedient alter value of de-
tector grid fixed condenser. Having got the de-
tector oscillating swing the grid tuning dial very
slowly (if noisy look to the friction mechanism)
and endeavor to pick up the harmonic of either
WIK on 21.38 or GBM on 21.5 which will tell
you that you are on 10.67 and 10.75 meters re-
spectively. This done you “Wwill have the great
satisfaction of having joined the Pioneer Army of
Amateurs in the 28-megabertz band and, apart
from your local W™ transmitters, look out for
the following, inter alia, “G” stations: 2GN,
20D, 2CX, 2KF, 2NH, SVL, 5BY, SML, 5LS,
6LL, 6HP, 6SM and remember that the numbers
do ¥t signify districts as in the States and are,
in reality, meaningless.

E. T. Somerser, G-BRS 125,
Isholmes Park, Burgess Hill, Sussex, England.
e

WHO WAS IT?

Editor, Rabro NEws:

What station did I have on February 9 on
PCJ's wavelength (31.4 meters) Between mu-
sical selections, taps were sounded on the bugle
and before signing off a_series of three high-pitched
buzzes were given, at 11:40 p, m., E. § T. I
would be more than glad to pay the postage to
anyone who thinks he might know the answer.

RicHArD BoGERT,
1416 Lindes St., Allentown, Pa.

(Unfortunately, we have no way of identifying
unknown stations. Our readers often write and
ask for a list of all short-wave stations, hours, ete,
There is wo corvect official list, and the changes
arc very frequent. However, we will weicome any
report of a new station from eny listener whe gets
the call or announcement of the station’s location
distinctly, zwith as much information about the
wave and hours as possible.—EpiToRr.)

ANOTHER REPORT

Editor, Rap10 NEws:

Perbhaps it would he of interest to your readers
to know that a station PHA Joeated in Germany
is broadeasting experimentally on 16.8 meters. I
received this, Ioud-speaker volume, on a three-tube
set. A number of short-wave stations have been
received here without any special effort to hunt
them; which shows that the number of transmitters
is increasing.

Roger W, Hobckins, W1AS],
20 Bridge St., Bar Harbor, Maine,

20-GAUGE COPPER BOX

r——fj—————— ——— e ———— -

/00005 mf.
¥

Most experimenters
on the short waves
have becn content to
try not more than
one R.F. stage ahead
of the regenerative
detector. Mr. Som-

I e o it g s

-'A' +

BYCONTROL BYPLATE A+

Be(ONTROL B+PLATE AUDIO

FMM’ET— erset, who is an ac-
tive amateur, and

whose reports have

appeared  frequently

in our columns, has
sntroduced two into
Lis  receiver. The
I Oimf, greatest care is, ob-

wviously, necessary in
isolating stages at
suech  high  frequen-
cies as 28,000 ke,
which is around ten
meters.  This is all
code work, and for
the amatexr, not the
5.W. broadeass

listener,

RF.C
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SHORT-WAVE COIL FORMS

Lditor, Rap1o News:

I have constructed the “Junk-Box” receiver and
am getting pretty good results. I can get KDKA
on the {oud speaker in the daytime—weak though,
as might be expected (Not wnecessarily—FEpitox).
In constructing the coils, I could not get No. 4

Fl6 GENERAL RADIO CONTACT POINTS’
.3 1

SPACE 1¢

2HMEGANERTZ
DETECTOR GRID COIL

28-MEGAHERTZ
UX-222 AERIAL COIL

2 TURKS

lie
IF T0 BE USED WITH
COIL HOLDER

f6. 3

The coils described by My. Somerset and used
by him in his work on the tén-meter band, the
channel of much experiment at present.

all wound on one base, so I devised the plan of
combining two tube hases by bolting them together.
I wound the grid coil on the top one, the tickler on
the bottom one and brought the grid connections
through the prongs in the upper base to these on
the bottom one. The connections were made first
and the two bases were then fastened together and
the wires soldered at thc prong tips.
Joe MuLLEr CHRISTIAN,
Eldorado, Texas.
(The origival instructions provided for a card-
board form on o tube basc for a coil too long for
the base. It will be remembered that a long bolt
ta the conter of o coil will considerably increase
its inductance.-——EDITOR.)

ATTENTION TELEVISIONISTS

Editor, Rapto NEws:

We are again on the air with television, hetween
9 and 11 a. m. (Central time) and continuing daily
with the exception of Sundays. Our call letters,
W9XAA; Standard scanning. 48 hole, 900 r.p.m.:
146.25 meters, 2050 kilocycles. Programs will
consist of movies, stills, and live subjects. TLet
us know how you receive our television signals.

V. A. SCHOENBERG,

Chief Engineer, WCFL, Chicago, 1.

DIVIDING THE ETHER

Of the short-wave radio channels available for
North American use, a recent division was agreed
upon at a conference held in Ottawa, which gives
the United States 112 exclusively and 34 shared
with Canada and Newfoundland; Canada has 38
exclusive and 48 shared with countries south of
the United States, to minimize interference. New-
foundland has 11 channels, shared with the United
States; Cuba, 5 exclusive and 15 shared; Mexice,
8 exclusive and 16 shared. Regulations demanding
greater accuracy on the part of stations, fo aveid
getting over the *“hanks” of their channels, will
be enforced by all the subscribing nations.

-
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ALLOTMENT OF FREQUENCIES

Analyzing the characteristies of the different
wavebands, and the suitability ef various channels
for special purposes, the Radio Commission in its
report to Congress states:

“The low-frequency band (which extends from
10 to 550 kilocycles—30,000 to 545 meicrs) has pre-
sented no problems peculiar to it. Until within
the past twe years, it had been supposed that the
high-frequency band (above 1,500 kilocycles—be-
low 200 meters) was virtually useiess for practical
purposes. Fhe erratic bebavior of these frequencies,
their well-known skip-distance peculiarities, their
property of fading, and technical diffienlties in the
construction of apparatus had all led to the conclu-
sion that, while they furnished an interesting field
for experimenters and for amateurs, they could not
be the basis of reliable service. It was thought,
furthermore, that there was an incxhaustible nur-
ber of channels in this band of frequencies, at least
in comparison with any possible demand; and such
licensing as had been done was donc without ref-
erence to character of service, priority as between
classes of service, or any orderly plan. Intensive
study and experimentation, however, developed the
fact that the high frequencies possess peculiarly
valuable properties; their characteristics were found
to be in accordance with general laws which might
bLe relied on; and apparatus has been developed
capable of transmitting and receiving on these fre-
quencies in a practical way., These frequencies
make communication possible at great distances with
the use of comparatively small amounts of power;
on the other hand, the limitations imposed by tie
present state of the art with respect to the neces-
sary Separation bhetween channels make the numbet
of channels less than had been anticipated.”

“The channels in the Continental high-frequency
band (1,500 to 6,000 kilocycles—200 down le 50
meters), except for those just under 6,000 kilo:
cycles, are not considered to have an interconti-
nental interference range, and their use may be
duplicated in different parts of the world. The in-
terference range, however, may aflect an entire
continent.

“There existed some measure of urgency with
regard to the frequencies suitalle for long-dis-
tance or transoceanic communication (6,000 to 23,-
000 kilocycles—50 to 13 meters) in order that these
frequencies should not be appropriated by other na-
tions to the disadvantage of the United States, and
i+ was desirable that the allocation be completed
within two or .three months. A memorandum was
presented to the commission, recommending the es-
tublishment of a separation of 0.1 per cent of the
average frequency of each band, alternate channels
ouly to be used in the immediate future, This pep-
aration was described as adequate for all services
except television, for which a band of at least 100
kilocycles is required. On. the basis of 0.1 per cent,
scparation, there were a total of 398 chaunels in
mobile bands, of which 189 were already in use;
710 channels in the fixed-service bands, of which
412 were already in use; 39 channels in the broad-
east bands (for relay broadcasting) of which 19
were already in use. The commission finally de-
cided upon a proportion of 25 per cent. of the total
channels, available to the world and not in use, as
that which the United States would be justified in
using; but its decision in this gespect has not heen
free from criticism in other countries. The iuter-
ference area in this part of the frequency spectrum
is practically the entire world; and continuous use
of a spectrum in one country can not in gemeral be
duplicated in another.

“There are 16,296 amateur stations licensed; the
international convention authorized each govern-
ment to assign certain frequency bands to amateur
use. The commission has followed the policy of
authorizing amateur use of all such bands. The
commission feels that the amateur has sufficiently
demonstrated his usefulness, both in furthering
the progress of the science of radio and in furnish-
ing serviec in times of emergency, to justify =2
liberal policy with regard to his operation.

“The likelihood is, that as the art progresses,
radio problems will increase rather than decrease.
The future of such matters as radiotelevision, pic-
ture and facsimile transmission, and relay broad-
casting can only be matters for speculation. How
soon and to what extent the frequency spectrum
above 23,000 kilocycles (belotv 13 meters) will be
developed is also 2 matter for guesswork. To what
extent future advances will make possible an in-
creasing nuinber of channels and the accommoda-
tion of a larger number of stations is unknown.”

“JUNE-BOX"” LIMITATIONS
Editor, Rapto NEws:

The “Junk-Box” is very good and satisfying;
there is no need of sitting up late to get DX,
At 9 a. m. I start in with a 15 ]-meter station
from Holland, and have often had it too loud for

comfort, KGO comes in shortly after. From
about 2:30 p. m. the entertainment comes from
5SW; after 7, CIRX comes on for an hour. Of
course, KDKA is always available. In my locality
it is nnpossible to bring in foreign stations above
25 meters, because of local interference. PCJ and
PCL used to come full speaker strength; but now
they are kilied by interference. 1 have made coils
down to two turns and get code and commercial
stations in good shape.

Here is something T would like te know: Could
a “Junk-Box” De made up on the Rirowning-Drake
lines, and could a power tube be used?

I get all my stations on the loud speaker, so
that the set can be enjoyed by everybody at home.

C. A. Carpaxg,
92 East Cottage St., Boston, Mass.

(The principle of the set named by our cor-
respondent, a tuned R.F. stage of radio-frequency
amplification, is nsed in the “Copperciad Special,”
as well as in the “New York Times” receiver de-
seribed in this issne.  However, it does not lend
itself to juuk.-box construction; because at these
very high frequencies, screen-grid amplification and
complete shiclding must be used to yet resuits from
this stage.—LEpiTor.)

CHANGING THE COILS

Editor, Rapro News:

Instead of using the coils specified in the De-
cember issue of Rapio News for the short-wave re-
ceiver, I made some of my own design, and have
so far received an wwusual number of Anerican
and Canadian stations.

I made three 2-inch ¢oils, two of 7 turns and one
of 19 turus, using No. 18 bell wire. One of the
7-turn coils is used as the tickler (fixed) and the
others as plug-ins. The wavebands covered are
approximately 15 to 50 meters with the small coil
and 50 to 100 meters with the larger one. 1 used
an ordinary receiving aerial of ahbout 80 feet and,
finding that I was passing up several stations on
very low waves, 1 then used an indoor acrial of
ten feet and obtained excellent results.

WinrrELp LeEe Martin,
126 Fortieth St,. Union City, N. J.

(As a rule, it is not so satisfactory to attcmpt
to cover such wide bands with so few coils. With
a shortwave receiver especigily, it is desirable to
spread out stations as far as possible ou the dial.—
Epitor.)

CROSS-CONTINENT WORK

Television images were received in Los Angeles
on Feb, 3, as a result of a special test with WGY,
Schenectady, accompanied by the voice of the sub.
ject, David Wark Griffith, motion-picture director.
The image was sent out on 19.56 meters and the
voice on 31.48; both, it is said, being received
clearly in Los Angeles.

1027

GOOD TELEVISION WORK
Editor, Rapioc NEwWS:
I am a regular reader of your magazine, which
I enjoy; a N. R. 1. graduate and a service man;
and, as I have time to experiment, I do a lot of it.

ITere just lately I bnilt a short-wave set tising
Hammarlund coils. 1 get all of WGY's short
waves, and also DKA. I built a televisjon

set, using a Raytheon Kino-Lamp, and a Daven 48-
line disc and motor, I reccive W3XK three nights
a week: but, on account of the signal fading out,
I am unable to hold the picture in frame, though
it is good and clean-ent.  To hold the signal, |
have to use the head set in the third stage, On
Jan. 23, Jeukins’ signals came in so loud that I
received the whole picture from beginning to end.

Four stages of resistance coupling are ample to
operate the loud speaker. ‘The first four tubes are
201A, the last a 171A in whose plate circuit the
Kino-Lamp is incerted, iu series with a 300-volt B
tap. This 300-volt tap is also connected to the
plate of the previons 201A through a 250,000-0hm
resistor. The preceding A.F. amplifiers are con-
nected to the 200-volt tap; the first through 250.000
ohms, and the second and third through 100,000.
The grid leaks of the first two audio stages are 1
megohm, that of the third a 3:1 transformer sec-
ondary, and the last two tubes ‘use ¥.megohm, in
addition to a 2.000-chm variable between the power
tube’s grid and its center tap. ‘I'he coupling con-
densers are all .006-mf.

The short-wave set is an ordinary regenerative
detector, using a .00016-mf. tuning condenser and
a .00025-mf. regeneration condenser. A ‘“‘B” bat-
tery of 45 volts is used; but in addition to an 80-
millihenry choke, a 30-henry audio clioke is inserted
in the plate lead, and a 50,000.0hm resistor. There
are two power units with “BH’™ Rayiheon tubes,
the last two tubes having their own plate supply
independently.

Haroup W. CuurcHILL,
123 West Stephenson St., Petersburg, INinois.

(M. Chiurehill aecompanicd this with a copy of
the local newspaper, the Petershurg Qbserver, whosc
editor thus deseribed reswits:

“Last Friday evening, the writer sat in the
basement of the \Warren Churchill home and
watched a little girl down in Washington, D. C,
bounding a ball on the pavement. And, if you
think that the radio was wonderful ten years ago.
vou shonld see television, True, the announcer
told us heforehand what the picture was going to he,
and we used our imagmation a little bit, but there
she was, just the same. And imagination was no
more essential te seeing the picture in television
than it was to understand the announcer over
the pioncer radio rcceivers, And the picture is
about as plain and flickery as the first movies.
Aund there seems to be another requirement which
we forgot to mention, We watched Hareld trying
to get the motor to synchronize with the speed of

(Continued on page 1051)

My. Churchill's short-wave receiver is in the metal cabinet at the left, with its plug-in coils pro-

truding.

The broadcast set beside it is only partly visible.

The bench has beneath it beth *“'B”

batteries and poiver wnits, onc of them containing the power stage; wiile the first few arc in the
resistance coupler above.

www.americanradiohistorv.com


www.americanradiohistory.com

1028

samples of their products for test.

for our readers shall deserve.

dio News

oratories

RADIO manufacturers are invited to send to Rab1o NEws LABORATORIES

. of It does not matter whether or not
they advertise in Rapio News, the Rabro News LaporaToxies being on inde-
pendent crganization, with the improvement of radio apparatus as its aim.
if, after being tested, the instruments submitted prove to be built according
to modern radic 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
the “What's New in Radio” department, as its news volue and genmeral interest
If the apparatus does not pass the Laboratory
tests, it will be returned to the manufacturer with suggestions for improve-

ments.

required to do the work.
News LaBoratories, 230

Radiv News for May, 1929

No “‘write-ups” sent by manufacturers are published in these pages,
and only opparatus twhich has been tested in the Laboratories and found of
good mechanical and electrical construction is given a certificate.
vice of the Rap1o News LABORATORIES is free to all manufacturers, whetier
they are advertisers or mot, it is necessary that all goods to be tested be for-
warded prepaid, otherwise they cannot be accepted.  Apparotus reedy for, or
aiready on, the market will be tested for manufacturers free o
ratus in process of development will be tested at a charge o
Address all communications an
Fifth Avenue, New York City.
formed on request if any article has been issued a Certificate of Merit.

As the serp-

charge. A’fpw
$2.00 per hour
all parcels to Rapro
Readers will be in-

SHORT-WAVE ADAPTER

The short-wave adapter illustrated herewith sub-
mitted by the R, B. Specialty Company of 318
Sveamore Strect, Cincinnati, Ohio, is recommended
for use with battery-oper-
ated receivers only. The
circuit is of the usual re-
generative type, employing
grid coupling to the an-
tenna. Regeneration is con-
trolled by means of a two-
plate compression-type con-
denser; the grid coil is
tuned by a .00015-mf. vari-
able condenser of c¢onven-
tional design. A two-foot
cord connects the adapter
plug to the converter. Three
coils covering the 20-. 40- and 80-meter bands are
supplied; the 80-meter coil is wound on a cardboard
tube 6 inches in length and 134 inches in diameter
while the 20-and 40-meter coils are of the Ham-
marlund type. Two UX sockets arc mounted on
the adapter to receive the detector tube and the
coils; the latter are mounted on UXN-tube bases,
A two-foot lead runs from the fiber cahinet to con-
nect with the acrial. Over-all measurements are
6 x 5 x 4 inches,

AWARDED THE RADIO NEWS LABORA.
TORIES CERTIFICATE OF MERIT NO. 2566.

T.R.F. COILS

The set of threc radio-frequency transformers
shown in the illustration, submitted by the Eastern
Coil Company, 56 Christoph-: Avenue, Brooklyn,
New York City,
are ot the type fa-
miliarized by that
manufacturer; that
is, they are of the
“pickle-bottle™ wva
riety, octagonal in
shape and “‘air-
supported.”  Both
primary and sec-
ondary in all three
coils are wound
with No. 24 doublc-
stlk - covered wire;
mounted within the sec-

which is
ondary, comprises 10 turns of 2-inch diameter, the

the primary,

secondary 70 turns of 2%-inch diameter. The
over-all length of each coil is 254 inches; two
right-angle brackets on each coil permit of mount-
tng dircctly to binding posts or terminals of its
tuning condenser, which should have a value of
.00035-mf. The sheet accompanying the set of
coils offers a circult diagranmt and a list of parts
for a conventional five:tube tuned radio-frequency
teceiver employing two stages of tuned radio fre-
quency amplification, a tuned detector circuit and
two stages of transformer coupled audio frequency
amplification,

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2574.

LIGHT-SOCKET AERIAL PLUG

The “Protecto’’ light-socket aerial plug submit-
ted by the Protecto Manufacturing Company of
2211 Cortelyou Road, Brooklyn, New York City,
furnishes on each side an additional outlet from
a single louse-line receptacle, in addition to

an aerial connection brought out
through a metal binding post. By the
latter, a fixed condenser of .001.mf.
capacity is placed in circuit in Series
with the terminal. The device is fur-
nished with a screw receptacle, and
is rated at 250 volts, 10-ampere carry-
ing capacity. It is made of brown
composition and measures 1% x 1
x 2% inches in leagth, without prongs
and receptacle.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2575.

&

INTERFERENCE FILTER

The interference filter submitted by the Trutone
Radio Sales Company of 114 \Worth Street, New
York City, is designed to quiet A.C. and D.C. line-
noises; as well as elec-
trical noises emanating from
household appliances which
operate from the house cur-
rent, The product is
equipped with a six-foot
silk cord ending in a plug
which fits into the line re-
ceptacle; the plug of the
cord leading from the re-
ceiver is then inserted into
the receptacle provided on
the can. When the filter
is used with a household electrical appliance, it is
connected between the latter and the house linc.
The filter system is contained in a metal cylinder
5 inches high and 37§ inches in diamecter; its tqtal
weight is 412 pounds. It contains two by-pass
condensers wired in series, and tapped at the com-
mon lead to supply a connection to the ground.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2576.

ELECTRIC SWITCH CLOCK

The electric switch-clock submitted by the R.-V
Manufacturing Company of Marshfield, Mass., has
a spring-driven movement into which an_ electric
power switch has
been incorporated.
The switch can be
controlled both
manually and by
the clockwork; so
that the clock may
be left connected
permanently in a
circuit, and used
for automatic
switthing only
when desired. Its
design permits of
the automatic turn-
ing on of a radio set and if desired it may be set
also to turn the receiver off within twelve hours
after setting. This clock-switch is designed to
operate in connection with A.C. or other socket-
power receivers. A long cord, attached to the
device, contains a receptacle, into which the re-
ceiver is plugged; and the clock ecircuit is then
plugged into the light socket. The electrical rating
of the switch is 200 watts on 110 volts. Special
types can be had, however, to handie as high as
660 watts. The clock in its entirety measures
4% x 4!4 inches, is octagonal in shape and finished
in dark brown.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2577.
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MAGNETIC LOUD SPEAKERS

The “Model 110 Royal" magnetic loud-speaker
submitted by the Amplion Corperation of America,
123 West 21 Street, New York City, and shown
herewith, is of the bound-
edge-cone type, and oper-
ated by a reproducing
unit, of the direct-drive
type, which is shunted by
a tone-filter. The unit is
housed in a well-finished
walnut cabinet measuring
12 x 10 x 7% inches.
The actual cone is 9
inches in diameter and
constructed of an espe-
cially treated fabric, A
six-foot speaker cord is furnished.

This speaker
gave excellent reproduction over a major portion
of the frequency band, with good volume,

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2578.

The “Model 118 Prince” magnetic loud-speaker
submitted by the same manufacturer and illustrated
herewith, is of the bound-
edge cone-type driven by
a similar reproducing unit,
and also housed in a neat
walnut  cabinet. This
measures 12 x 10} x 7
inches, while the come it-
self is 9 inches In diam-
eter and made of the same
treated fabric. A six-
foot speaker cord is fur-
nished, This speaker was
found to have good tone
quality with satisfactory sensitivity.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2579

INTERFERENCE FILTERS

The “Type A" interference filter submitted by
the Gerd Electric Company, Kendall Squarc Build-
ing, Cambridge, Massachusetts, and illustrated here-
with is designed to re-
duce annoying and
troublesome set, tube
or Hattery noises which
would otherwise find
their way into the
loud speaker. The en-
tire unit is contained
in a compact bakelite
case, circular in form
and measuring ¥4 inch
high and 3 inches in diameter. On the case are
mounted two phone tip jacks, into which the cord
tips of the loud speaker are to he inserted, and two
binding posts, one of which is to be connected
to the ground post of the recetver. It is cquipped
also with a five-foot speaker cord, with tips for
insertion in the speaker posts of the receiver.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2580.

The Type “B” interference filter submitted by
the same manufacturer is similar in size and ap-
pearance to the type “A,” except that in place of
the phone tip jacks two leads have been substi-
tuted; so that they may be connected to the ter-
minals of auy interference-producing electrical ap-
pliance. Also, the binding posts included in the

(Continued on page 1052)

&
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to this department.

after, therefore, only letters accompanied

stenographic help) can Dbe considered.
rules, now in effect:

each separate question.

thorough investigations.

S

A TEST FOR LARGE CONDENSERS

(2336 Mr. 1. V. Dinmore, Windsor, Ontario
(Canada), writes:

(Q.) “I am using a ‘B' power unit of the
Raytheon type with a step-up transformer, rectifier,
and filter circuit. The filter circuit contains sev-
eral condensers and, some time ago, one of these
condensers broke down. At that time, I replaced
all the condensers with new ones, I am sure,
however, that all these condensers are not injured
and I would like to use some of them as by-pass
condensers in my set. Flow can I tell which are
good and which are not?”

(A.) There are several ways in which a filter
condenser may be tested, but probably the simplest
is the discharge test. The only apparatus necessary
for testing condensers in this way is a '*B’’ bat-
tery and two pieces of wire. The battery is con-
nected to the condenser for a minute, to charge
it, and then one of the wires is connected from
one side of the condenser to the other side (after
the battery lLas been disconnected of course) in
order to discharge the condenser. If the latter is
in good condition, a spark will jump from it to
the wire when that is brought close to the con-
denser terminal. If the condenser has been pre.
viously internally short-circuited, a spark will he
seen when the battery is connected to the con-
denser; in this case, the battery should be dis-
connected diustantly, so that it will not be in-
jured. If no spark is obtained when the con-
denser terminals are shorted, connect the con-.
denser again and repeat the experiment, to be
sure that no spark can be obtained. If, at the
second attempt, no spark is obtained, it mav be
assumed that the condenser is defective. If a
heavy spark is obtained when the battery is first

CONDENSER
-CHARGE

/
"B" BATTERY

CONDENSER ~=--

- DISCHARGE -
.Q-2336 =

A tondenser which will spark when conneccted s
shorted i{uside; one which will not spark when dis-
connecled is open-circuited within.

by our standard fee
(which, by the way, covers only the actual writing of letters and
Kindly note these simple

(1) Correspondents asking answers by mail must enclese 25¢ fot
Siniple radio problems will he answered,
but for this nominal charge we cannot make long calculations or

Conducted by C. W, Palmer

0 Rt b

IMPORTANT NOTICE TO CORRESPONDENTS

ECAUSE of the large influx of mail, Rap1o NEws now finds it
necessary to discontinue answering free of charge, all inquiries
With several hundred letters received daily by
this department, the editors have been taxed so severely in answer-
ing the present mail that the magazine has begun to suffer.

Here-

zines C.0.D.

before remitting.
(6) Be brief.

matter.

(2) We cannot give blueprints or layouis 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 make to buy.”

(4) We cannot send either replies, blueprints, books or maga-

(5) When in doubt, please inquire as to the cost for our services,

Typewrite or write
side of the sheet only.

legibly in ink, on one
No atiention can be paid to pencilled

o

PRIy

tali b

connected, as mentioned above, the condenser is
also defective. The method of connecting the
condenser to the hattery and discharging it is
shown in Fig. Q-2336.

Small condensers, of less than %-mi. capacity
or thereabouts, cannot be checked satisfactorily in
this way; because of the comparatively small
amount of current which can he stored in the
condenser. The best way to check small conden-
sers,  without instruments for measuring the
capacity, is to connect a pair of headphones and a
“C” battery in scries and try this unit across
the condenser. In very small condensers. no click
will be heard when the contact is made. If a
click is heard, of about the same intensity as the
click produced by touching the tweo iires from
the phones and hattery together, the condenser
may be assumed to be defective.

A DYNAMIC SPEAKER WITH “B" UNIT

(2337) Mr. Arthur M. Russell, El Paso, Texas,
writes:

(Q.) 'IHaving purchased a dynamic speaker
to operate from a ‘B’ power unit, I am at a Joss
to know how to connect it. No instructions were
given with the speaker and my power unit is not
arranged to be used with »a speaker of this type,
The field winding of the speaker is designed to
operate on 80 to 90 volts at about 80 milliamperes.
The ‘B’ power unit supplies 180 volts at a current
of 125 milliamperes, and it has two other output
taps for the detector and amplifier. The amplifier
supplies 90 volts and the detector 45 volts.

“] believe that the field winding can be actuated
from my power unit, ut I do not know how to
connect it. Will you show me how?”

(A.) The field winding of your speaker can be
connected to the *“B" power unit, if it is tsed to
replace one of the resistors in the voltage-divider.
The most suitable point is between the maximum
“B4" terminal and the amplifier tap. In order to
insert the winding properly, the resistance hetween
the two points must be known or a variable re-
sistor substituted in place of the regular resistor.
The correct connections are shown in Fig. :2237,
The actual resistance value between the ends of
the resistor in question must be the same as the
original value, or somewhat less, in order to
maintain the taps at the rated values.

Because of the large increase in the current
drawn from the unit, it may be advisable to re-
adjust all thé: resistance values in the voltage
divider; and for this purpose, a wire-wound re-
sistor with wvariable output taps is the most con-
venient. A power umt supplving more than 80
milliamperes must he used, since there would not
otherwise be sufficient current for the tubes in
the set. Many of the common “B” power units
using {ull-wave rectifier tubes are designed to
supply about 125 milliamperes, and this is sufhi-
cient for most receivers.

1f, as usual, the dynamic unit requires more cur-
rent than the tubes of the set, this may be compen-
sated by reducing the two lower-tap resistors; the
voltages must be very carefully checked with a high-
resistance voltmeter.
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A speaker’s ficld windings may veplace oune resistor
in a power unit, if the latter will supply sufficicnt
current for its operation.

PROTECTING RADIO SETS

(2338) Mr. A. F. Jenson, Fairmont, W. Va
writes:

(Q.) *“In testing radio sets, a short-circuit
sometimes occurs—which is disastrous to the tubes.
An accident like this happened to me some time
ago; as a result, I had to buy six new tubes and
this is an expensive mistake to make very often.
1 wonder {f you have any information on hand
which will %ielp me to prevent another such acei-
dent. I have seen such devices in magazines at
different times, but I cannot locate them.”

(A.) There are several ways in which a set
can be protected from troubles of this nature.
Several manufacturers have placed on the market,
automatically-operated relays, to open the “B"™ cir-
cuit if a short occurs. These relays are con-
nected in the **B’ leads and are always arranged
in such a way that they will open the circuit, if
sufficient current is passed through them.

There are also several other ways of protecting
a set without the use of relavs; one of these is to
connect resistors of the correct wvalue in each of
the “B" leads. The faults of this method are a
reduction of the voltages which are impressed on
the tubes and, also, the necessity for changing
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the resistance value if a different set is operated
from the batteries or power supply.

An old 199type tube connected in the lead from
the negative “B” terminal will act as a very
good fuse; the filament must be good, in order
to complete the “B” circuit. If the *“B” wvoltage
is shorted across the filaments of the tubes. the
199 will blow out before the other tubes are n-
jured.

If an old 199 tube is not available, a somewhat
similar system can bc made by connecting a 10-
watt 110-volt bulb in the same position. The

10-WATT

“A" BATTERY =t
Q. 2338 "8" BATTERIES

Fuse batteries to protect them as well as the set.
A 10-watt tube may be uscd, or an ofd tube which
lights, but is not serviceable.

10-watt bulb has a resistance of about 1200 ohms,
which is sufficient for the purpose. However, in a
small set, depending on B’ batteries, a per-
ceptible voltage drop would be caused in this
manner. It would therefore be more economical to
use fuses made to regulate current flow in small
amounts. The conuections of the bulb or fuse are
shown in Fig. Q-2338.

COIL DESIGN

(2339) Mr. A. Wickson, Toronto,
{Canada), asks:

(Q.1) *“Is it true that, in a receiver of the
regenerative type, the regeneration overcomes any
resistance in the circuit? 1f this is so, why is
there sp much talk ahout ‘low-loss’ coils wound
with very heavy wire?”

(Q.2) “If regeneration compensates for re-
sistance in a rcceiver (three<circuit), would it af-
fect the primary coil as well as the grid circuit?”

(Q.3) “In a radio coil, how is it possible to
obtain the maximum inductance with the minimum
self-capacity; only considering three things in the
coil, the diameter, the length and the spacing of
the turns?”

(A.1) Regeneration in a tube is an action hy
which energy is ‘““fed back” from the plate circuit
to the grid circuit of the same tube. In this way,
the energy in the plate circuit is added to that in
the grid circuit. The strength of the output of
the tube is dependent on the strength of the in-
coming signal, and an increase in the signal will
be followed by an increase in the output. The
signal current impressed on the tube may thus be
increased by coupling the plate circuit inductively
to the grid circuit by the use of a feed-back coil,
or in any of several other methods.

If the grid circuit of ‘the tube is in resonance
with the incoming signal (as in a tuned detector
or radio-frequency amplifier) the {nductive react-
ance and the capacity ‘reactance ncutralize each
other, and the only opposition to the full flow of
feed-back current which remains is the small
resistance of the wire, If it were possible to re-
move entirely this resistance, a signal impressed
on the tube would continue to act on the circuit
forever; since there is no other oppesition to the
flow of current.

It is apparent that a similar result can be ob-
tained by continually adding a small amount of
current in the grid circuit; so that the supply of
extra current will compensate for that lost in
overcoming the resistance. This is what is done
in a regenerative circuit. The effect is sometimes
described as that of *“‘negative resistance.”

The reason why *“low-loss apparatus” has been
advocated is because of the undesirability of per-
mitting regeneration in most ¢ircuits. The ordinary
regenerative set, in which the detector is coupled
directly to the aerial, causes a considerable

Ontario

amount of radiation and interference in the neigh-
borhood. Also, a very weak signal requires an ex-
cessive amount of additional current in order to
build up a loud signal and this causes distortion,
because of the ratio of the incoming signal to the
fed-back current. The difficulties are overcome
to some extent by using one or more stages of
radio-frequency amplification ahead of the de-
tector; but, even in this case, the aerial may still
cause considerable loss of signal strength unless
the apparatus is very well designed.

This is the reason for *"low-loss,” which means
low radio-frequency resistance in wiring and cails,
low self-capacity in inductors, low dielectric losses
in condensers, is, in shart, separation of the
properties of condudtivity, inductance, capacity and
resistance into components as '‘electrically pure”
as possible.

(A.2) The effect of the tickler coil on the
primary coil of the three-circuit coupler is en-
tirely different from its effect on the secondary.
The effect, in each case, depends on the relative
positions of the coils, as well as on the phases of
the currents in these two coils; and a number of
different effects can be realized under varying
conditions,

In general, the tickler will have very little effect
on the primary coil, hecause of the wide separation
between them; and the slight effect is usually one
of suppression of current rather than a decrease
in the resistance due to the feed-back. The explana-
tion for this action is too complicated and varied
to give in this place,

(A.3) In designing coils for radio-frequency
circuits, it is desirable to keep the resistance and
the capacity as low as possible, and to obtain the
greatest possible amount of inductance for a given
size of coil. The turns of wire on the coil produce
inductance, but they also introduce both resistance
and capacity; and it is necessary to design the
coils very carefully in order to keep these two
factors low. The insulation of the wire and the
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Output voltage of a power unit may be divided in
any ratioo by resistors; remembering that the plate
circuits are in shunt ecross them.

form on which the coil is wound produce some of
the resistance and most of the capacity; and the
resistance of the wire itself, of course, is unavoid-
able.

There is 4 potential difference or voltage between
the ends of the coil and the wires connecting it to
the other apparatus in the rceeiver. There are
also potential differences or voltages between the
adjacent turns in the coil and, because of these
potentials, each two adjacent turns of wire form
the plates of a small condenser, with the insulation
and the coil form acting as the “dielectric.” Tt
is the combination of all of these small capacities
which constitutes the “‘distributed capacity” of the
coil.

There are several undesirable effects resulting
from this distributed eapacity which must there-
forc be kept small. In the first place, the capacity
of these small condensers tends to by-pass some
of the current around the coil and. of course, this
lowers the signal voltage across the ends of the
coil. The lowest wavelength to which a circuit
can be tuned is determined by the minimum values
of its capacity and inductance; if either is i
creased, the minimum wavelength is also increased.
The effect of the distributed capacity is to shorten
the effective waveband and, on very high fre-
quencies, the value of the distributed capacity may
be more important than that of the inductance.

The distributed capacity of a coil is dependent
on several factors of the mechanical construction
and, by carefully considering them, a coil may be
made which will have the greatest number of ad-
vantages and the least number of disadvantages.
A coil wound on a long tube, of which the
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diameter is very small and the length compara-
tively great, has less distributed capacity than
one formed on a short tube of large diameter; be-
cause of the greatey distance between the ends of
the windings in the formér. (The greater the dis-
tance, the lower the capacity between two wires.)
Also, the voltage drop between the ends of each
turn will be lower because of the shorter length
of wire needed for the turn.

The insulation around the wire also helps de-
termine the capacity; since some materials have
greater dielectric constants than others, and con-
sequently give less capacity for a given spacing of
the metallic wires, Air has the lowest constant; of
the materials commonly used cotton is the most
effective, then silk, and last comes enamel. A coil
wound with bare wire with a minimum of material
in the support, and consequently a dielectric almost
entirely air, has the lowest possible capacity. Of
the materials used for coil forms, paper, cardboard,
and wood have the lowest dielectric constants;
with hard rubber next. Bakelite, glass and other
matenals have higher values, although as insulators
and supports they have compensating advantages,
especially because of their tesistance to moisture.

There is less distributed capacity in coils wound
with wirc of the higher gauges, than in thase
utilizing larger sizes; but the resistance is higher
in small wires. A nominal value can be found
(depending on the frequency) which will give the
best average wvalue, ‘‘Space winding” causes a
reduction in the capacity of a coil since it reduces
the capacity between all turns. This advantage is
overcome to some extent by the greater number of
turns required, but not entirely; since the air in-
sulation also causes a reduction and the change
is not directly proportional,

However, now that we have found a long, space-
wound coil of small wire and small diameter to
have least self-capacity, we are confronted also
with the mechanical problems of placement, shield-
ing, ete, in which compactness is a decided ad-
vantage. For this reason, theoretica) considerations
as to the most effective coil are outweighed; as a
rule, by others which are of more practical im-
portance in set design. Plain solenoid coils of
any convenient size will .give satisfactory results
when used with proper condensers, suitably placed
and spaced with regard to other components.

GRID-BIAS RESISTORS

(2340) AMr. R. Williams, Schenectady, N. ¥,
writes:
(Q.) “I would like to know just how the bias-

ing voltage is obtained in the grid circuits of
tubes, in sets using “ABC” power units; I have
been told that the current flows from the plate
to the flament, and also {rom the filament to
plate. I just can’t understand how a voltage of
40 may be impressed on the grid of one tube and
9 wvolts on the grid of another tnbe, in the same
set, and having a common ground.”

(\.) The direction of the flow of a current is
conventionally expressed as -from positive to neg-
ative, in accordance with the conclusions of ex-
perimenters with the first batteries. This is the

(Coutinned on page 1053)
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The ““floating” filament circuits may be given any

desired D.C. woltage in the "B’ circuit, determined

by the ratio of the tubd’s pilate resistance to that
of its grid-bias resistor.
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By mecans of a marvelous kind of home study training sponsored by the
Radio Corporation of America, hundreds of ambitious fellows are today

Prepare
at Home

Ouly an hour or se a day is all
you need. This Big League training
prepares you for success in all phases
of radio ... manufacturing, servicing, selling,
ship and shore broadcasting, television, photo-
radiograms, radio equipment. Our graduates are
in big demand everywhere . .. because they are
posted right up to the minute in everything in
radio. Radio’s progress each year is measured by
the accomplishment of the great engineers at
work in the rescarch laboratories of the Radio
Corporation of America. This world-wide organ-
ization sets the standard for the industry... and
stands back of every lesson in the course! A signed
agreement by the president of the school assures
you of complete satisfaction upon completion of
the training—or your money will be promply
refunded.

Please say you saw

enjoying financial independence in work that is thrilling.

Radio needs you. Amazing opportunities are begging for men.
Big money ... fascinating work ... adventure galore! Read
all about this tremendous modern industry...send for
this magnificent free hook. Mail the coupon now
. . for this free book.

RADIO INSTITUTE OF AMERICA
326 Broadway, N. Y. €.

KADIO INSTITUTE OF AMERICA
Dept. Ex-5
326 Broadway, New York, N. Y.

Gentlemen: Please rend me yonr big FREE 50-page book
which tells about the brillinnt opportusities in Radio and
about your famous lnboralory-mcibod of guaravteed radio
insiruction ot home,

Name.

Addresp e i

in RADIO NEWS
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NEW
NORDEN-HAUCK

MODELS

ARE
NOW READY

Super Electrophonic
Shielded Super-10
Super Dynamic Speakers
Power Packs

Short-Wave Apparatus
Etc.

Write Today for New Literature

NORDEN-HAUCK, Inc.
Engineers

Marine Building |

L Philadelphia, Pa.

PLEASANT WORK ..
««-GOOD PAY

So says Mr. J. L.
Phillips, “Y™ grad-
uvate and radio op-
erator, employed by
the Munson S.S.
Line. He is an of-
ficer of the ship,
gets good pay, and
enjoys his work.

Radio offers these
opportunities to you

N

‘Write now for free booklet.
“QOpportunities in Radio®

| West Side Y.M.C.A. Radio Institute |

| 319 West 57th St, New York, N. Y.

Takd your cholce. All in beautiful table model cabinets.
Lot No. | Can hardly ho told from new. Gunrameed 14.90

Lot No. 2 Perfect working order. Gugdranteed.. |2,9n

Lot No. 3 Requires slight adjustment. Sold as is 9.90

Mailyourordertoday or send for circular, Weshlpprommly

Xpon arrival pay price of set ordered phus a small delivery

charge, Foreign eocuntries send money order with order.)

CHAS. HOODWIN CO., 4240 Lincoln Ave Deptsyg Chicaga
Dealers in Bankrupt Radio Stocks

Ex1de

RADIO BATTERIES
Manufactured

THE ELECTRIC STORAGE BATTERY €o.
Phitadelphia

Pleasce

The Service Man

(Continued from page 1019)

it is necessary to place some device between

| the speaker and the set; in order to prevent

the speaker from being injured. A few
speakers (including almost all of the dyn-
amic speakers) are equipped with a filter or
transformer for this purpose; but in most
cases it will be necessary to add one extern-
ally. This does not present any difficulty,
however, since a large number of suitable
output coupling devices are available.

If a larger tube than the 112A or 120 is
desired, it is merely necessary to connect
proper power-supply voltages to the plate
and grid® eircuits, through the two wires
mentioned above. If a 171- or 210-type tube
is used, however, the filter must be capable
of carrying the extra current required for
these tubes.

The Radiola IITA
Editor, Ranio NEws:

In this distriet, there are & number of old
Radiola receivers. Most of these are the
No. 3 and 3A sets, and I have found that
it is impossible to obtain the diagram from
the manufacturer. When these sets are in-
jured or fail for any reason, it is very
difficult to repair them, hecause of the lack
of a diagram. At this time, I have a Ra-
diola 3A for repairs and my customer wants
me also to add somme piece of apparatus
to improve the tuning and the ability to
pick up distant stations. 1 would appre-
ciate it if vou would procure a copy of
the diagram of this set for me and alse help
me to improve the set.

MarTiN’s Rapwo Smnor,
Galveston, Texas.

We are printing a diagram of the Radiola
3A receiver herewith, (Fig. 4), since we
are sure that it will be of interest to a large
number of service men who have to repair
these sets. The Radiola 3 receiver is the
same as the 3A, except for the last two
tubes making up a push-pull amplifier;
which is lacking in the number 3 receiver.
At the left of the dotted line, you will find
indicated an additional tube connected as
a radio-frequency amplifier. The use of
this tube will improve the selectivity of the
set and will also improve the sensitivity to
some extent.

The added radio-frequency amplifier con-
sists of a tuning coil, a variable condenser,
a radio-frequeney choke coil, a tube socket,
a filamént resistor and the necessary wire
connecting the amplifier to the set. The
condenser should have a capacity of about
.0005-mf. The coil may be made for the
purpose or purchased; a suitable one may
be made with 50 turns of No. 22 D.C.C.
wire at one end of a tube form (3 inches
in diameter) for the grid coil and 10 turns
of the same wire for the primary or aerial
coil. A space of about 14-inch should be
left between the two coils. The radio-fre-
quency choke should have an inductance of
at least 60 millihenries.

When building the extra amplifier, it may
be advisable to use shielding; although this
is not alwavs necessary. It will be seen
that the radio-frequency amplifier is con-
nected directly to the grid wiring of the
detector tube. This is done because of the
tuning system in the set. The fixed con-
denser in this lead prevents a short-circuit
of the plate supply.

say you saw it in
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The constants of the parts used in the
receiver are not all obtainable; but the
wiring diagram itself will be of assistance in
repairing these sets. The wiring shown lead-
ing to the ground is actually connected to
the metal panel of the receiver. The values
of the fixed condensers are indicated; these
condensers are a source of frequent trouble
and it will be advisable to test themn first
before making any other changes in the
set. It will be noticed that the “link” is
connected here to terminal No. 4; this is
done to complete the circuit from the tun-
ing variometer.

Adding a Power Tube toan
Old-Style Set
Editor, Rapio Newa:

My Model 20 Atwater Kent receiver has
lost its sensitivity and selectivity. In other
words, I am unable to bring in anything but
the local stations.

The accessories (viz., the aerial and
ground connections, tubes, wet battery and
the “I3” power unit) are in good condition.
There is no change in the power-line loca-
tions; there are no new huildings within a
half mile from my house, ete. The trouhle
seems to be inside of the set and not outside
(there are no loose connections, however).

Will you please explain the reason for this
loss of sensitivity and selectivity, and also
suggest possible remedies?

J. J. FELDSTEEN,
Cleveland, Ohio.

The loss of volume or loss of sensitivity in
a radio set is usually caused by the tubes.
When used as a R.F. amplifier, a tube must
be in good condition, or weak signals will
not he amplified properly and, of course,
this will be noticed as a loss in the sensitiv-
ity of the set. Unless one has a pdrtable set
tester it is advisable to try new or tested
tubes in the sockets of the R.F. amplifier be-
fore making any changes in the set or other
parts; this miglit overcome all of the trouble.

The use of too high a plate voltage on the
R.F. tubes will also result in a loss of
sensitivity, and the use of a poor grid leak
or one of the wrong resistance will often
entirely change the operation of.the set. An
aerial may appear to he in good condition
and still be rather ineflicient. After it has
been used for some time, the insulators be-
come coated with carbon, and the wire is
corroded. This causes a very noticeable de-
crease in the signal strength and the sensi-
tivity.

The ground connection is also susceptible
and should be checked. A ground clamp be-
comes corroded or loosens in time, and the
connection hetween the clammp and the
ground wire to the set does not make a good
contact; with the result that the ground may
sometimes be actually disconnected without
any apparent effect on the operation.

Y.oss of selectivity in a set is usually
caused by poor connections in the wiring of
the R.F. amplifier or the detector; or to the
introduction of resistance or losses in the
tuning circuits, due perhaps to moisture
afTecting the insulation of the coils and wir-
ing.

The best method for locating the trouble
is to try new tubes in the R.F. and detector
sockets; try changing the plate voltage on
the R.F. tubes; change the grid leak and try
a number of different values, and also try
lowering the plate voltage on the detector.

In the matter of the aerial, it is best to re-
place the wire and insulators with new ones
if the aerial has been up for any length of

RADIO NEWS
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time; especially if there is much dust or
smoke in the air (as when the Set is located M A
near a factory or railroad line). The lead-in
wire and wall insulators should also be re-
placed; since they might introduce as much
loss as a leaky insulator in the aerial proper.
The ground connection, wire and clamp

should be changed or a new one tried. The |
use of a good ground has much to do with
the sensitivity of the receiver and, by trving
a number of times, one may be found which
has a comparatively low resistance If the

set is located in a place where dampness

might affeet it, it is a good plan to place it These Have

in a warm dry place for a time, in order to So C You!
dry out the insulation, etc. The set should ok = o Q0L
also be dusted out occasionally to remove ] e T
the dust which collects in it; a pipe cleaner, TR N Ay
or a piece of cotton-insulated wire, run he- Peorta. IlL
tween the plates of the variable condensers,
will remove the dust from this critical posi-
tion.

(The above is a typical analysis of a seét
in bad order, as it is conducted without a
high-priced test kit. Such an instrument
permits it to be gone over systematically in
a few minutes; and is indispensable for a
large servicing business.

If you have to get along, at present, with-
out one, how do you go over a set to find out
what ails it, in the quickest time? Write and
tell us about your short cuts and home-made
testers.—Epiron.)

Am uslng your Eliminator on a
Neutrodyno Super 6-tube and find
it just as advertised_and perfectly
satlsfactory. Q. Prefontaine.
Montreai, Que.
Hare used Your Elimlnator on my
Sparton radie for many months. I
llke it very much_and compDletely
satisfled with i, Harry H. Ward,
South Bend Ind.

Have had very good success with the
Ellmlnator purchased some two years
ago and llke It very much

Harvey E. Grose, WlltonJct ., lows.

Havs had your Eliminator for twe
years and consider it the best bar-
galn in Eliminaters on the market,

Edward Elllson, Anderson, Ind.

1 have had wonderful results _since

using your Eliminator on my 3-tube

“ 99 Harkness “Counterflex.”” 1 am able
OWEB NIT to get on the loud speaker with gooil

volume such stations Hollywood.

REFERRED TO THE WEATHER BUREAU i Pittsburgh, Shreveport and dozens of

Thousands of users marvel at the difference in re- others.  G. 8. Bagot, Edmonton, Alta.
Sweer YoUwxc | ception with a Townsend “B” Power Unit. Full, Your Eliminator Is living up to every-
i thing you <¢lalm in your advertise-
Tuixe: “Oh, cap- | sweet tone, clarity, volume and greater distance are ment "To tell the Eruth 1 didn’t
tain, I've heard that 1 among the many advantages reported daily. R s_"bet;'ng“';l;k 1?““235:3:;3“”“1?

radio affects the Hooked up in a few minutes; just plug into the i Ll

weather; but do you | light socket and forget it. Delivers up to 100 volts [ ’

s o o i —D.C. A.C.— 1 1 am_ recelving better results with
 think it would storm | ©n any set L any cycle. sour Eliminator than [ erer, tecelved
. - “B* e 3
if T sent a teen_v OVER 100,000 NO‘V IN USE ?tl;s mﬁ'king ﬂ;: on my ::Atwrnlaesr

two- or three-word R . . Kent model 35. Carl Sporow,

1 There’s no longer any reason for putting up with Newberry, Pa.
- message to Her- | ¢he expense, the inconvenience and undependable per- I am more than pleased wlith sour
bert?”—Miss M"”"’ Zacherias. formance of “B” Batteries—when you can own a E,‘:,?,,',"ﬂ';‘".,,.c,] tm{"“':aﬂhrod: any better
(See page 623 of Ruvio News for Janu- | good “B” Power Unit for the surprising, low cost of than mine.  Mrs. Cleon Kilpatrick,

ary, 1929.—Epiror.) $6.85. Over 100,000 Townsend “B” Power Units now ‘
- H. d your Elimlnator for over &
in use—a substantial proof of satisfaction. e e

A BARGAIN HUNTER ’ SEND ONLY $1.00 Geo. E. Steiger, Toledo, Ohlo.

Dearer (o himself): “The only way to | Fill in coupon and send with only $1.00. r------:--
move this battery set is to mark it down | Frove this marvelous value to yoursell

A { 3 a 0
till they've got to buy.” (Lellers a placard, everything we say, return it and money

TOWNSEND LABORATORIES.

“Who will take this high-grade veceiver | Paid us vgirﬂygirresf:tnded- Make a REAL 3.'3" “teamsend Street,
away for $207” and displays it in the win- ; Chicago. 111
dowe with seti APPROVED AND PASSED Gehtlemen: 5-20

5 by the rigid 1 o
Customer (entering): “Is that a honafide R};dwe' m;‘d --ﬁﬁﬁiﬁ'%ﬁ’éw's‘?ﬁ‘s of “Popular

T )
Oﬂlt;l? i TowNSEND LABORATORIES
EALER: es, Sir. 713 Townsend St. Chitago. 11

Cuosroser: “Well, I'm sure there’s a catch
somewhere, but T'll take a chance on it.
Giinme the twenty.”"—Edward Piranian.

e o -----------------—J

PREVENTING A SHOCK FREE To SET BU(LDERS
AND DEALERS
' NEW 100 PAGE CATALOG

Altnched find $1.00, Kindly send at omeco Townsend
> Socket Power Unit, C.0.D. $5.85. plus postake. on
ﬂuurunleod 10-doy Free Trlal

D N P B TS VTN R

Fmst Rabio Fax:
“That radio speaker
should be censored ™

Seconp Ranwo

B oy R A S UARTERS
g A [} 1k, t first d
might put an output NATIONAL COMPANY AUTHORIZED JOBBERS iy Tevass S 0§ Evmudl

filter on him.” AERO SHORT-WAVE AND DAVEN TELEVISION service this year. Bigger stocks,

—Wu. G. Mortimer. We are ready to ship all kits or parts produced Be':]k::t:':x??lfinet:tu{:‘l’xggdpr?lf:gle
by the above manufacturers as well as any others house, Get honest goods, honest scrvice, S
specified in any radio publication. honest prices. s?adrawlkfserg‘lu: maéeu ogaho
more money. Send now for big new Ca! w-
AND HOW! 31 Years of Service to the Trade ing lowest wholesale prices. 25K Camnt St
na 2.,
Teacuen: “Do you | ROYAL-EASTERN PAYS THE FREIGHT BARAWIK CO. cuicito, v sia.
like the bedtime Lowest lyho’esale Prices IR M’ull This Coupon Now for Frev Radlo Gu(da L
stories best, Joev?” Send for your copy of our catalog

LarrLe Jok: “Sure! | ROYAL - EASTERN ELECTRICAL SUPPLY CO
Especially those 20 West 2lnd Street, New York City, N. Y

from the Stepin -

. Caharet.” Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year.
—IHerbert Seligson. Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C.
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Positively Eliminates
Hurns,Line Noises,etc.
Greater Volume and
Clarity Guaranteed

Nor-acid and noiseless. Al detector and Intermediato
voltages plainly marked. Simpler to hook up thun dry
cells, Operates 1 1o 12 tubes. If not thoroughly satig-
fied return after using 30 days for compicte refund.
Guaranteed further 2 years. For 110-120 volts A.C. 25
to 60 eycle current, 90 volts, $12.75: 11214, $15.25;
135, £17.50; 157 34, $19.50; 180, $24.00; 2025, £26.00.
Also bullt for D.C. current 110 and 32 volta at only
$3.00 additlonal, any size above. Ample stocks—same
day shipments. Simply gay—ship C.0.D. or write for
1y loleresting liternture, testimonlals, ete.

B. HAWLEY SMITH

334 Washinglon Avenue, Danbury, Conn. U S A
[ oL
RAiLwAY coviavint @] Tmai STOFFICE
, | Clean CARRIER 3
LER 1 X
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Men—Women—18 Up
Steady Work
N U. 8. Government big pay

Paid Vacations .o
Dosttions now ohialnuble. Kend

)
¢®’ me. FREE 32-page bonk deserlb-

ng  salarles. hours. work. eacation
and glslig full partleulurs o how to
7 get a néslilon,

7 XName.. ot
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WESTERN RADIO MFG. CO.
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Polk Binding Post

Insulated—No holes to fish for—
Insert wire in any position—Quick
action and holds tight.

J. L. POLK
41 Belle Ave.  Troy, N. Y.
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The Radio Beginner-—A “Hartley” R.F. Receiver

(Continued from page 1008)

wire is closely paralleled. But keep grid
and plate leads, particularly grid leads, in
the clear.

If a 200A detector tube is used, the con-
nection from the center tap of the second-
ary (contact No. 4) is brought straight
to- the “F—" terminal of socket V2, instead
of the “F4-"” and also is not connected to
the “A4-" lead running to other sockets as
shown. This “A.” lead, however, is con-
nected to the “F_|-” socket lead. The effect
is to bring all the grid and plate returns
together to “A--" as in Fig. L

If an A.¥F. transformer is used in the
first audio stage, instead of a resistance
coupler, the usual connections are made to
it from the plate of \'2, the “B445" the
grid of V3 and the “A—" lead, as indicated
by the respective markings on the trans-
former.

diagrams; and it will help to avoid error
if each line is ehecked off with a heavy col-
ored pencil, so that the construetor may
see what has been already gone over.

TESTING THE CIRCUITS

The filament rheostat can be turned com-
pletely “off”; in this position it serves the
purpose of a switch. In operation it is
both filament regulator and volume control
for the set; and has been purposely selected
with a resistance much higher than is neces-
sary to reduce the tube voltage to ordinary
operating temperature, It should never, in
practice, be turned fully “on”; as some of
its resistance should be always in the cir-
cuit. (It is not probable that the con-
stvuctor will wish to use 199-tvpe tubes
with a 6-volt bhattery; but if he does so,
at least 10 ohms of the rheostat’s resistance

’
FLANGES AND CORE TO BE
MADE OF BAKELITE OR
HARD RUBBER.

DETAIL OF CHOKE o @ 0O
z =i 3 .
I _ﬁ y PRIMARY
o] Sl
% /8" L'G ROUND 228 0.5
P 4 BESEI  HEAD MACHINE _ WIRE
— \ SCREW “
w2 4 \
BRASS . SECONDARY
MOUNTING .| | CHOKE WOUND 190 TURNS OF
N2 36 DSC | N2.28DSs.c.
WIRE. 7@ WIRE TAPPED

Tk AT CENTER

DETAIL OF COIL

Fig. 4

The details for making the choke RFC and coil L are shown here.

The dimensions of the

latier differ some:chat from those employed in ordinary tumed R.F. coils,
beeanse of the circuit wsed.

If & power tube is 10 be used in socket

| ¥4, a “C—" post should be inseried in the

binding-post strip at the left, or on the
basehoard, and a “C” hattery connected
into the grid circuit of the power tube, as
explained earlier in the article A 171A
tube with 180 volts on the plate requires
101/, volts grid hias, a 112A or a 201A with
135 voits on the plate 9 volts of grid bias.
If the set is used with dry-cell tubes, a
120 tube using 135 volts “B” should have
221, of “C” Even a 201A or a 199 at 90
volts is supposed to have a 4tj,-volt “C”
bias. Such a battery might be included
in the cabinet and wired in
the aid of an extra hinding

should always be in series with the battery
lead.)

Attach the red or positive terminal of
the “A” battery to the “A" binding post;
turn the rheostat fully “on” and, with the
insulation of the “A—" wire in your hand
lightly brush: the ietal contact of the
“ground” binding pest. 1If there is a spark,
Beware! There is a short-cireuit some-
where in the filainent wiring which will de-
strov the battery if it is connected to the
set before this is corrected. Test at the
“A—" hinding post with rheostat “on” and
“off.” I evervthing is all right, proceed.

post, but this refinement is
usually omitted; even though
it is supposed to save the
“B” batteries and improve
reproduction

After completing the wir-
ing, and being sure that each
joint makes a good electrical
connection and is properly
and strongly soldered, the
builder must check it. Each
lead should be cavefullv fol-
lowed with the aid of both the
schematic and the pictorial

cirenit without Put a tube—preferably an old one, but
i 5 T

o [ ——— 9 |

e | P

3-HOLES Ya™-DiA. ~

3-5CREW HOLES Ya™| | I

DIA COUNTER SINK: |

2 AS SHOWN - g
| C,} ¢
~ l s +
l iy __,{ e

| 2

S L= 53" | | 3
At the right, drilling details for i bk g '
the panel of the “Hartley” R.F.
set. The constructor can easily ~
lay these off twithout reguiring a _ it
template. '
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one which will light—into a socket and con-
nect the “A” battery to its proper binding
posts. ‘Lurn the rheostat slowly on until
the tube lights, and see that it is under con-
trol. ‘Try it in each socket successively,
until vou have found that it lights in each.
If evervthing is all right, the filament cir-
cuit is good. Now test the plate circuits.

With the “A’ battery connected to “A—"
brush first the “B4-45", then the “B-i-Max”
and the “B4-Power” (if a power tube is
used) with the frec battery terminal; re-
peat the tests between A4 and the different
battery terminals. If there is no sparking,
and the tube will not light in any socket,
it may he assumed that there are no shorts.
If a “C™ battery is used, its circuit should
also be tested for a short.

(The test described is somewhat crude;
if the constructor has a voltmeter, even of
the cheapest kind, he can make a more satis-
fuctory test. If he has headphones, a small
hatterv—even a single cell—attached in
series with them is an excellent and sensi-
tive testing device. It will distinguish an
open fromn a ciosed or short-circuit by the
distinct click made when the phones are
touchied and removed from the terminals of
the latter. The heginner will do well to
fumiliarize himself with this form of testing
as soon as possible.)

Another word of caution. The tuning
condenser Cl has across it only the signal
voltage, which is small at most; if it is
defective, the only result will be that the
set does not work. DBut the regeneration
condenser C3 has across it 45 volts of the
“13” hattery and, especially if it is an old
instrument, it is important to he sure that
the plates do not touch when they are
turned. The result of their doing so when
the battery is connceted will he highly
undesirable.

OPERATION

After being assured of all these things,
put good tubes in each secket; connect the
“A", the “B* and (if one is used) the “C”
batteries in the proper manner. The “B”
hattery is tapped at the proper voltages for
the two or three binding posts, and its nega-
tive terminal is connected to that of the
storage or “A” battery, or directly to the
“A—" post. The acrial post is connected
to the lead-in and the ground post to a
suitable ground, such as a cold-water pipe,
or what have vou? The aerial, including
its lead-in, may be of any length, usually
75 to 100 feet, with its horizontal portion
as high and free from surrounding objects
as possible. The longer it is, the greater
the pick-up and sensitivity; the shorter it
is, the greater the sclectivity. The set
owner must find for himnself hy experiment
the antenna system which is most satisfac-
tory in his partienlar locality.

Connect the speaker (or phones) to the
speaker posts, and turn on the rheostat.
Then rotate the dial until a signal is heard.
(1f there is none, and yvou know that locals
are on, see where the “B” ecircuit is open
or where the coil connections are reversed.)
Bring the signal up to its maximum strength
by turning C3, and then turn down the
rheostat until the volume is ahout to fall
off sharply. The receiver is now in normal
operation.

A vernier dial has been specified hecause
this set tunes very sharply, and it is neces-
sary to have fine control of the tuning. How-
ever, if the reader wishes to use a plain,
old-fashioned dial, he ean obtain a vernier
effect hy pressing the rubber craser of a

Plecase say vou
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ufimozmcz'ng The FITCH

PATENTS PENDING

The FITCH dynamic is sold complete in
chassis form onlv, as illustrated, ready
to be installed in your console, cabinet,
or mounted on a baffle-board. The out-
put transformer, furnished with the
speaker, is designed to operate on 112,
171, or 210 type tubes. Speakers for
other outputs can be furnished on re-
quest, without additional cost. Simply
specify the output tube you are using
when ordering.

The electromagnetic field, wound for
6-volts D.C, draws 1% ampere. It can
be operated from the 110-volt A.C. line
by using a trickle charger, or you can
use our 110-volt A.C. speaker chassis.
Field windings for special voltages can
be furnished on request.

This speaker works on a new principle:
Instead of a mowing voice coil as used in
ordinary dynamics, this speaker employs
a fixed voice coil, which, by electromag-
netic induction, produces mgtion in a free
floating inductor attached to the 7-inch
cone. A full ¥4-inch dynamic movement
is possible. The greater mechanical sta-
bility and permanence ob:ained make
perfect operation possible whether single
112's or 250’s in push-pull supply the
output.

SIMPLEX
DYNAMIC!

A dynamic reproducer of radically
new and simplified construction, re-
sulting in superb tonal quality from
the deep resounding tones of the bass
viol to the highest peep of the piccolo.
It brings the studio to vour home.
The entire kingdom of sound is
reproduced with all its original
subtleties.

We challenge you to give this speaker
a trial—compare it with any other
dynamic you choose. You will be
amazed at its stupendous superiority
in tone. The penetrating metallic
harshness and paper noises so common
in other dynamics are entirely elimi-
nated by this new simplified construc-
tion. Natural mellowness prevails.

- —— ———————— ———————

PRICES

i

|

| For 6-volt D.C. operation.. 0. $20.00
For 110-volt A.C. operation........... 30.00
| A1l orders are filled immediately on re-
| ceipt, no delay. Simply fill in the order-
| blank, specifying the ty{r
want, enclosing money if you wish or
| postman when he delivers it to you.
| pay postage.

e of speaker you

ay
Ve

€. 1. FITCH, 1Ine.,
72 Cortlandt St., New York, N. Y.

Gentlemen:  Please send me under 10-day monoy-
back guarantes the following:

Amount enclosed.........C.0.D. charges..........
(Standard trade discounts allowed to dealers
and set bullders)

S.M. 630 SHIELDED

hecss

LIST PRICE
$97.00

OUR
PRICE

GRID 6-TUBE KITS

This is the finest kit manufactured by the
Silver-Marshall Company.

Only a limited
number, so act quickly.

$24-95

SEND 25% DEPOSIT OR REMITTANCE IN FULL

29% Cash Discount

for Full Remittance

Rawner Radio and Television Company
142 Liberty Street, New York
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A RADIO
MYSTERY

Forfourycars orso,we have been experiment-
ing with a device to imnprove radio reception.
Ourinnumerable tests show, yes prove, that
our device has real merit—that it “sweetens™

music and the speaking voice, that it siops
much, if not all, of the ordinary statie—that
reception very perceptibly.

But we are not satisfied
notsatisficd. We want to find out whathappens
whenyou tryourdevice—wewantto know how
For want of a : bettername, we
call our device ﬁ a“statie filter”,
curately de- scribes its per
formance. Anyway the price is only 82.25—
yourstatic interference and noise is elimina-
ted. And you run no risk —for we positively
tests, or we refund your money in full.

Unusually explieit directions accompany
adjust. Send your $2.25 today. We will greatly
value your judgment.

Makers of Dim-a-liteand AC Voltage Regulatoras
5221 Greene St. Philadelphia, Pa.

it increases selectivity—that it sharpens DX
Howeverconclusiveourowntestsseem,weare
much you can better your radio performance.
Perhaps™Super tone” more ac-
a very nominal price, if even a small part of
guaranteeour “Supertone” device to ‘Passymzr
every “Filter”,and it is easy to install and
WIRTeOM ANY
209992299229 |

You will enjoy luxurious comfort at
TaE DrAKE, food unexcelled anywhere,
and this unusual added advantage:
you will be out of the noise and con-
fusion of down-town Chicago, yet within
easy walking distance of its shops and
theatres. Rates as low as five dollars a
day single room with bath, six double,
Special discounts for extended stays.
Writefor Illustrated Booklet, Ldition 29

Under the Blackstone management
known the world over

" DRAKE

HOTEL Chicago |

SEND FOR RADIO BOOKLET
Improve your teception with the
CARBORUNDUM DETECTOR

Keg. U. 5. Pat. OFf.
IT’S ADJUSTABLE
Used by noted circuit designers

Tne CARBORUNDUM Company
DEPT.D 3 NIAGARA FALLS.N.Y.

R[lWhole-sale Radio (afq

et Builders-Dealers! Save Money!
Send for the mont complete book of nationally known
Parts, Kits, Cabinets, Congoles, Speakers, Power Units,
Sets, ete. Allat jowent wholmle‘prlm Quick service
onall your needs. Write now, it is FREE—

SETBUILDERS SUPPLY CO.

Dept. 1316 Romberg Bldg. Madison and Market Sis. CHICAGO.TLL
b

pencil against the panel and the edge of
the dial, and slowly turning it. This gives
a very fine control of tuning and reduces
body-capacity. 1f the latter effect is
troublesome with the eircuit as described
(because the rotor of the tuning condenser,
which is connecled to the filament cireuit,
is connected to “A” instead of “A-"
and is therefore several volts above ground
potential) the user may remedy it by past-
ing tinfoil over the inside of the panel, and
connecting this at some point to the ground
lead. This tinfoil must not be allowed to
touch any other wiring or metal part.

Volume-Control Methods

(Continued from page 1001)

For this reason, series plate resistors are
not advisable and resistors in the grid cir-
cuits( except in the first, when a resistor is
used to touple the first audio-frequency
tube to thc acrial) are unsujtable. This

{ leaves plate-control methods which do not

affect the plate voltage, and the two aerial
methods mentioned above.

Receivers using the filament-type tuhes
present a much more difficult problem. The
halance in {he filament and plate cirenits
must not be disturbed in any way, Any
change in the plate voltage or the electrical
balance in the filaments will cause a large
increase in the hum and, when several
stages of amplification are emploved, this
Inun will becomne excessive.

There are four methods which are satis-
factory; for small sets, or sets enclosed
in shields, the two aerial-coupler methods
are suitable. Of these, that shown as I}
(IMig. 4) is most satisfactory hecause of the
greater amplification. The third, shown in
Fig. 5 at B, employs a resistor which should
he shunted across the secondary of the first
tube, rather than in a subsequent stage. In
the last method, shown in Fig. 3 at BB and
DD, the resistor should have a value of ahout
10,000 ohmns. If the first of these (3B) is
used, the tuning condenser in the succeeding
stage should be equipped with a midget con-
denser in order to keep the dial settings
alike for each stage.

SCREEN-GRID BETS

Although screen-grid receivers might be
classed under the general heading of hat-
tery sets, some special problems are en-
countered and, for this reason, it is advis-
able to treat these circuits separately. The
extreme amplification gained in the radio-
frequency amplifier will prevent some of the
above control systems from operaling effec-
tivelv: while the universal use of shielding
in sereen-grid amplifiers will allow the use
of some syvstems which are not suitable for
ordinary scts. Audio-frequency control
methods are not advisable, because of the
trouble with overloaded detectors. This is
even more evident in screen-grid sets, be-
cause of the higher voltages supplied to the
detector by the radio-frequency amplifier.

The series plate-resistor method described
above is not practical for two reasons. In
the first place, it is not advisable to change
the plate potential and, in the second, the
voluine may not be reduced sufficiently, even
when the “B” voltage is cut down. This
is most cvident in sets with more than one
stage of screen-grid amplification, when the
volume control is not in the last stage. The
shunt-resistor svstem of Fig. 3B could be
used, but 3D will be lLetter in most cases.
saw il in
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AERO

"M EcHANICS

the Greatest Book
on Aviation Ever
Published

HE many ramifications of
the aeronautical field that

it covers can be better appre- |

ciated 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 Be-
come a Flyer.

Motors—Latest Inventions—Instru-
ments, Use and Function.

Radio Installations.

Gliders.

Airports and Lighting.

Glossary of Aeronautical Terms.
The Aeroplane Mechanic.

Model Making.

Airplane Time Table.

AERO MECHANICS, written
by Augustus Post, is the most
complete magazine of its kind
ever published. It deals with
every phase of aeronautical
construction and operation, and
its entire contents is edited by
Mr. Post, who is one of the
best known pioneers of avia-
tion. Learn all about this great
new field. Obtain your copy of
AERO MECHANICS today.
Over 112 pages. Fully illus-
trated. Large 9 in. by 12 in.
si1ze,

THE 50@ COPY

At All Newsstands, or Write Direct

Experimenter Pub. Co., Inc.
230 Fifth Avenue, New York City

ExperimeENTER Purrisuixng Co., Inc.
230 Fifth Ave., New York City, N. Y,

Gentlemen:

Enclosed find 50c, for which please send
me a copy of your remarkable new Agro
MEcuaniICs,

NGRIC s rrmr————"—"

| Address ...
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The control should be placed in the plate -
eircuit of the last radio-frequency amplifier.

The two aerial control methods in Fig. 4 w THE NEW
will be quite satisfactory, because screen-
grid sets are almost always shielded care- \ |
fully. The grid methods of Fig. 5 could be
used, but are less desirable than the other | @V@n @as OMSO e

two methods mentioned above.

RESISTANCE VALUES . FIRST WITH A/C SHIELD GRID TUBES

The resistanee values required for the dif-
ferent systems of volume control vary con- |
siderably and, for this reason, it may be of
some assistance to give the (approximate) [
maximum values required for the difficrent
systems.

Resistor Value Features:

Fig. Arrangement ohms
3A Secries R.F. plate lead.... ... 200,000 A/C Operation
3B Across R.F. primary.......... 10,000 : 0
3C and 3D Potentiometer shunts Smg.le Dial

primary 20,000 Dynamic Speaker
4A Series acrial potentiometer........ 10,000 ' o
4B  Shunt aerial potentiometer..... 25,000 Push-Pull Audio
5A Grid circuit potentiometer..........500,000 2/210 Power Tubes
5B  Grid-shunt resistor........ccccces 500,000

100% Shielding
Adjustable Selectivity
Shield Grid Tubes
Heater Type Tubes
Unit Construction
9 Tubes
Maximum Range

Because of the difficulty in obtaining
smooth and efficient volume control in sels
using several stages of radio-frequeney am-
plification, it has been suggested that several
resistors be coupled together and controlled
by a single knob. If resistors are used in
similar positions in the set, there is no rea-
son why several instruments cannot be con-
trolled in this way.

Volume controls other than resistors have
been used sometimes. In one case, a copper
tube was arranged to slide over the primary
of one of the radio-frequeney transformers.
This method supplies a noiseless volume
control; but it changes the characteristics
of the primary and, through this, the sec-
ondary, Of course, this affects the tuning
and is not suitable for single-control sets.
Other methods have been suggested from
time to time, but resistors in onec or more
of the positions outlined above are usually

employed. In most cases they are quite = . = 5 . = -
satisfactory, and they are much simpler , Once again LEUTZ leads, introducing the first A/C Console

than the others. fo use the superior A/C Shield Grid Tubes. The result, a
superior Console which will meet all competition.

Franchise applications are invited from established dealers.

40 Non-Technical E

] Radio Articles || Literature an Request

every month for the beginner, the layman (4 i R 3 L E U T Z ’ I NC.

and those who like radio from the non- LOng Island City New YOrk, U S A
| e .

technical side.
Cables: “Experinfo” - - New York

Tremendous Volume
Perfect Reproduction
Walnut Console

HiTaY

e
o

SCIENCE AND INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of - — = 1
radio articles of any mon-radio magazine
in existence. :

Plenty of “How to Make It" radio arti-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE AND INVENTION
is so good that many RADIO NEWS
readers buy it solely for this feature,

Radio Articles Appearing in May
ScieNcE AND INVENTION Magazine

sir

cAD/o i

Barawlik, the first and oldest radio Urog”/ ff

specialty house, offers you unusual 4
service this year, i stocks,
%ulckex_- shipments, lower prices.
cal with an old established, reliable

RADJO TUBES CONTROL ELEVATOR—
By W. O. Lum
CONSTRUCTING A PHONOGRAPH

OR every radio need, in brushed brass or
Bakelfte. FIt standard electrlcal switch or

PICK-UP—By G. F. Lampkin outlet box. Bingle plates and in gang in many [ house, Get hotest goods, honest service,

AN A.C. NEUTRODYNE : ;":"’1‘;““‘;‘5 - e honesi prices. Barawlk sorvice malkcs yon

No. 135—For Lou OO st i - sxsigms W . T ey. nd bo ig -
NEW RADIO DEVICES : No. 138—For ferizl 5'3(1 Grouni 100 | ing lowest whotssale prises. © ¢ " UntaloB 8how

: NO. —| attery Connectlons 2.50 © 8L
SUDIC_DRELE E N et R atienai e piate BARAWIK CO. cuiciis!i's"a.
LATEST PATENTS ) T aTERTant | o Mail This Coupon Now for Free Radio Guide
NEW TELEVISION SCANNING SYS- | LA S L

N YAXLEY MFG. CO. Name

“TEM Dept. N—9 So. Clinton St., Chicage, 1IL

| Address
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ent a Real Good News
A a:;re for Radio Builders
{'?s!he

You can get the

IZARD

IRE $ 50

INDER .
for only
Baves hours fn llme and
waste. Winds automatic-
ally any thickness wof
sllk, cotton or enamelled
wire into practlcally any

STYLE COlL, Spaces
perfectly. Strongly bulit.
lkeady for Instant use.

| ORDER NOw!!
| Yo'l send sour Wizard
C.0.D. or you ran en-
‘ close $7.50 with your
order—elther way we pay
the postage.
WIZARD WIRE
WINDER CO.
6706 South Maln Street
Dent. X
Los Angeles, Cal.

— a clever invention
that saves cigarettes

UST touch the button on the

LJECTOR and there’s your Ccigar-
ette—clecan, quick, fresh and inviting.
Stops muss, fuss and bother of tohacco
filled pockets. Eliminates the waste of
crushed cigarettes and saves its cost in
a short time,
EJECTOR is the only common sense and
practical device luilt for smokers' con-
venience.  Substantial censtruction and
finished in elegance to suit the most
fastidiovs. Sold By All Live Dealers
Unconditionally guaranteed to give {full
satisfaction or money refunded.

Send $1.50 for Model “C”
Other models $3.00, $4.00 and $6.00

THE LYONS MANUFACTURING CO.
Dept. J, Mt Carmel, Conn.

EJECTOR

The Perfect One Hand

CIGARETTE CASE

£

h——-

resistors and

condensers that are

Built Better — to endure.

Write for The Resecarch Worker,
ication.

RPORATION
Brooklyn, N. Y.

68 Washington Streg

Please say you
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Wavemeter Hints for the Short-Wave Listener

(Continued from paye 1017) N

should be quite strong and they are, without
any great doubt, the correct ones. How-
cver, listen on each side of them to de-
termine whether any more are very close,
always referring to the table for the wave-
length values. Perhaps a few weak signals
may be heard; hut the exact harmonies are
strongest and any others that

condenser will be found to give a curve like
that in Fig. 4. This diagram shows the
cilibration-curve being prepared for the
wavenieter.

Say that W2XAL (or whatever short-
wive station is used, when “clicked” with
the receiver, comnes in at 50 degrees on the

may appcar may be disre-
garded. ‘These will usually dis-
appear if the coupling hetween
the receivers is reduced. Be-
ing quite sure that these are o

A simple method of construction is
te put the wavemeler in a wooden
box, on the back of which the plug-in
receptacle is substantially mounted.

R T R P U T AL Py o

(8
the trne harmonics, (detune ihe
hroadeast set to see if they dis-
appear) transfer them to the
wavemeter. ‘T'hesc points, and

WOODEN

PHONE JACK
AND PLUG

FIG. 6

PLUG - IN

&
\b——?
P

IF SHIELD IS
USED. CONNECT
ROTOR TO SHIELD

BINDING
POSTS

W2XAL’s wave, constitute the
starting points of the whole procedure. One
can obtain additional checks on one’s work
by using other broadeast stations, as may be
seen from the table.

CALIBRATION OF HARMONICS

Tie harmonics of the broadcast station
can easily be calculated by simple aritinne-
tie. 'The fundamental, or assigned frequency
of the station, is its first harmonic. Half of
this wavelengllt corresponds to twice the
frequeney, which is the second harmonie. The
third hanmonic, three times the fundamental
frequency, has one-third of the wavelength,
cte. When this simple division work is com-
pleted, the values are listed on ruled paper.
A set of such values which were used for
this purpose, follow. ‘T'he reader must make
up his own for the stations available to him.

Station “X" Statien ‘'Y
Broadcast'wave 361.2 Broadcast wave 428.3
meters meters
No. of Wavelength No. of Wavelength
Harmonic Meters Harmonic Meters
Ist 361.2 1st 428.3
7th 51.6 &th 53.54
8th 45.15 oth 47.59
9th 40.13 10th 42.83
10th 16.12 11th 38.94
11th 32.84 12th 35.69
12th 30.10 13th 3295
13th 27.78 14th 30.59
14th 25.80 15th 28.55
15th 24.10 16th 26.77
16th 22,58 17th 25.19
17th 21.25 18th 23.79
18th 20.07 19th 2254
19th 19.01 20th 2142
20th 18.06 21st 20.40
21st 17.49 22ud 19.47
22nd 16.42 23rd 18.62

It is net necessary to caleulate all the
harmonics; in the above, the second to sixth
inclusive have not been calculated because
they are not used.

Three points are known on the chart, and
should be plotted as shown in Fig, 4, at “A,”
“B” and “C.” It is more convenient to use
a straight-line-wavelength or straight-line-
capacity condenser for this work. In this
article it is assumed that a straight-line-ca-
pacity condenser is used; as this iype is
usually found among spare parts; such a

saw it in RADIO
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wavemeter. Plot this point, using the 50
degree and the station’s known wavelength
at “A,” as shown in Fig. 4. Assime that the
30.1-meter harmonic tunes in on the wave-
nieter at 40 degrees; this wavclength is ob-
tained from the table.

Plot this point as at “B.” The next har-
inonie, 27.78 meteYs, is noted at “C” A
straight pencil line is drawn through the two
upper points, as shown. 'The procedure is
the same over any wavelength range.

COMPLETING THE CALIBRATION

With these points and the line just drawn,
the otlier harmonies are located. In the table
it is seen that the next harmonic has a wave-
length of 32.8t meters; 32.8 is located on the
lower axis and, by proceeding to the curve
vertically, we find this corresponds to 70 de-
grees on the wavemeter dial. Set the wave-
meter dial at 70 egrees, and increase the
wavelength of the receiver until the familiar
click is lieard. The 32.8-meter harmonic will

(Contivued on opposite page)

GROOVES
FOR COILS

l' CONDENSER
|
|
|

VAN ! 1

BASEBOARD f

1

/
WAVEMETER
COILS

|FIG. 7

The anthor nses successfully windings on the

grooved bascboard-strips attached to an sinstrument

whose double circuit ds shown in Fig. 5. The ca-
pacity is kept low.
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LOVELESS
ANTENNA

Compact (seven-inch pyra-
mid) Volume, Tone, Less
Static, Distance. Installed
in Five Minutes.

THERE IS ONLY ONE
ANTENNA WITH ALL

e [

®eArcAerial
An outside
aerial that
canbeattached
in 10 minutes
— without
climbing on

Power Amplifiers

The General Amplifier Company
speclalizes in the deslgn and
manufacture of Power amplifiers.
All devices possess unusually good
frequency eharacteristies due fo
advanced  englneering design,
Models Fange from those capable
of dellverlng 25 watts of undis-
torted encrey to the speaker, to
amplifiers having a slngle UX250
power tube In the output stage.
Your problems regarding power
amplification sre solicited. Bul-
letln A will be sent on request.

GENERAL AMPLIFIER CO.
27 Commertial Avenue

DIRECTORY

Malsture-Proof Extenslon Cords

Birnbach Extension Cords permit
the Laoud Speaker to be moved to
any room In the house. Attaches
instantly. Install 2 Birnbach Cord
and put an end to distortion so
often due to badly insulated eords.
Your nelghborhood desler has theso
sizea in stock: 10-20-30-40-50-100
foot longths. Send for Catalos.

BUILD THE NEW
Screen-Grid Hi-Q 29

A.C..and D.C. Models

Send 25¢ for
Construction Book
Hammarlund-Roberts,
Inc.

1182 B'way, Dept. C, N. Y.

THESE FEATURES the roof.
Delivered by mail. $10.00. Write today
Money order or .D. for details

) ANTENNA A, Frics:

Y * |1 The Arc-Aecsial, Inc.
Box T Bath, N. Y Green Bay, Wisconsin
L NEYTe

Cambridge, Mass.

BIRNBACH RADIO CO.
2534 W, 3ist St.,, New York

'3
& China & Avustralia
& New Zealand
Argentine & Ireland M
& 21,0 London & Danzig, 9,000
miles & -— HELLO ICELAND.
10,000 miles; World's Distance
Record Breaker. All_ confirmed.
Tremendous Volumo. Perfect Se-
lectivity, Amazing Tone Quallty.
All U. 8. Statlons Logals on the
NEW AC_Bhield Grid. All-

,  Magnaformer  AC-29.
Bullt-in ABC Power. Write to-
day for FREE Wirlng Dlagrams
and Instruetlons.

RADIART LABORATORIES

{0t2 Assn. Bido., Chicage, 1l

Send for This

We have a new illus-
trated catalog showing
our up -to - the - minute
stock of kits, parts and
sets — everything Yyou
want in radio—all at
dealers’ wholesale prices,
’\\I’}rih':’ today for Catalog
Pt

M)

ALLIED RADIO
CORPORATION
711 W. Lake St.

230 Fifth Avenue

LYNCH

200,000

RADIO NEWS readers carefully sean the

RADIO DIRECTORY every month

Your product liere, at the lowest cost in the world's
largest and nost widely read radio magazine

RATE CARD:

Per Issue

Three time rate ... = _$25.00

No order for less than three insertions accepted

Write for information

RADIO NEWS

New York City

TUBRDAPTA
for Better Prolongs
TONE LtFE .of
Power Tube

Ao Actual tests
show that two
tubes in parallel
almost double the
Tlate current without
interfering with rcRular perform-
ance of the receiver. 2.50, at
dealers. Folder upon request,

ARTHUR H. LYNCH. INC.
1775 Broadway New York

SEND FOR NEW
RADIO BOOK

All the new hook-ups.

Parts, supplies, A.C.

sets, television, short

| wave, etc,

Write for free copy
now,

| || PRaawikdr

Dept. “B-7,” Chicago, Ill. l

111G Canal Sta., Chicago

R,

2

Ay Sl
P {
Silver- Marshall
660-171A UNIPAg P
) 1 feie "A-B-C" Pow-
e.:pplconlnlc:mg I!hullt-m push-pull
amplification stage requirlng two
171A typo power tubes.
List Prlee Wired $76.00 52950
YOUR COST
In Kit Form—Your Cost $26.50
ALL NEW SEALED CARTONS.

RAWNER RADIO CO.
142 Liberty St.,, New York City

MmO -emIor

Dealers, wrile for catalog.

W. C. BRAUN CO.
552.G Monroe St., Chicago |

FREE
Wholesale
I CATALOG

Bend for the most com-
Elete book of natlonally
nown Parts, Kits, Cabl-
Consoles,

| nets, Speakers.

Power Units. Neots. ete
All at
prices.
all your needs,

now, it is FREE—

Setbuilders Supply Co.
1317 Romberg Bldg., Chicago

lowest wholesale
Quick service on
Write

2um.Xp e wHam=-I>mI0

RADIOS MALLMARK
OF QUALITY

)

Lo TELEVISION
“c.l I Kits and Parts
WORLD'S LARGEST blod in 15

MANUFACTURER OF

HIGH GRADE RADIO PARTS $§37.50 up.
~ DISCS
USED BY LEADING SET MOTORS
MANUFACTURERS AND SPEC- | NEON TUBES
IFIED IN ALL THE BEST CIRCUITS AMPLIFIERS

WRITE FOR CATALOG
DE JUR AMSCO CORP

WROCME AND LAFAYETTE 5TS |
NLW YORK CITY |

minutos &
models from

and other parts
Writs for Catalog

insuline Corp. of America

78-80 Cortlandt St., N. Y. C.

The Rapio DIRECTORY is your buying guide. Space permits display of
only one product at a time. Write advertisers for complete catalogue.

(Continued from opposite page)

be found very near this estiinated position.
Tune it in, and note the wavemeter setting
as before. Actually, the correct point mmay
he slightly off the line, as shown at “D.” If
another station is used, another point such
as “E” may be located, hut ordinarily one
station is sufficient. The original line should
be erased and another drawn through the
correct points thus located. The wavemeter
is thus calibrated for this range.

ADDING OTHER RANGES

Calibration-charts for lower ranges may
be prepared in a similar way. A smaller
coil is substituted in the short-wave receiver
and, by means of the wavemeter which has
just been calibrated, one can locate known
wavelengths on the receiver dial. When some
known points are located by using the new

Please

receiver coil, the new coil can be used in the
wavemeter, and a new chart prepared.

The coil should be so selected that soine
of the lower values in the first calibration-
curve will fall at the “top” of the next
curve to be determined; in other words, the
ranges using the two coils “overlap.” Thus
a line on the new calibration-chart can be
extended downward and approximate dial
scttings for the rcceiver determined to lo-
cate approximately cven higher harmonics.
These are tuned in as before, and trans-
ferred to the wavemeter. The curve is then
completed, as already deseribed. The sys-
tem is more sensitive when two stages of
audio amplification are used on the short-
wave set. At the shorter waves, the broad-
cast receiver should be placed closer to the
short-wave receiver, hecause its harmonies
are feebler,

say vou saw it in
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An ordinary five-platc condenser, or its
equivalent, in the waveineter, is quite satis-
factory for general short-wave use, and
gives good accuracy. The inductance in a
wavemeter circuit, together with the dis-
tributed capacity of the coil and minimum
capacity of the condenser, determine the
“starting point” from which the variable
condenser tunes as its plates mesh; and this
is always toward lower frequencies or higher
wavelengths. To make a given wavelength
come in lower on the dial of the condenser,
increase the inductance. When using space-
wound coils (three inches in diameter, of
No. 20 wire with eight turns to the inch;
for details of construction, see September,
1927, Rapio News) the following values will
be found corrcct with a three-plate size; a
five-plate condenser will cover a larger
range. (Continued on page 1040, following)

RADIO NEWS


www.americanradiohistory.com

1040

A

A |
& LY f
~ ~ 1
CONTROL A-C HUM!
Filament tubes N
operating on A-C re-
quire a center tap for
the grid return. The center-
g tapped transformer is costly,
i and fails to provide for circuit or

filnment unbalance, Adjustahic center
taps, Leretofore, have heen bulky,
costly, and by ne means foolproof. ]
But now you have the Hum-Dinger—an
improved center-ta resistor, simple to
install, foolproof, highly efhcieunt, and
mexpensive.  One-hole’ mounting for
panel or suh-panel iastallation.  Also
baseboard mounting. Screwdriver ad-
justment by service mian or tester,
Provided in all necessary resistance
ranges. And ouly 75 cents list!
And there is a complete line of
Clarostat Strip Resistors—standard in
appearance but vastly improved in de-
tails. Fibre support is threaded. wilh
| rounded sides. Soldering tabs. Mount.
ing holes. Accurate resistaice stamped
on one cnd. A letter resistor-—yet it
"0Sts no More.
] Write for data concerning Hum-
Dinger, and Clarostat Strip Re-
sistors. Use them in your A-C cir-
cuits and aveid costly comebacks. |

CLAROSTAT MFG. CO,, Inc
Specialists in Radio Aids
281 North 6th Street
Brooklyn, N. Y.

cLAROSTA'r

FERRANTI
Radio Products |
for Real Reception

Highest quality heavy duty audio and
output transformers for power and gen. |
eral purpose amplifiers, and for all kinds
of sneakers.

Techuical data and prices sent on request.
FERRANTI, INC.

156 W. 42nd St, New York, N. Y.
FERRANTI, Ltd. FERRANTI

|
|

Hellinwood ELECTRIC, Ltd.
England Toronto, Canada
— =0
Learn the GQDE at Home

The OMNIGRAPH Aulemalie

F ‘Cransmitier will 1each you the
- \vireless or Morse Codoes, easily.

"ot RS (tirkly and cheaply. 8taft now.
3 Ideal omnortuntties for you s an

¥ herator. broadeasier, exnperlmenter
or raflroad official. ete. U B

= An Nasy. radio schools and
sclentifie institutions (hronshoul the world use the
OMNIGRAPH. Dept. of Comnmeree tests all apblicants
for & Radlo license witn It. FEist your frlends in every
corner of the world. 2

[1]
| 810 £ 39th Street

CO.
Dept. M Brooklyn, N. Y.

n - .
%] MATCH PANTS})
SERss’ O YOQUR COAT AND VEST
& SAVE MUNEY by gctting an extra year wear
bied |11 out of your sult. We’ll match New Trousers to
coat and vest. Strictly Tailored to measurs.
'S Send _vest or sample of cloth today.

L ¥ " FREE FREE| sgn;plu malchl sent hg Iyo:nr t:|_|;-
prova efore  making. alisfaction
X SAMPLE Guaranteed.

NATIONAL PANTS MATCHING COMPANY
222 West Van Buren St.. Dept 14, Chicage, 11,

EVERYTHING IN RADIO

AT ATTRACTIVE PRICES., SETS OR PARTS.

Orders shinped €xactly as ordered. Prampt Service.
write for Prices. Inauiries invited. Send Your Address.
ALL RADIO COMPANY. 417 North Clark St., Chicage

Please say you
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Wavemeter Hints for the Short-Wave Listener

(Continued from preceding page)

No. of Turns Wavelength Range

Meters
13 26-40
8 20-30
S 14-24

If in doubt as to the sizes to use for other
ranges, use the same, or nearly the sanre,
size as used in the receiver to cover the par-
ticular range. The abnve values overlap so
that a complete and convenient calibration
may he had. When the spaced-tnrn coils
are used, one can tune to a fraction of a
dial-degree, so good accuracy is oltainable.
With purchased short-wave coils, a con-
denser of the capacity specified by the

manufacturer should be used as the tuner.

The construction of short-wave wave-
nieters is quite simple. Details of some
euasily constructed types are given in ac-
enmpanying illustrations. One should make
a wavemeter circuit as “low-loss” as pos-
sible, so tuning will he sharp; greater ac-
curacy is then obtainalle. Ohviously, the
parts should he mounted ruggedly, so that
there will he no change in dial settings after
the meter is calibrated.

Each short-wave fan has his own ideas
about constructional details, and it would
be interesting to see, at one time, all the
different interesting modifications that Ra-
nie News readers will evolve.

How to Increase Selectivity

(Continued from page 997)

shielding must he insulated very carefully
from the wiring and apparatus (except
ground leads) to prevent short circuits in
the filament or plate wiring.

WHAT TIIESE DO NOT HELP

None of these remedies, of course, go to
the point of curing interference which is
cansed by two or more stations operating
simultaneously on the same frequeney under
the present allocation. For any receiver
within range of both hroadcasters, and
where the nearncss of one does not give it
overwhelining strength, the only possihle
means of separating them is hy using a
directional antenna, such as the loop. ‘The
advantages of a loop, of course, (which is
a tuned antenna of high efliciency) are never-
theless decreased by its small area, if it is
to be conveniently handled; and it requires
about a stage of screen-grid or two of
ordinary R.F. amplification to make up
fully for this, on feehle signals.

All the methods described whichediminish
the interference of a strong local signal do
s0 by decreasing the semsitivity of the re-
ceiver outside the narrow hand to which it
is tuned; and the importance of good con-
struction comes in liere. Resistance in any
circuit broudens tuning. At the same time,
a circuit which is tuned too sharply so de-
creases in sensitivity at even 5,000 cvcles
away from the resonant frequency that it
“cuts the sidebands” of the modulated ear-
rier-frequeney which it is receiving; and
thus hmpairs the guality of the reproduced
voice and speech. To avoid this, the “band-
pass filter” circuit has been developed; bt
its construction requires matching with lah-
oratory instruments.

“sratic” 11!

Natural ‘static,” or more properly at-
mospheries, we have still with us, notwith-
standing that the daily news dispatehes
have just announced the 1,000,002nd inven-
tion of a device completely eliminating this
bugbear. Sueh waves of broadeast fre-
quency as are created by atmospherie dis-
turbances enter into and combine directly
with the received signal; so that the en-
deavor to filter them out is like one to make
a filter which will take out the sounds of
a panful of dishes being dropped in front
of the mierophone. Such a filter might be
made, but it would have to take out of the

satw it in
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receiving system its sensitivity to a wide
range of sounds. So every statie-reducing
system lowers the sensitivity—or the ampli-
fication—of a set for some other things be-
sides statie. Again, however, the theoretical
value of the loop is high.

The numerons forms of “man-made static,”
due to the numerous electrical appliances
of all kinds which make and hreak eleetrie
cireuits, and consequently send out trains
of waves, fall into another category. The
remedy for these is at the source, however;
and the same js true of the radiating re-
generative receivers, or “bloopers,” which
are really wnlicensed transmitters working
in the broadeast hand. Their tribe, it is to
be hoped, is steadily decreasing; just as are
various other formev untilities which were
good enough in pioncer davs and out in the
great open spaces; but which have hecome
public nuisances where population is dense
and the rights of others require respect.

TWO FOR A NICKEL, NOW

Gexeral Store Proreieror: “Well, sonny,
what can I do for you?”

Sararl Boy (looking areund): “1 want to
get a whistle”

G. 5. P.: “What kind, big or litile?”

S. B.: “I want one of those het'rodyne
whistles, if T ean get one for ten cents."—
Charles 7. ALerman.

Station

WRNY

NEW YORK

’ 297 METERS—I1010 KILOCYCLES
and W2XAL, 30.99 METERS

“is owned and operated by the
publishers of this magayine
Our Editors will talk'to you
several times every weck-
See your INewspaper
or detai
TUNE IN ON

RADIO NEWS
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How to Deal With “Man-Made Static”

(Continued from page 999)

set user, section seven has been written
with the view to placing it in force with
the acceptance of the law.

We daily reccive reports of ordinances
which have been passed by various muni-
vipalities.  For the convenience of our
friends we have had printed copies of or-
linances passed by cities and towns, among

Fig. A

The necessary electric fan is harmless when
the interference from its motor is cut off from
the light-line by a small filter plug.

which are: Fairfield, Ta.; Boonville, N. Y,;
Warsuw, Ind.; Bay City, Mich: St. Paul,
Minn.; City of Two Ilarbors, Mich.: Port-
land, Ore.; Drumright, Okla, and Los
Angeles, Calif. These may he had upon re-
guest, as well as the Maine state law,
which penalizes radio interference.

PROPOSED LAW

“Sec. 1. As hercinafter set forth, it shal
be deemed unlawful to mannfacture, sell,
operate or cause to be manufactured, sold
or operated any €lectrical, mechanical or
other apparatus of any deseription which
will create or cause to be created an elec-
trical or other disturbance which will be
received by a radio receiving set and trans-
mitted to the output of said set so as to
interfere with the transnission or reception

A-C-
OR DC
s
RETURN TO
MOTOR FRAME

N

Fig. 1
Filter condensers ‘by-pass” or absorb high-

frequency componcuts in the owtput of a gen:
crator; bit not the 60-cycle current.

Please say you

of radio transmission or hroadcast between
100 and 600 meters.
“Sec. 2. The operation of any and all

clectrical, mechanical and other apparatus |

which will create or cause to he created
an interfering electrical or other disturbance
as set forth in Sec. 1 shall be deemed un-
lawful, if such disturbance is of sufiicient
intensity to interfere with the operation of
a radio receiving set of standard construc-
tion to such an extent that the radio recep-
tion of said receiving set shall be interfered
with or impaired when rveceiving broadeast
or other reception between 100 and 600
nmeters.

“Sec. 3. Eflective (date), all manufac-
turers of electrical apparatus or other ap-
paratus which may be the cause of an
interfering disturbance as herein set forth
are hereby notified that it shall be deemed
unlawful to sell or give away or cause to be
sold or given away any interfering apparatus
unless said apparatus is so changed that it
will not cause an interfering disturbance,
with the exception that it is sold or given
away with the understanding that the user
or operator of said apparatus wili install
proper interference-suppression devices so
that the combination thereof shall comply
with the law.

“Sec. +. Effective (date), all distributors
or vendors of electrical apparatus or other
apparatus are hereby notified that it will
be deemed untawful to sell or give away or
cause to be sold or given away any ap-
paratus which does not comply with_the law

x g
o B
4 o
1 ‘ol
RETURN TO
TRANSFORMER F
CASE

Fig. 2
A power transforme¥ may be a source of trouble

wnless it is by-passed with a filter of the
appropriate value, in this manner.

as lLerein set forth in Secs. 1 and 2; with
the exception, as set forth in Sec. 3, that the
user or installer of said apparatus agrees
to install said interfering-suppression ap-
paratus in sueh a manner that the com-
bination thereof will comply with the law.

“Sec. 5. Effective (date), all owners,
users or operators of electrical or other
apparatus which may cause an interfering
disturhance as herein set forth in Sees. 1
and 2 are hereby notified that it will be
deemed unlawful to use or operate or cause
to be used or operated any interfering
apparatus, unless said apparatus is changed
so as not to create any radio interference
as herein set forth or additional interfer-
ence-suppression apparatus is provided, so
that the combination thereof will comply
with the law.

“Sec. 6. Effective (date), all manufac-
in

saw 1t
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IBOYS
ILIENTS

‘ ‘ THEN Bud Brown goes sail-
ing through town on his new
bike he is envied by every

one of his chums. Bud’s bike didn’t

cost him a nickel. He earned it by
spending part of his spare time de-
livering The American Magazine,

Woman’s Home Companion and

Collier's, The National Weekly, to

regular customers.

A bicycle is not all that Bud Brown
has gotten. He has won many other
prizes. He also earns enough cash
for his spending money. The Crow-
ell Publishing Company are in need
of a boy in your neighborhood to
deliver these well
knownmagazines.
If you act at once
and send your
name on the cou-
pon you may be
the boy selected.

PPPPP)DDDD)PPPD}P

MR. JIM THAYER, DEPT. 8,
THE CROWELL PUBLISEING CO,
SPRINGFIELD, OHIO.

Dear Jim: I would like -to make money and
win prizes. Please start me off as a salesman,
My DIFAITEEr: g s s i areeie) a0 e T8
Address . .....immsssrssrrerisroa R i e s
O U T OB o OO o b 2 | e ——————
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Short -Wave

Manual

Prepared by Eminent Short-
Wave Experts

Edited by H. M. BAYER, Tech. Editor
of RADIG NEWS

Up-to-the-Minute Data—All
Worth-While Circuits

50c

THE COPY

FULL SIZE BLUEPRINTS
BOUND IN BOOK

As practically every one today knows, some
of the finest programs are being broadcast
over the short-wave bands. There are many
reasons for this. Paramount among them all
is the fact that that entertainment, broad-
cast in this band, can be received over dis-
tances which with the ordinary broadcast
receiver would be impossible! Thousands of
letters, which pour {n an unremitting stream
into our offices te!ll the same tale—it {5 a
comtmon and everyday matter to receive pro-
grams from all foreign countries, from the
most distant climes. England, France, Ger-
many, towns on the Africarn continent, from
every conceivable corner of the globe where
a station is located—programs come in with
surprising volume and clarity. One would
think they were hearing a New York, Chi-
cago or San Francisco station until the voice
of the announcer, many thousands of miles
away, discloses the true location of station.
In the SHORT-WAVE MANUAL you will
find complete diagrams, full size blueprints
pasted inte the book. These tell plainly how
to construct all these short-wawe circuits,
which our tireless laboratory researches have
shown to be most efficient.

The SHORT-WAVE MANUAL contains com-
plete information on everything concerning
Short-Wave reception. Large size book (same
size as Radio News) with a beautiful colored
cover. Replete with illustrations; diagrams
and with FULL SIZE BLUEPRINTS. This
big valuable book will show xXou how to
recelve all the foreign countries clearly and
easily. Write today for your copy.

EXPERIMENTER
PUBLISHING CO., Inc.

230 Fifth Avenue New York

Mail This Couposn

VEl BN BN I SIS S

EXPERIMENTER PUBLISHING CO,
230 Fifth Avenue, New York.

] Gentlemen:

§ Enclosed find 50c for which please send me
g2 cory of THE SHORT-WAVE MANUAL,

|
| e P PSS S o e

turers, distributors or

users of eclectrical

energy are hercby notified that it shall he
deemed nnlawful to distribute or use or
cause to be distributed or used electrical
energy in any fortm which would create or
cause to be created an interfering disturb-
ance as herein set forth in Secs. 1 and 2.
“S8ec. 7. Effective (date), all owners, or
operators of electrical or other apparatus
which may cause an interfering disturbance

as herein set forth in Secs.

1 and 2 are

hereby notified that it will he deemed un-
lawful to use or operate or cause to be

Radio News for May, 1929

compel it; to obtain publicity from the
press and from broadcasters for their work;
and in many other ways to improve recep-
tion and increase the value of radio to
themselves and to their cities.

As an example of what may he done, the
case of the Lackawanna Radio Club of
Scranton, Pennsylvania, may be cited out,
of the many which have heen hrought to our
attention. This club, organized three years
ago, has now over 2,000 members; its dues
are two dollars a year, which have heen
richly repaid in improved reception. When

Fig.
The fiashing.sign equipment is almost an ideal {ransmitter of disturbances, as the neighbors know.
Properiy filtered, however, the sign will be scen and not heard, as it showld be.

used or operated any interfering apparatus
between the hours of 12 noon and 12 mid-
night; with the exception of permanently-
installed apparatus, such as heating equip-

ment or other apparatus,

restriction of

which would cause a hardship on the owner
or user, and whiech must be corrected as

in Sec. 5.”

CO-OPERATIVE EFFORTS

While many owners of interference-pro-
ducing devices are also listeners who will
be the first to see the need of equipping

their own household

utilities with sup-

pressors, for their own sake, it is certain
that to bring about a wholesate purification
of the ether from electrical disturbances it
will he necessary to lave legislation similar
to the above proposal, and accompanied by
suitable executive machinery to bring about

an enforcement of the law.

However, the listeners must take their

own part; unorgan-
ized, they can only suf-
fer in silence but, when
united, they are in a
position to enlist the
aid . of the aunthorities
in their behalf; to in-
vestigate the causes of
interference and either
to enlist the co-opera-
tion of the owners
of apparatus or to

Larger apparatus than that
of the houseiold requires
filters of greater power
rating, and consequently
larger size. Such filters
are  provided in  enctal
cases for permanent in-
stallation. Boih gencrators
and motors require them,
to produce electrical gquict
along the power line.

B

it began in 1925, causes of interference were
too numnerous to mention. The club has em-
ploved a trouble-shooter of its own, on part
lime, to investigate sources of interference
reported by its members. One-half of the
club revenue was devoted directly to this
work and remedial action. The Scranton
Electric and Scranton Railway comnpanies
have co-operated, assigning each a trouble-
shooter to a like job. The local traction
company has taken steps to equip every
street car with an interference eliminator,
which will remove one of the greatest
sources of complaint. [ce-cream and other
manufacturers have put suppressors on their
apparatus; oil-burning furnaces have heen
located and made harmless from a radio
standpoint. Regenerative scts have been
located, and (in a friendly way) their oper-
ators have been instructed how to avoid
annoying the neighbors. As a final aim of
the club is set down, “To assist in obtaining

MOTOR, GENERATOR,
BLOWER OR OTHER q
ELECTRICAL APPARATUS r— | "

CONNECT CLOSE |
70O APPARAYUS- CONNECT TO

TO 220 VOLT UINE

AA

FRAME OF

APPARATUS

¢

FIG. 3.
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=flicient radio laws and aid in the enforce-
ment of the same.”

Among the different causes of radio in-
terference are, in the household, the many
small motors used for various purposes
(vacuum cleaners, fans, kitchen appliances,
sewing machines) and the spark eirenits of
oil burners. In lusiness houses and pro-
fessional officcs, the motors are the prin-
cipal source of trouble, as well as the sign-
flashers whieh are really transmitters often
of considerable size. Manufacturing con-
cerns have dvnamos and motors of all sizes,
and power transformers which ean often
cause trouble. For smaller equipment, in
the wide range of interference suppressors
now found, there are now ample ready-made
vemedies. Large installations may require
special designs. But, as suid before, these
are matters of detail. . Man-made interfer-
ence can be cured; it is necessary only to
have publie sentiment aroused to the point
of demanding that it shall be. The writer
hespeaks the co-operation of every radio
fan, as well as of all who are in the radio
industry and trades, in this erusade; and
will gladly lend his utmost toward assisting
in every effort to this end.

(Readers desiring to adidress Mr. Deutsch-
mann for (he model ordinances and ofher
campaign malerial he offers may do w0, at
Canton, Mass.—Ebrron.)
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The oil-burning furnace is a source of comfort <o

the radio listener only when muzzled. An interfer-

ence filter will lake care of the iguition, the motor,

the heat vegulator; but in diffienlt cases shielding |
may be needed.

Public-Address Systems |

(Continued from page 991)

Where such an amplifier is used to oper-
ate up to twelve loud speakers in different
rooms of a building, the loud speakers
should be connected as shown in Figure 2.
IFor each speaker a wall outlet plate, carry-
ing a 3,000-ohm wire-wound potentiometer
and open-circuit jack should be provided.
With the proper output transformers this
arrangement will provide ample volume for
home or class-rooin purposes, with inde-
pendent volume control at each speaker
outlet, and a substantial constant volume
level, whether one or twelve outlets are in
use.

AUDITORIUM USE

For auditorium or theatre use, one or two
lurge speakers, such as thirty-six-inch cone
speakers, may be used placed close togther,
or not over ten to fifteen feet apart at

should be so tilted and directed as to give
intelligible speech and music throughout the
auditoritun.  This treatment will suffice for
a hall not over half again as long as it is
wide; though for a very large hall (say
100x150 feet) three or more speakers might
prove neeessary.

If dynamic speakers are preferred, they
may be used if of the low-voltage, trickle-
charger-operated-field type. If two speak-
ers are used, series and parallel connections
should be tried. Three speakers should be
connected in parallel; four, in series-parallel.
Bpeakers should be zo placed thai the micro-
phone, if one is used, iz always well behind a
line erossing the mouth or openings of the
speaker. For auditorium installation, to
intensify a speaker’s voice, only a double-
button type of microphone should he used,
and the loud speakers should be swung |

most. Through careful trial, the speakers above the speaker’s head, and far enough |
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Fig. 4
Here is the typigal schematic eircdit of a Western Electvic address amplifier, using tubes and special
apparetus, which will perhaps be unfemiliar to our readers. It has a five-watt output. |
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“Here at last is THE BOOK
that we of the Radio profes-
sion have needed for a long
timme. It is the best and most
complete handbook ever pub-
lished)” says J. H. Bloomen-
thal, Cihief Radio Operator,
U. §S. 8. B. Steamship “East

Side.”

RADIO
MANUAL

A Complete Course in
Radio Operation
In a Single Volume

A Handbook
for-
Students
Amateurs
Operators
Inspectors

For the first time
an entire course gf
training in  one
book — the most
complete and up-
to-date  work on
radio. Developed
simply and clearly
from the elemen-
tary stage right
through all phases
of principles, practice, and ap-
paratus so that a heginner
with no knowledge of elec-
tricity may get all he needs
cither for amateur operation
or to qualify for a government
license as operator or inspector,

Prepared by Official
Examining Officer

The author, G, E. Sterling, i1s Radio Inspector
and Examining Officer, Radio Division, S,
Dept. of Commerce. ‘I'he book has been edited
in detail by Robert §, Kruse for five years
Technical Editer of (ST, the Magazine of the
Radio Relay League.. Many other experts as-
sisted them.

16 Chapters Cover:

Motors and Generators

Elementary Electric-
ity and Magnetism;
; Storage Batteries and
Charging Circuits; The Vacuum Tube; Circuits
LEmployed in Vacuum Tube Transmitters; Modu-
lating Systems; Wavemeters; Piezo-Electric Os-
cillators; \Wave Traps; Marine Vacuum Tube
Transmitters; Radio Hroadcasting Equipment;
Arc Transmitters; Spark Transmitters; Com-
mercial Radio Receivers; Radio Beacons and Di-
rection [“inders; Radio Laws and Kegulations;
andling and Abstracting Trafhc.
never before available

New Information Me3sr,before available

scription of the Western Electric 5-Kilowatt
Broadcasting Transmitter; description and cir-
cuit diagram of Western Electric Superhetero-
yne Radio Receiving Qutfit type 6004-C; Navy
Standard 2-Kilowatt Spark ‘Transmitter; etc.;
etc. Every detail up to the minute.

Free Examination

“The Radio Manual'* has fust been Published. Nearly
700 ruues. Profusely {llustrated. Bound in Flexible
Fabrikold, The coupon brings the volume for free ox-
aminaifon. 1f you do not agree that it is the best
Radlo book yoU haye seen. return It and owe nothing.
1f you keep i1, send the price of $6.00 within ten days

Order on This Coupon

D. Van Nostrand Co., Inc.,

8 Warren St., New York

Send me THE RADIO MANUAL for examina-
tlon. Within ten da¥s after receipt T wlll either
return the veltne or send you $6.00, the price
in full. (Radlo News 5-29)
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Enjoy the musi¢c you like
when you want it. Full rich Y
effects possible with any type

phonograph. Carter Radio Phono Coupler attached
without rewiring, makes this possible with turm
of switch, Free folder tells all—write for it. For
AC and DC operated sets. List price $2.75.

CARTER RADIO COMPANY
° 300 S. Racine Ave., Chicago
In Canada
Carter Radio Co., Ltd., Toronto

‘& The Working

t- ﬁeE Parts of Radio

This Beautiful Hotel Invites You!
COLTON MANOR

Atlantic City's
Newest HHotel Achievement

The atmosphere is charming . . . furnished In the
early American period, ,liuaint tn the last detail
and then thero is the ship’s deck over-

fosklng the sea, whera the guest may recling In a
steamer ehair and enu:r the salt alr aml unshine
a
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From $7.00 - Y or
Ameriean Plan Eurone’m Pra"
C. V. Meeks, Managing Dlrector
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GOOD BUYS IN “B" BATTERY POWER

T';:l':'l‘f.‘w 'f"!]“ 3
‘ LA é 9o a

L pg

100 Volt Edison Element.
Non-Destructive,- Recharreable “B™ Battery with
charger. Shipped (lry with solution, $12. 140 Voit
with charger, $17. 180 Volt Power Unit, with
Trickle Charger. $24.00.
END NO MONEY—PAY EXPRESSMAN
Write for our Free Literature

SEEJAYBATTERY CO., 915 Brook Ave., New York

Please say you

away to allow the desired volume to he ob-
tained without “singing.”

For a very long hall, or outdoor use, the
long-horn speaker (of the “morning-glory”
type) is often preferable, since the sound
waves can be radiated awav from the micro-
phone and in any desired direction. A typi-
cal installation for a hall 100x200 feet, with

| the speaker’s rostrum at one end, would

consist of a cluster of four “morning-glory”
liorns ten feet or more above the speaker’s
head, two horns pointed at the far end of
the hall, and two pointed at the middle of
the liall and diverging slightlv. With the

microphone located five to ten feet behind

the loud speaker mouths, “singing” should
not be troublesome. The cffect gained will
be a realistic intensification of the speak-
er's voice—not the development of so much
volume that the whole impression gained is
of an mhumanly lond and artificial voice.

OUT-OF-DOORS

The above suggestions are applicable for
voice coverage of a baseball park or similar
gathering.  Generally, cone speakers are
preferable for high quality, with “morning-
glories” used only to avoid “singing” due to
the loud speakers’ reaction on the micro-
phone; or in order to project sound waves
in one direction. When voice coverage is
not needed, and radio or record reproduc-
tion only is desired, cone or dynamic speak-
ers are to be preferred. Speakers should
never he left out of doors for long periods,
for dampness will deteriorate thein. When
they are installed out of doors an adequate
canopy must be provided to protect them
from rain and dampness. Microphones must
be most carvefully protected from moisture.

For occasional voice announcements to be
made between musical selections, a hand
microphone is quite good enough for in-
telligible speech. For amplification of en-
tire speeches or addresses, where high qual-
ity is desired, the double-button microphone
should be used, and a switch provided to
cut off the microphone battery when not
in use.

LARGE PUBLIC-ADDRESS S8YSTEMS

The Western Electric Company, on ac-
count of its experience in the telephone
field, naturally became one of the pioneers
in the development of a public-address sys-
tem. Having already applied speech ampli-
fication to the transcontinental and other
long-distance telephone communication, this
company was in a good position to pioneer
this work. In fact, they were one of the
earliest to introduce the public-address am-
plifier. Their No. 1A public-address system
is the largest piece of equipment made for
this purpose and is designed for use with
the largest audiences, outdoors or inddors.
It is adapted for either permanent or
temporary installation,

The cfficiency of this svstem was first
brought to the attention of the public dur-
ing the inauguration ceremonies of the late
President Harding in 1921, when, by its use,
an audience of more than 125,000 people,
gathered before the Capitol at Washington,
was enabled to hear distinctly the inangural
address. The same system was used in 1925
when President Coolidge was inaugurated
and also during the national conventions of
1924 and 1928.

Some typical installations of the W.E.
publie-address systems are shown here. Con-
sidering the amplifier panel in Fig. C, the

saw it in
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upper right-hand portion is the volume-con-
trol panel supplied for use in connection
with. the amplifying equipment. It provides
a means for adjusting the volume of sound
from the different groups of speakers to fit
the acoustics of the parts of the auditorium
which they cover. By means of adjusting
the rheostat knobs, it is possible to regulate
the power supplied to the various speakers
or projectors. Just below the volume-con-
trol panel is the volume-indicator panel. The
wneter at the extreme left of this panel
gives a visual indication to the operator of
the output volumme of the system.

Next comes the amplifier panecl proper
with its lLorizontally-inounted tubes visible.
The amplifying equipment receives the
speech-frequency currents and amplifies this
energy to a level high enough to permit its
distribution through the loud-speaker pro-
jectors to the audience. It provides three
stages of amplification and makes use of
three vacuum tuhes; one type 102-D hav-
ing a very high amplification constant, and
two 205-D type having a low amplification
constant but a much greater power output.
The amplifier is provided with suitable con-
trols for regulating the amount of amplifi-
cation. At the bottom, an intermediate
(tvpe 42) amplifier.

In the upper left-hand portion of the
main panel itllustrated in Fig. C is the
high-power amplifier panel, which receives
the amplified voice currents direct from the
first amplifier. It supplies a single stage of
amplification but makes use of four of the
211-type power tubes. These tubes operate
on the push-pull principle, two tubes in par-
allel on each side of the cirenit. The output
of this amplifier is controlled by the amount
of energy received from the first amplifier.

The two lower panels in the left-hand
portion of the main panel shown in Fig. C
are the power-control and the rectifier pan-
els, respectively.

Though somewhat smaller than the Nao.
1A systern, the 2A system is capable of tak-
ing care of large crowds either outdoors or
indoors. The No. 2A system is at present
being widely used in auditoriums and hotel
banquet halls throughout the country.

The Western Electric 3A public-address
systemn is suitable for use in auditorinms,
the cubical contents of which do not exceed
150,000 cubic feet. A portable amplifier
is used with this apparatus, as with the 4A.

Fig. A shows front and rear of a new
rack-and-panel amplifier developed by Sil-
ver-Marshall, Inc, for large auditorium,
multiple apartment and outdoor use. The
undistorted output of the apparatus, using
a PA-30A output amplifier, with associ-
ated controls, indicators, and input appa-
ratus, is thirty watts, capable of covering
a large stadium. It takes power from a
lighting eircuit, except that Dbatteries are
required for the microphone.

Installations of the larger types shown,
though composed of standard parts, are as-
sembled to suit the needs of the location
which they serve.

In operation of a public-address system
of the larger types, which requires a con-
trol operator to monitor the input of the
system from its microphones and other
pick-ups, it is desirable that (just as at the
control panel of a hroadcast station) he
should have an individual loud speaker, con-
nected to the amplifier, so that he can judge
the program. For such a purpose, a small
cone speaker is preferable.

RADIO NEWS
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“Junior Hi-Q 29”
(Continued from page 1011)

The wires should not be pulled taut after
being passcd through the holes. All poten-
tial sources terminate in the cable-connector

plug.
OPERATING THE “‘HI-¢ 29 JRr.”

With respect to the receiver's operalion,
special directions are unnecessary. In view
of the use of only two stages of radio-fre-
queney amplification, accurate resonance in
each stage is necessary and accurate adjust-
ment of the tuning dial is likewise essential,
for both selectivity and tone quality. 1t is
necessary that the operator bear in wind
the phenomenon of “sidehand suppression”;
detuning of the R.F. stages in such a sys-
tein results in the loss of low notes and lack
of selectivity. 'The aerial employed may be
of any outdoor elevated tvpe but it should
not be longer than 100 feet over all.

Correct adjustment of the operating po-
teantials will aid materially in the attaimnent
of good reproduction and satisfactory re-
ceiver operation. Excessive plate potenials
applied to the radio-frequency amplifving
tubes will augment the degree of regenera-
tion in the system and thus reduce its in-
herent stability. Insufficient plate and fila-
ment potentials in the audio-frequency sys-
tems will mar the quality of reproduction,
und increase the possibility of tube over-
loading,

Partieular attention must be paid to the
use of a 171A type of tube as the output
tube. This tube draws approximately 20
milliamperes of plate current at 180 volts,
and a speaker filter should always be em-
ployed, unless an output transformer is used
to feed the spealker.

“A.C. Screen-Grid
DX-er”

(Continued from page 1015)

the best thing to use when you have no hack
vard, or if vou have one, but don't care to
dig up a ton of earth. Some readers of
IRapio News will recall the extraordinary
ground systemn used by a boy in Providence,
R. I, who has heard practically every sta-
tion on earth with a two-tube set. (See the
issue of Mareh, 1928). He buried old wash
boilers, bathtuhs, automobile radiators, and
many other odd pieces of junk, and watered
them all as regularly as if he were keeping
a flower garden.

USE A VOLTMETER

Practically all power transformers de-
signed for modern A.C. sets are intended
for use on 110-volt power lines. llowever,
the voltage in particular places may be
considerably higher or lower than this fig-
ure—a fact many a service man will sadly
verify. If the voltage is higher (as it usu-
ally is) vou may experience no end of
trouble from blown-out filter condensers and
short-lived tubes.

The one and only way to determine
whether the line-voltage is correct, and
whether the tubes are receiving the proper
ilament voltages, is to use an A.C. volt-
meter. The most popular instruments have
three-seale readings: 0-4 volts, 0-8 volts,
and 0-150 volts. Thus the one meter will
read the filament voltages of all types of re-

Please say you

ceiving tubes, including the rectifiers, and
also the voltage of the line.

The D.C. voltages developed by the “B”
power pack can be read accurately only

with a high-resistance voltmeter. Ordinary, |

small battery voltmcters are worthless; as
they require for their own operation almost
as much current as will be drawn by the
plate circuits of all the tubes, in the average
set, and therefore give a reading entirely
too low.

A model receiver assembled from a kit
was tested by members of the Rabio News
staff both in New York Citv and in a
farm house near Peekskill, New York. In
both locations it produced unusual results.

The farm house was, naturally, the better
location, because of the abhsence of the
troublesowe factors that make city reception
so uncertain. During one evening of listen-
ing almost a hundred different stations
were logged, two being on the West Coast.
The Chicago stations figuratively “tore the
roof off ;" while those in San Francisco and
Los Angeles were weak, though understand-
able. The quality was all that could be
asked, the tuning sharp, the sensitivity very
high. More could hardly be expected of
any set, regardless of price; and this out-
fit can be built for less than fifty dollars.

NEW DOMINICAN STATION
SO.\IE of our readers have already picked
up IHIX, the new 1,000-watt station
just installed by the government of the
Dominican Republic at the capital Ccity,

Santo Domingo; it has been heard to the |

south as far as the Argentine. We are in-
formed by Senor Manuel E. Nanita, the di-
rector, that the wave is 447 meters (670
kilocyecles) and the schedule from 7;40 to
940 p. m, E. 8§ T, on Tuesdays and
Thursdays. The station houses also a radio-
telegraph transmitter.

AN IMPROVISATOR
- Mus. Evrre: “Has
Your son an ad-
vanced musical edu-
cation?”

Mus. NorRICHE:
“You bet! Jle can
tune any radio set
a-going "

—Ted Hagedorn.

A RADIO SOUVENIR

LONG with the presidential chair, the

presidential mierophone stand now be-
comes a perquisite of that high office. Presi-
dent Coolidge, who has been distinguished
for his radio cflectiveness, has heen pre-
sented by the N. B. C. with the reading
desk which he used and which accompanied
hith on several tours. A second has leen
provided for the exclusive use of President
Hoover, who also will certainly make fre-
quent use of it.

A TRANSOCEANIC PIONEER

BvevirrLe Ax-
Nouxcer: “This is
< —— station WDBUG,

has just conipleted
his successful flight
over the “C”! The
mayvor’s conmittec
are meeting him at the Battery and will
escort him to the Terminal ™ —R. Channon
(Australia).
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CeCoType)-T1-A |

—A J-volt Y4 amp. tube
Jor use in the output
stage of audio ampliﬁ.-r.
Handles 12 times the un.
distorted volume egrhc
wsual type A tube,

’ﬁle tremendous and
constantlygrowingdemand for
CeCo J-71 and J-71-A Power
Tubes is due to two things—
first, their capacity for han-
dling greater undistorted vol-
ume, and second, making
possiblean unusuallyexcellent
tone quality under full load,

clear to the end of their
long life.

Inquire today about the interest-

ing possibilities afforded by

these well Enown CeCo tubes.

Radz
Listen in on the CeCo Couriers==0n
the air every Monday evening at 8:3¢

Eastern time (7:30 Central time) over
the Columbia Broadcasting chain.

CeCo MFG. CO.,INC,, Providence, R. 1.
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“Operating on Our Assigned
Radio Frequency of 610
Kilocycles . . . "

But Where
Does It
Come In
On the
Dial?

A 2
5] w

THE STIPE
Will Tell You!
Just turn the disk to the kilocycle or meter
listed and the dial number wanted will show in
the second window. Be sure to mention the
name and model of your set when ordering.

Seunt postpaid anywhere, 25c.
Special Price to Dealers

Electrical Novelty Co.
P. O. Box 253 Kansas City, Mo.

V™

2adio’s largest—
kit supply house

ESTABLISHED 30 YEARS

We Have Complete Kits
FOR ALL CIRCUITS

Now appearing or which have appeared
in “Radio News’’ and other publications.

Professional Set Builders, writeforour
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,
Amer-Tran Power Equipment

Write for FREE BLUE PRINT
for the new 250 push-pull power amplifier.

M. & H. Sporting Goods Co.
4l 512 Market St., Phila., Pa. mm

\We Rguarantee our Dollar Speaker Filter to re-
ileve speaker cof plate direct current. up to 250
volts. $1.00 postpaid. Refund if not satlsfactory.
Cratsman Radie Products, 351 Halsey St., Newark, N. J.

$ 1 SAVES YOUR SPEAKER

Write for our latest Catalog “B-7,” showing
big savings in everything for Radio

ALLIED RADIO CORPORATION
711 W. Lake Streegy Chicago, Til,

This handy book should
go with every Radio!

It 13 coneerned with radio
parta—thelr functions—
where they are and
thelr names. It gives the
symbols used radlo
hook-ups, 80 that you
will be able to read any
diagram and undefstand
it. It dlscusses alr waves

vou through every radio

part—and finally the
actual reproduction of
Ssound.

This s & book that
will give you a full under-
standing of your sect.

ALL ABOUT RAD!O PARTS

5% x 7% inches, fully llustrated
Get 1 from any newsstind or direct
THE CONSRAD COMPANY, INC.
230 Fifth Avenue New York City
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The “New York Times” Short-Wave Receiver

(Continued from page 1003)

on the two smaller couplers, which are made
in the same manner as the primary. In
cementing the wire to the celluloid, acetone
or amnyl acetate may be used. A strip of
thin, clear celluloid is wound around a solid
form of the required size. 'The wire is then
wound over the celluloid (using any suit-
able means of spacing between the turns)
and, after the spacing has been removed, a
coat of the solvent is painted on the coil
with a soft brush, This will soften the
celluloid and, after it has dried, it will be
found that the wire is solidly embedded in
the forn. The inner tube or form is then
removed and the coil is ready for use. A
space of l;-inch is left between the second-
ary and tickler of each of the coils. The
diameter of each is 2 inches.

The second in size of the plug-in coils
has ten turns in the secondary and five in
the tickler, while the third and largest has
a secondary of twenty one turns and a
plate coil of nine turns. The latter, how-
ever, differs from the others in the size of
the wire used; which is, in this case, No. 20
D.S.C. wire is employed. The spacing is
equal to the diameter of the wire as with
the other coils, and the space between the
primary and secondary is the same—14-inch.
In home-made coils, phone tips and phone-
tip. jacks may be used for the plug-in ar-
rangement, or any other convenient method
of mounting may be arranged.

TUNING THE SET

The tuning of the New York Times short-
wave receiver is very much the same as with
other short-wave sets. HRapio News has pub-
lished a number of articles on the subject
of tuning and handling shert-wave appar-
atus. One in particular, which appeared in
the December 1928 issue of this magazine
is of particular interest in the matter of
handling a short-wave set. The article is
entitled “How to Succeed in Short-Wave
Operation,” and will be found on page 552.

The only difference in the tuning of this
receiver when compared to others is that
the rough tuning is accomplished with the
drum-dial, and the midget condenser is op-
erated as an auxiliary contrél. When a sta-
tion has been tuned in, after the set has
been first connected up, the setting of the
midget condenser should be noted. When
the same coil is used at a later time, the
midget condenser must be placed in the
same approximate position. In most cases,
the position of the condenser will be the
same for all coils, if they are well matched;
but in a few cases, the setting may be dif-
ferent for one of the coils than for the
others.

When the set is first used, the positions
of the various distant broadcast stations
will not be known. Iowever, we do know
the approximate band covered by the dif-
ferent coils and from this, we can tell what
stations we can receive with the various
coils and at ahout what point on the dial
we should hear them. In other words, we
know that KDKA operates on 62.50 meters.
According to the manufacturer, our largest
coil covers the waveband between 52 and
107 meters with the specified condenser.
Then KDKA should be verv close to the
lower end of the dial, with the two largest
coils in their mountings. Similarly. the
smallest set of coils covers the band be-
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tween 15 and 30 meters and the intermedi-
ate set works between 25 and 59 meters.
A list of short-wave broadecast stations
(unfortunately incomplete, due to the im-
possibility of obtaining an official list) and
their wavelengths and power will be found
elsewhere in this magazine.

The regeneration condenser, which is gov-
erned by the knob at the right side of the
set must be adjusted to obtain the correct
amount of regeneration for each wave. Since
the tendency of the set to oscillate varies
over different parts of the scale and with
different coils, this condenser must be ad-
Jjusted continually together with the tun-
ing condenser. (Further data on the meth-
ods of controlling regeneration will be found
in the article mentioned above, “How to
Succeed in Short-Wave Operation” ‘The
only other controls in the set are the fila-
ment resistors for the screen-grid and de-
tector tubes. That controlling the detector
tube is often a very useful regulator of the
oscillation of this tube, when used in con-
junction with the regeneration condenser.

Another point worth considering at this
time is the aerial. This is a very important
point in the operation of short-wave re-
ceivers and in fact the aerial can either
“make” or “break” a set, so far as distant
reception is concerned. An article cover-
ing this point very well will be found in
the April issue of this magazine. The reader
is advised to read this article very carefully
before building any receiver for short
waves,

The subject of power supply for short-
wave receivers is often brought up in the
letters we have received inquiring about
our receiver. The filaments of the tubes
are lit in the conventional manner, with a
storage battery. The plates are also actu-
ated from a battery source, since it was
found that this is much more satisfactory
than the use of power units. The builder
is urged to use batteries for both filament
and plate supply, in order to obtain the
greatest satisfaction.

ROBERT E. LACAULT, for
several years Managing Edi-
tor of Rapio News, has completed
all of his radio activity. Mr. La-
cault, who was recognized as one
of the leaders of radio in this coun-
try and who, during the war, did a
great deal of development work
under the personal direction of
General Ferrie of the French
Army, was responsible for a num-
ber of very valuable contributions
to the radio art. The Ultradyne
Receiver was one of his outstand.
ing achievements, and will be re-
membered by many of our readers.

Mr. Lacault, who passed away
on March 12, 1929, is survived by
his widow, Mrs. Alice M. Lacault,
who contemplates continuing the
radio business started by Mr. La-
cault upon his resignation from the
staff of Rapio News.

We know that we are expressing
the feelings of a great many of our
readers in extending to Mrs. La-
cault our heartfelt sympathy.

RADIO NEWS
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Radio Wrinkles

(Continued from page 1021)

from the large transmitters, and the set
may be tuned much broader, thus obtaining
better quality.

The accompanying diagram (Fig 1T) is
self-explanatory; the secondary coil being
wound on tubing according to specifications.
The primary is wound on a slightly smaller
tube and contains several more turns than
are specified for this ceil. This coil is sup-
ported on a piece of bakelite or hard rub-
ber, which is hinged at the bottom where it
is fastened to the baseboard; the size of the
insulating strip depends on that of the tub-
ing used.

The adjusting featurc comprises a hrass
angle, fastened to the base and having a
liole threaded through it near the top. ‘Ihe
height of the angle depends also on the size
of the tubing in the coils. It should be
slightly higher than the center of the pri-
mary coil. (1f it is not possible to thread

. the angle, a nut may be soldered to it.)

A screw is placed in the threaded angle and
serves 1o push thie primary coil toward the
secondary. A spring or a rubber band is
fastened, as shown, to the primary coil sup-
port and the threaded angle, to bring the
primary coil back when the adjusting screw
is withdrawn,

The secondary coil is mounted on
threaded supports or angles in the usual
manner; the primary coil may be fastened
to the hinged bracket in any convenient
way. Probably the easiest method is to
fasten two small angles to the support and
drill two holes in the coil formn; small ma-
chine screws will serve to hold it in place.
—Contributed by L. I1. Lester.

POWER OF IMAGINATION
2 ¢ Bixxks: “My radio
.m;n::::-‘}';v A, is a wonderful re-
i 2 Yt producer. Every
o night, when we turn
4, on the dinner music
from the Van Ritz,
we seem to be dining
right there in the
hotel.”
Jixxs: “Yes, Mrs. Binks told me that you
cven left fifty cents under vour plate the
other night "—1Vm. G. Mortinmer.

SNAKES OR STATIC?
An advertisement
appearing reccntly
in an Indian journal
expressed a want
for a person to {ill
the position of chief
snake charmer to a
respectable family,
and radio companion
for a boy of eight.—Arthur Russell (Aus
tralia).

TUNE IN “A GARDEN OF ROQSES”

Rerorter (of the
quiring variety):
“Doctor, what do
you think will be the
next great develop-
ment after radio and

(s PROGRAM 1S SenT
() S G Eveqsmow.z in
ek, S

,(] LR eGe & cq

- e
o il \ T television?”
, Great INvENTOR
)Q‘,'/‘f{ (prophetically):

“Smellivision, of course.”—V. W. Taylor.

Please say you
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BIG PAY in v v
] ELECTRI( _"l’I"'

Teach You at Home

THIS NEW,casier way shows you just how
electricity aces and how to control it. Trains
you quickly for 2 big pay job, $60 t0 $150 and
more per week, in this rapidly growing field.
. Right in your 0wn home, in actual mov-
ing pictures, you sce electrical machinery
of all kinds, in operation. You see moving

diagrams which make every point clearer.

$75 Projector Given

Everystudentgetsa $75 DeVey Motion
Picture Projector to keep, at no extra

cost, So simple anyone can operace it. Thou-
sands of feer of film furnished. COMPLETE
DRAFTING OUTFIT of professional qual-
ity also given, without extra cost.

We Help You Get the Job

We pledge in writing, on your enrollment, to P
give you the training and employment serv- &
1Ce necessary to get a betier job and araise RIS
in pay,of you need not pay a cent. [f you Pais)
want more nioney, send COupon now
for details of this great opportunity.

The NATIONAL SCHOOL of ” &oef?%z\d'

VISUALG EDUCATION ,oves
T A " "(The Film Way to Bigger Pay '6‘4@¢é4§;@ q,“"'
3 1y 'book, *"The Film Wa o ETE ¥
] FBEE P‘E'ne“ l”)ooisr Ils h '7 ¥ LN &
" 1" use movies to :railﬁi'egu ﬁ'ly,sp;:e stin?:a?c e Ood"\é’l""

home for a better job. Get your copy Ve B
now. Mzil the coupon today. No ¥s '9(:5‘0‘4\??‘
%abhsmon 10 you, of course, ¢ P T AT
o ’
O’ o :90 -*:6\5 . )

Take The Film Way to BIGGER PAY "';‘S;e;‘)}os.‘. e .\"\:\0‘\

» o & a7 WY
R . P . ‘02‘\':;,”\#0:’& .?4‘ & & "\OCP ‘
OelLlig
A REAL SPECIAL OFFER! (Coas)

Reg\'u S Pet OH.

Dubilier High Voltage Filter Condensers

(Newest Types—Nos. 962 and 903)

These Dubilier Filter Condensers are tested from 3 to § times their rated value,
thus assuring a3 sturdy, scientifically designed product, far excelling the
average Filter ndensers now being used.

\Widely separated soldering lugs are provided to insure long leakage path and
to facilitate neat wiring. X

Each Condenser brand new and packed in individual carton.

Tvpe No. 902—Rated D.C. Working Voltage 400 V.

Capacity List Price SPECIAL
T o opdebirpig §2.50 ea. $ .75 ea.
IS T s ala SN S bt AEHRISIS0 105 *
4 T P — 5.50 “ 1.65

Tyvpe No. 903—Rated D.C. Working Voltage 600 V.
Capacity List Price SPECIAL
1 e e LR B G —— 1 | BT P $ 90 ea

2 baedd i AT | 1.65 *

4 . 950 2.85 ¢

AMERICAN SALES CO. - - - . 19:21 Warren Street, New York City

* Enough for Unele Sam?”

e “Type 191E
B, Jdeal for CARDWELLS are used by the United States
Recelvers” Army, Navy, Marine Corps and Coast Guard.
Uncle Sam is unimpressed by gold plated gadgets
but knows that usiug second ratc condcnsers is
poor economy. .
Cardwells are sturdy, vibrationless, hold their
.calibration indefinitely and the purchase price
includcs satisfaction insurance.

. Write for Literature

THE ALLEN D. CARDWELL MFG. CORP.
81 Prospect Sireet Brooklym, N. Y.
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To eliminate ‘‘static” -from motors, street cars,
telephones ‘and -electrical appliances, plug in a
Falck Claroceptor between wall socket and
radio set. This new improvement by a pioneer
manufacturer grounds and thus blocks oiit line
interference noise and radio frequency disturb-
Also improves selectivity and distance.

ances.
Requires no changes in set. Measures just
316x53%x2% inches. Thousands all over

America now use the Claroceptor for clearer
A.C. reception. Get one right away—at radio
parts dealers. Write for descriptive folder.

$7.50

with cord and plug
¥

] C
CLAROCEPTO

Manufactured by ADVANCE ELECTRIC CO.
1260 W, Second Street Los Angeles, Cal,
JORRERS AND DEALERS, GET OUR PROPIOSITION

F

Complete Stock of
Silver-Marshall Parts

Including
No. 730 “Round-the-World” 4
We are authorized jobbers of Silver-
Marshall apparatus, Complete stock.on
hand at all times. Special prices on
No. 730 Short Wave Receiver.

1929 Catalogs— FREE

Includes description and complete parts
for Remler 29 Shield-Grid Receiver
Madison-Moore “A C,” New Thordar-
son Power Amplifier, World’s finest
Dynamic Speaker.

Discounts for Set Builders

= CHI-RAD pum
CHICAGO RADIO
APPARATUS CO.
415 S. Dearborn St, Dept. RN
CHICAGO

TRY 17

"\ 30 DAYS FREE
¥ | BEFORE YOU Buy
= Factory to you. Save 50% on
latest AC Electric or Bat-
tery Radio. Free return
| privilege.
Bipchoice
of cabinets

ELECTRIC/ ¢
oR
T

R y amazing_bargaine direct from big

B abin aker. Don't buy uniess 30 days!
yae proves entire outfit unbeatabie at 2 to 3 timea
the price, for tone, selectivity, distance, volume.

SPECIAL OFFER
C:T’D"&E‘S"‘l;d E‘Iaalo ‘;'OI YPDRR'ION
&Ar
F@@ seum miSisgraaviyemr s 0,

DEALE dnd 4
SET-BUILDER BAGains.

Transtormers, 75c. Condenters. 50¢. 2 M{d. Condensers,
65¢. Rhoostats, 250, Potentiometer, 35¢c. 30 henry Chokes,
80c. Vogue Loop Antennas, without base, 950, Tubes. 201 A,
60c. UX)7f, $1.50. UX226 A.C., §$1.00. UX280, $1.75.
UX227, $1.75. Raytheon, B.H,, $2.85. Crostey Cons Unit.
$2.00. Dials, 47, [Oc, Battery Cable, 25¢. Aerial Kits, 75c.
Send money order with order. Combplete list upon reguest.
CHAS. HOODWIN CO0.. 4240 Lincoln Ave.. Dept524Chicago
Dealers In Bankrupt Radio Stocks

Please say you
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Radio “Mysteries”

{Continned from page 994)

AT LAST!

Editor, Rap1o News:

The following is an account of a real “radio
mystery” told to me by my mother. She said
that, about Feh. 15 last, she was crossing the
Hackensadk “‘meadows’ just outside of New York
City in an interurban bus; she heard code that
scemed to be coming out of the “windows, or the
framework near them. Tlhe phenomenon continued
for about a minute and then stopped.

J. R. Hagrrisor, Jr.,
Upper Montclair, N. J.

(We have been twaiting for this. A good many
people have been hearing woice and music from
odd sources; but, in view of the number of sia-
tions both above and below the broadcast band
pouring  ligh-power telegrapl transmissions into
the cther, it might be erpected that some “‘mys-
teries’ should be in code. Those who “hear”
illusions of heaving have so far not been troubled
by anything but broadcast transmitters; tie most
convincing reply to these who maintain that some
exceptional  persons may be capable of hearing
radio itself. As to the incident reported, wufor-
funately we have no means of learning what the
code message was.—ED1TOR.)

AN ODD TELEPHONE PICK.UP

Editor, Rapio News:

Speaking of *“‘mysteries,” here is one to add to
your collection, 1 have built a number of receivers,
starting with the usual crystal circuits, and work-
ing my way up to 8-tube loop-operated, Lacault
superhet (my present outfit) without noticing any
startling radio rcactions in my constructional ex-
periences. You say that line-wire conversations are
often heard on the loud speaker, due to grounded
circuits, among other reasons. This is true, but
how do you account for my reception of telephone
conversations when my receiver employs a loop
antenna and, as far as I know, is not grounded?
The telephone line runs parallel to my home and
is 66 feet from my loop. Another queer fact is
that I cannot pick up any conversations unless I
tune into a carrier-wave; whereupon the voices are
heard with none too much volume. I tune to about
526 meters, place my set’s loop paralle! to the
line, tune in a carrier, and the operation is com-
plete.

Gustave YELM,
Genoa, Nebraska.

(Two cawses may account for this reccption; one
is inductive pickup, due te close proximity of the
line to the ioop. The other cffect is similar to one
now being experienced by o mumber of super-
heterodyne owners; wherein the intermediate ampli-
fiers oscillate at transoceanic telephone frequency,
thus making audible to the listener international
conversations, While Mr. Yelm does not offer suf-
ficient information to come to any definite conclu-
sion, we might suggest that the combination of the
radio pick-up with o carrier generated sn the set
was necessary bo create a freguency which would
pass the intermediate-frequency filters.—Epitor.)

WAS THE SOUND REAL?

Editor, Rapto News:

Here is a “‘mysterions” experience that an ac-
quamtance of mine had. The day before Clirist-
mas she went to the cemetery with a wreath for
her husband's grave, which has a monument at the
foot and a headstone at the héad. Right near the
headstone is an Elk’s marker. Attached to the
wreath was a piece of wire with which to fasten
it to the stone so that it could not be blown away.
As she stooped to hang the wreath on the marker
by means of the wire, she heard the strains of a
band, and got up at once to loock around for the
source but the sound ceased as soon as she arose.
My husband believes that conditions were such that
when she put the wire around the stone, it formed
a loop that picked up waves; these waves were
reflected onto the stone, setting up vibrations that
somehow brought forth music,

Mzes. A, S. Tracy,
Concord, N. H.

(What changes radio waves must undergo beféve
they can be heard ss explained on page 640 in the
January issne of Ravio News, The conditions pres.
ent do not seem sufficient for radio veproduction.
Furthermore, it is entirely possible for any per-
soin to imagine “hearing’’ a sound; evervone, at
some lime¢ or other, ‘‘hears’ something zwhich is
only smaginagry, especially when under deep emo-
tion. On the other hand, if two or more persouns
had heard the same sound, there could be little
doubt as to its evistence.—EDITOR.}
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R1
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(Save $1.75)
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AMAZING STORIES
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AMAZING STORIES
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A TALKING MINE

In a.recent edition of the New York Evening
Graphic (January 5) appeared a feature story de-
scribing odd effects in a deserted house within half
a mile of the high-powered. transmitter of WEAF,
at Bellmore, Long Island, a few minutes’ ride out
of New York City. While it was reported that the
“whole house” would talk and sing, on .the occa-
sion when 3 committee of investigation called there
was as much silence as customary when super-DX
reception is to be demonstrated to visiting neigh-
bors. Howcver, the fact that voices and music
would float around the house at times was attested,
and engineers of WEAF were inclined to suspect
the empty water pipes of being the means of
pick-up.

The article went on to relate a story of a house
in Oklahoma where radio-telegraph signals were
audible some years ago (this was before the days
of regular broadcasting) and were finally ascribed
to the presence—even if the action could not be
explained—of a large mass of copper ore found
several feet below the foundations.

However, with the wellknown rectifying powers
of galena, has radio reception ever been noticed
in or around a mine of it? Such would seem to
he a place suited by nature for the purpose; but
unfortunately, thé radio mysteries seldom turn up
where you are waiting for them with all the ap-
pliances of a research laboratory. In that respect,
they are almost as unaccommodating as ghosts and
other psychic phenomena.

MARITIME RADIO NOTE

Interview with C. K. Atwater in Boys’ Life
elicits the fact ‘‘that 10-meter transmission seems
very good within twenty miles of the sending sta-
tion. Beyond that distance the wellknown SHIP

* This is evidently the same

effect comes into play.”
noted by Christopher Columbus—to-wit, that a ship
disappears from sight, hull first, ag she rounds the
first curve it the road to the Indies—Raphael Levy.

—

AND GOOD SELECTATION

Seventy-five cent word. which the advertising
fraternity should seize upon, coined by the Caigary
(Alberta) Herald: *“A new radio set which . . .
has a good DELECTIVITY on any wavelength,”
We wish some of the artists now on the air had
the same excellent quality.—John H. Stevens.

HANGING'S GOOD ENOUGH FOR US

A bargain which does not appeal as it should to
the wary customer appeared in the Pittsburgh Press
as follows: ‘““Eight-tube A.C. Electric SEAT with
speaker, $85.” We have heard that some people

who sit in these electric chairs have never felt the
same since; and we prefer the old-fashioned Mor-
tis type.—Andrew J. Cook.

e

KNICKERS FOR A LONG HIKE

Imternational Radie Enginecrs’ catalog heralds a
new style note“by offering a “*Bremer-Tully Short-
Wave Kit. Contains the necessary essential PANTS
for making an efficient short-wave receiver.” What

was it some misogynist philosopher wrote a few
months ago—that the less women have to do with
radio, the better it will be? Even the sets wear
trougers now.—Francis E, Hutchinson.

Please say
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HAMMARLUND COILS AN

Hammarlund Short-Wave Plug-In by Radio News.
i i’:ladce'"?r‘;"d ug‘;mﬁﬁ; The Short-Wave Transmitter used by
efficient. Commander Byrd s
, . Hammarlund Condensers.
Base and tuning coils for the
20, 40 and 80 meter bands,

£10.00 complete,

Sells Them

(o

Specified for the
“New York Times”

New York Times'

PRECISION

PRODUCTS

f

D SHIELDS

Short-Wave Circuit

Everyone has been thrilled by the regular
daily radio communication between The
Short-Wave Station
and the Byrd Antarctic Expedition.

Now, you can build the excellent New
York Times’ eireuit, using Hammarlund
Coils and Aluminum Shields, as described

equipped with

HAMMARLUND MFG. CO.
424-438 W. 33rd Street, New York

g, ; JOC Battoil Radio)
Your Dealer-l 41% mmar".lnd

Write for,

Any A. C. Socket Power Set can be used on D. C. supplies—
if an “ESCO” Motor Generator or Dynamotor is used

Machines for operating 60-cycle
A. C. Radio Receivers, Loud
Speakers and Phonographs from
Direct Current Lighting Sockets
Without Objectionable Noises of

Motor Generator with Filter
For Radio Receivers

any Kind.

combination

usually required.
motor generators with

installed.

These machines are furnished with wool-
packed bearings which require very little attention, and are very quiet running.

Write for Bulletin No. 243-C.

ELECTRIC SPECIALTY COMPANY

211 South Street

Manufacturers
Dynamotors and

Stamford, Conn., U. S. A.

TRADE C ‘ESCO” MARK

of Motoers, Generators,

The dynamotors and motor generators
are suitable for radio receivers and for
instruments
phonographs and receivers. Filters are
The dynamotors and
filters give as
good or better results than are obtained
from ordinary 60-cycle lighting sockets.
They are furnished completely assem-
bled and connected and are very easily

Motor - Generators,
Rotary Converters for Radio and other purposes

life work thc sooner you wi

$5,000

'BE A RADI

If you are interested in radio,

a year is possible for men connecting at once
wi'tih our big National Radio Service organi-
zation,

I Need 1200 Men at Once for Chain Service Stations

Don’t be a ¢
proposition.

tinkerer,’” get in on the ground floor with a big
Investigate at once.

“Have a licensed Radio Doctor fix it” is the slogan whete our

men operate.

Write today for our free booklet, “Why the Radio Doctor”

E W.
D
you sagw 1t in

www.americanradiohisto

PARKER, Pres. RADIO DOCTORS, INC.
ept. N7, 131 Essex St., Salem, Mass.

RADIO NEWS

rv.com

the quicker you decide to make radio your
Il be assured of success and Big Money.
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RADIO /ZTUBES

Always keep a
spare tube with
your
radio

E. T. CUNNINGHAM, INC.

New York Chicago San Francisco
1007, VOLTAGE CONTROL
PLUS 5 EXCLUSIVE FEATURES ‘

I. Double Socket Dutlet ror A.C. ¢
8et and Dynanile Speaker or ——
for A and B
Antenna  and
nections.
Line Switch,
Fuse protection of entjre set.
Perfoct Link between your
Bet and lHeht socket.

X-L LINK
Ellminates al) leregularity in line
voltage—the bane of A.C. recep-
tlon, With the X-L Link your
tubes last full Mfe and glve
maxlmum serviee be-
cause the¥Y are pro-
tected from the de-
struetlve’ effect of high
volt g ge fluctuations
which weaken or burn
out the fillament. Re-

Eliminators.
Eround con-

Lokl S

cepitlon 1s smooth and List
elear without straln or Price
distortion, $5.75

No complicated connections—une wire operates averything
ineluding ground und antenna. Perfect. unfailing control
of line volluge surges that gives you fuli reception value.
Install an X-L Link and note the difference 1n tube
perforniance. At your dealer or postpaid on receipt of
Price.  Writeefor FREE folder.
Also Manutacturers of X-L Variodensers and Push-Posts,

Dept. A, 1224 Belmont Ave., Chlcago, 11k,

LEARN TELEGRAPHY

Le an expert Aorse WITH

or Continental eode

opernfor) B1G PaY— TELEPLEX!
TRAVEL — v

FUN
ADVENTURE. After a few short
weeks of practieal study with Tele-
nlex you wfll be an expert operator.
‘This amazing Instrument teaches
you right In your own home. \Warka
like a phonegraph. No knowiedge
needed—heginners learn at oncel
NOT A BCIIOOL. Free 30 days’
trial. Wrlte for FREE booklet E-11.

TELEPLEX CO., 72 Cortlandt Street,

New York City

AERO-CALL

Factory - Bullt, Short -
Wave Converter, Filtered-
Shlelded. Pilugs Inte Any
Radio Set.
A.C. .C.. $25.00.
Write for llterature
AERO PRODUCTS, 1Ine.
Deot. 159, Chicago, 11,

46II E.  Ravenswood Ave.,

Please say vou

The Constructor’s Qwn Page

(Continued from page 1023)
be attached to the aerial post of the set in use,
and the other end 1o the primary of the coil in the

unit. The secondary is tuned hy a .00035-mi. con.
denser. The parts used are 50 feet of aerial wire,

LP
%

The wavetrap when
used i1 this way
blocks signals of an
unwanted station
wihile very slightly re
dueing yeceiver sensi.
tivity as a whole.

T0 SET

a socket, a Dresner plug-in coil, a Remler con-
denscr and a vernier dial.

I have put these parts in a case similar to'a man-
tel clock, which gives an attractive appearance when
put on top of the radio cahinet, or alongsidc the
same. I have demonstrated this umnit to a few
neighbors and they all like it so well that 1 had
to build each of them one.

On a set using a loop, you have to experiment
to find out which consection gives Lest results. The
use of the two aerials does not broaden the receiver
to which the unit is connected; but seems to affect
it just the opposite way. Your opinion if the above

is worth while for some manufacturer to put on he
market would Le appreciated.
Pave Kevrwmaxy,
3005 No. Marmora Ave., Chieago, 1il.
(This deviee, it will be seen, by the compact re-
duction of the diagram, simply a wavetrap of
the ‘““rejector’” type, coupled in parallel with the
antenna coil of the set. It therefore permits the
unwanted signal to leak off more readily, while
maintaining the strength of the signal te which 1t
is tuned, and therefore tuereases selectivity. Wave-
traps i series with the antenna coil of the set, as
in Figs. B and C, serve rather to tune out uniwanted
stations.  While there are many wavetraps on the
market, this may offer an excelleut suggestion to
custom builders whose patrons ave in search of DX,
and are willing to tune another circuit for the pur-
pose.  The price of inereased effectiveness §s in-
creased work. A discussion of other means of in-
creasing selectivity will be found on pages 996-7
of this issue.—Ep¥ron.)

& Ll

The wavetrap with its

tuned cireuit in series

directly tuoith the an.

tenna coil is cven more

sharply seiective but

its resistance is much
higher,

E L
-
= =

THINK OF THE OTHER FELLOW
Editor, Rapto Ngws:
When the average reader of Rapio News sees a
new receiver described in your magazine, he may
| get the idea that he needs a regular laboratory to

TO SET

saw ¢ in
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build it and is a little skittish about tackling it.
But, when some other radio fan who is no better
cquipped builds it, he picks uyp a little courage
and says, “So can L' Very soon there are many
sets of the type deserlbed heing built throughout
the world, and a great many fans write the man
who published his good results in Rapio News.
I have found, by experience, that is a very good
way to increasc your mail tremendously.

The majority only ask for information concern-
ing the set, which makes a very tedious job for
the man who has to answer several hundred letters
of this type. Now, my idea is this: Why not
enclose in the letter a seif-addressed, stamped en-
velope and a piece of paper with questions plainly
written and space to answer them beneath cach
question?  Just think how fast letters can be an-
swered if sent this way,

Taomas E. Mercier,
Fitchburg, Mass.

(We Eknoww just how our correspondent feels.
We have published frequent wotices to those who
inguire of set builders, asking them to show this
counrtesy, and we offered to yndertake answering
letters twritten o us in this sanner. A very
small part of our daily mail was prepared in this
style by inquirers, unfortunately; and it has proved
necessary to abandon the plan. We would say
that a set builder is wnder no obligation to answer
auy iuquiries, wnless they are sent to him in a
manner which shows some cousideration and appre-
ciation of his geuerous efforts.—Epitor.).

NQUIRIES for information wnot given

here shonld be sent, not to Rapio News,
but to the constructor direct—but he shonld
NOT be asted to furnish data alveady
prblished, here or elsewhere, o for instruc.
trons that an experienced builder should not
need; for this is not a beginners’ depart-
ment. Caurtt.':y demands thet such requests
should be accompanied by postage; as they
are often wvery wumerous. Reply Coupons
can be obtaied from the postoffice for
international inquiries. On the other hand,
readers who solicit general correspondence
must erpeet to bear their owy share.

This department is for free discussion to
the extent that space permits; bué Rapio
News accepts no  respowusibility for the
opinions of readers as to the relative merits
of apparatus and circuits.

Letters describing good resuits, but which
do not erplain the system used, are unsuited
for publication; as they entail too much
needless correspondence for the editors and
the contributors. Give the detaiis the first
time.

A THIRD DIAPHRAGM
Lditor, Rapio NEws:

I built the *‘Milk-Shaker Special”  with two
stages of andio, and use it with a linen-diaphragm
speaker which I doped with oak varnish; as I am
not an artist and could not decorate it otherwise.
This makes a pretty good-looking speaker. I also
mounted it on small legs.

1 discovered that, by extending the driving rod of
the unit hack of the speaker, and mounting a
small paper cone on it, the volume and tone are
greatly improved. The size of the cone that I
used is about ten inches. I built the speaker
from the diagrams in the May, 1929, issue of
Rapio News, I would like to hear from anyone
else who is experimenting with linen-diaphragm
speakers, or who have ULuilt the “Milk-Shaker
Special.’

OuivEr MaGerHON,
Galt, Mo.

(Other rcaders who solieit correspondence are
Fred Ruland, Jr, 58 Wexford St., Brighton,
Mass.; Richard E. Nebel, 1104 Lincoln Piace,
Brooklyn, N. Y.; Eimo Griffith, Box 13, Colfar,

Calif.; Wiliiam Johnson, 61 Bishop St, New
Lowdon, Conu.; Russcll Fredd, 33 Moyailen St.,
Wilkes-Barre, Pa,; Camille Alberts, 103 Price

Place, Akron, Olio.—Eprtor.)

BIASING CRYSTAL DETECTORS
Editor, Rap1o News:

When a fixed carborundum crystal is used as
the detector in an Interflex, superheterodyne or
other multi-tube receiver, it is often desirable,
though not essential, to increase the sensitivity by
applying a biasing wvoltage. This voltage is gen-
erally obtained from a small flashlight cell; how-
ever, as complete electrification is becoming mere
and more popular, it may be desirable to find a
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substitute for even the biasing battery. The dia-
gram shows a method of accomplishing this when
a series-string filament connection is used. One
of the filament by-pass resistors takes the form
of a potentiometer, the movable arm being con-
nected in the detector circuit in such a way as
to provide a variable voltage. If 199-type tubcs
are used, this will replace one of the fixed resistors;
and if 201A tubes are used with a 350-milliampere
rectifier, the addition of the potentiometer will
produce no appreciable change in the filament
current. To avoid the possibility of “motorhoating”
or howling, due to audio-frequency feedbacks, it is
best to connect the potentiometer across one of
the R.F. tubes.

If A.C. tubes arc used, the biasing voltage may
be obtained from a resistor imserted in the “B—"

TO 2ND
AF.

0.001
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1STAF.
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Methods of biasing a detector crystal.

lead, as shown as R in the 2nd diagram. For use
with 112-type power tubes, this should have a
value of about 200 ohms, while for 171-type tubes,
the resistance may be 50 6r 100 ohms. By using
a variable grid-bias resistor for the power tube
and making the connection shown at X, R may
Le omitted; this may lead to trouble from fced-back,
however, and the use of a separate resistor R is
recommended. This will provide a bias for the
crystal of about one volt, which will increase its
sensitivity several times. -
., M. Arnorp,
3 St Pawl St., Cambridge, Mass.

——

On the Short -Waves

(Continued from page 1027)

the sending mechanism. And after we had watched
him a while we knew what the last requirement is—
Patience with a capital P.”

This article appraises the situation correctly.
For the present, at least, hioh skill and endless
patience are reguived with television, now rele-
gated back to the short-wave channels for the atten-
tion of experimenters who do not expect too much
in @ hurry. Those who have the necessary requive-
ments, like Mr. Churchill, can get a lot of fun out
of the development period of television.—Epitor.)

Pa——

ULTRA-SHORT RADIATION AND ITS
EFFECTS

With the increasing vogue of experimental radio
transmission on waves of six meters and less, those
of the medical profession who have heen studying
the possibilities of these frequencies as treatment
for disease desire to sound a note of caution. Ravro
News is in ycceipt of a letter from Dr. Frank T.
Woodbury, of Physicel Therapeutics (the official
organ of the American Electrotherapeutic Associa-
tion) pointing out that *“‘the electromagnetic energy
of two to six meters wavelength has been shown
to possess marked physiological stimulation, some
of it not at all safe for human experience, What
may be the ulterior effects to one continuously sub-
jected, to the proximity of a broadcast station of
this frequency is problematical but, as it has not
formerly occurred in nature, everyone should Le

Please say

on the gui vive for physiological changes that might
become pathological. We remember the tmexpected
tragedies arising from the apparently harmless
X-ray tubes. There is no desirc to ‘throw a scare’
into radio enthusiasts, but only to publish a warn-
ing which it would be a dereliction of duty on our
part not to do.

It will he observed that the upper limit of the
band thus assigned is below the wavelengths used
for any broadeasting or for any but highly experi-
mental purposes, and this warning, thercfore, does
not affect the average listener, but only the trauns-
mitting amatenr or professional investigator,

As explained in an article on page 620 of our
January issue, when wavelengths are shortened to
abont four times the length of the humam body,
the latter may act as a natural aerial, reflecting
radiation. This would be in the range extending
from above seven down to five meters. This radia-
tion is not felt, directly: but it was discovered that
a rise in the Lody temperature occurs after a short
period of proximity to a transmitter of ultra-high
frequency.

As regards the shorter waves, while the human
body is too large as a whole to serve as a resonant
circuit, it may be that currents will be set up in
the conductive tissues. For that reason, physicians
have been experimenting with animals, and cau-
tiously on human subjects, to determine what re-
silts may he obtained by the application of elec-
tricity internally in this manner, Cancer, for in-
stance, is being treated in animals. but as yet the
results, thongh encouraging. do not warrant the
application to human patients.

HIGH FREQUENCIES IN THE BODY

We quote from a receiit paper presented by J.
lenry Hallherg to the New York Electrotherapeu-
tic Society, and printed in the medical journal
above mentioned:

“The speaker wishes to place before you the fol-
lowing conclusions:

“That radiant energy can and does act physio-
logically upon the human bedy 'in many different
ways, depending upon its primary wavelength or
harmonics.

“That the most minute amount of clectromagnetic
energy in waveléngths between three and seven-and-
a-half meters can cause a human body to increase
the temperature of its blood to a much greater
extent than can be accounted for by heat absorp-
tion in the ordinary manner.

“That the entire human bedy may act as a
resonator when excited by such radiation.

“That small groups, snch as individual cells,
molecules, and cven atomic structures forming part
of the human body, may be brought into a state of
resonance to produce electronic disassociation and
in that manner vary the hydrogen-ion concentration
value of the blood, lymph, individual cell structures
and their nuclei.

“*That certain cell membranes may act as crystal
rectifiers; so that, instead of going into a state
of vibration, they become converters of the high-
frequency energy forced through the body by ineans
of these long waves, and in that way cause local-
ized more or less intermittent unidirectional cur-
rents to flow. which can lLe reasonably conceived
to produce a direct stimulation upon the nervous
system, inducing reactions of a physical character
well known to you.”

And, in conclusion, we quote also this—which
does not coucern those who have short-wave ap-
paratus which stays on the upper side of eight

meters or so, and who are 99.944 per cent. of the
radio world—from the pen of Dr. Woodbury in
summing up:

“The phenomenon is being further studied by
Schereschewsky at Harvard University, by Alfred
E. Loomis of Loomis Laboratory, Tuxedo Iark,
N. J., by Robert V. Christie of the Rockefeller
Institute, by Prof. Wm. T. Richards of Princeton
University, by Prof. J. C. McClenahan of Toronto
University, and by others., Until we learn what
their findings may be, we warn all radio broadcast-
ers, both amateur and professional, who are wsing
these short waves that they are wsing energy hav-
ing decidedly powerful physiological effects, of which
the entire effects are as yet unkmown. In those
who are led to experiment along the lines begun
by Schereschiewsky, the greatest caution is indi.
cated. From time to time a physiological audit of
kidney function, hcart action, blood pressure, and
basal metabolism would secm indicated as a pre-
cautionary measure. It is witally important to
realize that the electromagnetic spectrum in all its
parts must he treated with the greatest of respect
hy those investigating its properties. Others should
await the result of these investigations if they
would avoid unhappy results.”

On the otber hand, there is reason to Lope that
within a few years the cufitive powers of medicine
will have been greatly increased by bringing under
control these still-unfamiliar frequencies of radia-
twon.
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clence and
./ Inveniion

THE BOOK WITH
THE MODERN
TREND OF
SCIENCE

F gt
Partial Contents

May Issue
Just Out

~£ow

The Origin of Man, by Dr. Ales
Hrdlicka, U. S. National Museum,
Washington, D. C. This compre-
hensive and authoritative article on
the evolution of man has been writ-
ten exclusively for SCIENCE and
INVENTION Magazine, by one of
the world’s greatest experts on the
study of man, Dr. Hrdlicka. The
article is specially illustrated with
pictures which show the evolution-
ary rise of man from the earliest
protoplasmic stage up to the pres-
ent day.

Man-Carrying Gliders — How to
Fly Them, by Augustus Post. One
of the foremost aeronautical authori-
ties tells the story of gliders and
the science behind the flying of
them,

“Tomorrow”—What? How a fa-
mous New York theatrical produc-
tion, having many spectacular scenes
of life tomorrow, was cleverly
staged. INlustrated with special
artist’s drawings showing how elab-
orate scenery was moved, etc.

Einstein Theory! Today, every-
one wants to or should know some-
thing about the Einstein theory and
what it is all about. In the May
number of SCIENCE and IN-
VENTION Magazine vou will find
a specially interesting illustrated
popular discussion of the theories
formulated by Dr. Einstein,

All the usual extremely valuable
departments will appear of course:
Home Movies, How To Make It,
Magic, Motor Hints, Television,
Radio, Latest Patents, Scientific
Humor—and others.

ExrerivenTER PurLisHinG Co., Inc.,
230 Fifth Ave.,, New York City, N. Y.
Gentlemen:

Enclosed find 25¢, for which please send
me a copy of SCIENCE AND INVENTION.

Name ...
Citvecieiguan MY o [ P,

|

Please say you

Radio News Laboratories

(Continued from page 1028)

“A" type are not found on this model; as there
is no necessity for them when a filter is used in
this way. A .0lI-mf. fixed condenser of the paper
type within the case constitutes the filter device.
AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2581.

The type “C” interference filter submitted by the
same manufacturer is ‘identical in size and appear-
ance with type ‘B described above, except for the
addition of two binding posts, one of which is con-
nected to a ground, It is designed for use in
cases where additional connections are required and
can be applied to all motors up to V4-horsepower.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2582.

STRIP RESISTOR

The resistor strip submitted hy the Clarostat
Manufacturing Company of Brooklyn, New York
City, and shown herewith is a wirc-wound product,
of fixed wvalue, mounted on a
fiber support which is threaded
to hold the turns more firmly in
place; thus preventing short.cir-
cuited turns and altered resist-
ance. The fiber has rounded
sides, to lessen the strain on the
wire and also for neatness. The
ends are firmly clamped to give
positive contact and mechanical
strength, and have mounting
holes as well as soldering tabs.
It measures 2 x ¥ inches. The
resistance value stamped on one
end is maintained to within 10
per cent.  They are available
in any resistance value from one to 3000 ohms,
and are furnished in adjnstable models, if preferred.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2585.

ors |

e |
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A.C. TUBE RESISTOR

An adjustable center-tapped resistor of extreme
compactness is provided in the “Hum-dinger” type
marketed by the same manufacturer, and illus-
trated herewith.
Over the center
portion of  the
winding slides a
positive contact, ac-
tuated by a slot-
ted shaft which is
turned by a screw-
driver or similar
instrument. It may
be mounted on a
panel or sub-panel,
through a simgle
hole, or on the baseboard by wood screws slipped
through holes in the end lugs. Connections are
made to three soldering tabs. The wire winding
is held by a threaded fiber support, so that the
turns cannot slip and short-circuit. The contact
arm is protected from bending. The standard re-
sistanice value for the usual A.C. circuit is 30
ohms; but other values from 6 to 500 ohms are
available. The device measures 2 x 34 inches.

AWARDED THE RADIO NEWS LABORA.
TORIES CERTIFICATE OF MERIT NO. 2584,

FILAMENT TRANSFORMER

A new product in the transformer field, submit-
ted by the Thordarson Electric Manufacturing Com-
pany, Chicago, Iilinois, is known as “Typc 3081.”
It is furnished
with two sccond-
ary windings; one
supplies 2% volts
for the operation
of two 227-type
tubes, and the
other 1% volts for
two 226-type tubes.
The <omponent
measures 3% x 3
x 2% inches, and
is supplied with a
six-foot lamp cord
terminating with a plug and a screw receptacle.
Soldering lugs are included for connections and the
construction is of the semi-shiclded type.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2590.

INTERFERENCE FILTER
Submitted by the Tobe Deutschmann Company
of Canton, Massachusetts, the “Junior” model of
this manufacturer’s line of “Filterettes” is illus-
trated here. The device is designed so that it may
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be connected to the offending eleetrical

appliance without wiring. Its bakelite

housing measures 25 inches long and

1% inches in diameter, and contains

two fixed condensers wired in serics,

with their common terminal brought

out to a binding post so that it may

be grounded. One end of the device

has a built-in receptacle for the appli-

ance plug; the other end takes the form of a plug
for the house-line receptacle,

AWARDED THE RADIO NEWS LABORA-

TORIES CERTITICATE OF MERIT NO. 2588,

STAGE SHIELD

The “Type 638" stage shield, submitted by Silver-
Marshall, Inc., Chicage, Illinois, is a convenient
item for constructors desiring compactness in a
radio receiver. This particu-
lar model measures 53§ x
4V x 25 inches, is con-
structed of lacquered copper
and is removable from the
top' and bhottom. The bottom
plate is drilled to facilitate
the mounting of apparatus.
In the hands of an ingenious
constructor, a shield can of
this type could make a con-
venient and efficient container
for a short-wave receiver or adapter.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 2589.

D.C. ELECTRIC RECEIVER

The “Model 80 D.C. broadcast receiver sub-
mitted by the Freed-Eiseman Radio Corporation of
Brooklyn, XNew York City, and illustrated here-
with is designed for complete lamp-socket opera-
tion from a dircct-current source ounly, and as such
functions satisfactorily. It comprises seven tubes
employed as follows: four stages of tuned radio-
frequency amplification and a detector using 201A-
type tubes, one stage of transformer-coupled audio
amplification using a 171A-type amplifier and one
stage of push-pull amplification, also using 171A-

type tubes. Direct-current operation is brought
about economically by series-filament operation. The
receiver is mounted in a bandsome metal cabinet
20 x 11 x 8% inches, and finished in dark bronze.
A bronze escutcheon mounts the volume control,
which comprises a tapered potentiometer connected
across the aerial and ground, a drum contro! for
the four-gang condenser, and a snap switch for
current-input control.

AWARDED TIHE RADIO NEWS LABORA.
TORIES CERTIFICATE OF MERIT NO. 2591.

Radio Book Review

By H. M. BAYER
ADVERTISING BY RADIO, by Orrin E.
Dunlap, Jr. Published by The Ronald
Press, New York City. 83,x6 inches, 186
pages. Price $4.00.

Mr. Dunlap, for some years radio editor of the
New York Times, and not unknown to readers
of Rapic NEews, has written an excellently worded
“’bible” for the sponsor-to.be of commercial broad-
casting, in which the prospective advertiser is
taken aside for a fatherly talking to. And, if we
must say so, the anthor has hit the microphone gn
its carbon-hutton in every one of his stated facts
except one assertion, perhaps, which we believe to
be a matter of purely personal opinion.

Mr. Dunlap states that broadcasting recorded
music is poor policy for the “air’ advertiser, and is
liable to incur tbe displeasure of listeners. To
strengthen his belief he offers the following: “Judge
Ira E. Robinson, as chairman of the Federal Radio
Commission, came out openly against broadeasting
of phonograph records, and several commissioners
have privately expressed themselves adversely. So
nearly do the electrically-reproduced phbonograph
records sound like the real tbing that Judge Robin-
son admitted that he had been fooled by them, and
was unaware that a record was being radiated until
the announcer revealed the fact. (In other words,
the jredge had been enjoying the music wntil the
ennouncement that it was a record and, then, dis-
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covered suddenly that he had not been enjoying it!
—Reviewer.) He said that he was not prejudiced
against phonograph records, but that it was his
impression that listeners as a body are opposed to
this type of entertainment because it can be ob-
tained at home without broadeasting.”

To employ the age-worn breath-catcher, we might
say, “Now that depends—.” Were we to listen
to a fair choice of radiated records featuring popu-
lar numbers, and emanating from a station boast-
ing a fair quality of modulation, wetare frank to
admit that it would sound just as well to us and
be just as welcome as an original program offered
before the microphone by the makers of the records,
And if we, as well as the good judge, may indulge
in a bit of genmeralizing, we are quite sure that
the average listener would much rather listen to a
program of “canned” music rather than take the
trouble to play tlie same records on his talking-
machine. We well remember when, back in the
early days of broadcasting, the radio salesman was
first forced to employ a now familiar sales-“line.”
This is one of the many variations: “Yes, sir,
your plonograph may give you what you want
when you want it; but think of the luxury of
being able to relax in your easy-chair all evening
without getting up once to change the record,
wind the motor, or jab ncedles into your thumh.”

Hear the same thing at home without broad-
casting? The listener is invited to keep a check
on the number of times he hears: “You're the
Cream in My Coffec,” “Sonny Boy™ and the like,
in one evening, rendered by “‘original™ orchestras,
which, in many cases, cannot equal the performaunce
selected for recording. The early records of Moran
and Mack caused and, for that matter, are still
causing more +laughter than the recent “original’’
broadcasting of these worthies who lave, perhaps,
gone slightly stale. Furthermore, we see no reason
why a well-made record of an aria, broadcast
from a well-engineered station, should not enter-
tain equally as well as the ‘‘original”—a term
here used to mean a repetition.

In conclusion, we might add that whereas, in the
case of mechanical musie, records are made only
by the finest talent in the musical world, the same,
unfortunately, cannot be said for the average
original program which finds its way into the air
these days. If it is a choite between well-played
selections from records, and intolerable wailings
from “originals,” there is hardly any necessity of
calling upon Mr. Hobson for consultation. It may
be commented, as well, that throughout the world
—in Europe, Asia and clsewhere, where listeners
are no less critical of musical quality—reproduced
records make up no small part of the programs of
cven large stations.

However, everything else said by Mr. Dunlap, the
reviewer will agree, might well be committed to
memory by every radie advertiser, and recited aloud
by him every time he signs a contract for toll-
time on a hroadcast station.

FROM CRYSTAL 10 TELEVISION, by
Vyvyan Richards. Published by the Mae-
Millan Company, New York City. 73x
51/, inches; 116 pages; line drawings.

Mr. (or Miss?) Richards undertakes an heroic
feat but it may be queried if the cffort can be said
to serve its purpose. In defence of the author
and his (our conclusion is final) work, it should
be said that all similar attempts to enlighten the
layman by means of so-called ‘*‘clements for the
beginner” have failed to attain their goal; for the
simple reason that there is no such thing possible
as simple explanation for the layman in any en-
gineering subject. Plain, non-technical English may
serve to inform a tyro .that the aerial picks up
radiated emergy and feeds it into the receiver; or
one may point out to the beginner that this or
that tube amplifies the signal, so that it wiil actu-
ate a loud speaker. But, when an author attempts
to enter the realms of the electronic theory, ‘mag-
netic action and television, a bhalt should be called;
a subject is either studied or glanced over. The
man who operates his own car is by no means an
“automotive engineer,” nor can the dial-twister
acquire without highly-mathematical studies any
fundamental understanding of radio engincering.

A foreword by John L. Baird, Great Britain's
favorite son in the great television race, offers this
explanation, to which the receiver consents:

“My, Richards,” says Mr. Baird, “in this little
book explains in a remarkable and very readable
manner the nature and behavior of these electrons,
and the part they play in wireless and other elec-
trical phenomena. He carefully aveids anything
in the nature of mathematical formulae, and has
presented the subject in such a way that it canmot
but be interesting, particularly to those who do
not wish (or have not the time) to go deeply into
the subject, but are anxigus to obtain a grasp
of the fundamental principles.”

Please say vou

I Want to Know
(Continued from page 1030)

flow of a current inside a battery or source of
power. Outside the battery, however, the actual
flow of electrons (supposing that there are such
things as electrons) is from negative to positive;
so for instance, the eleétrons flow from the heated
filament or cathode of a vacnum tube to the
“anode’’ or plate.

In figuring how to obtain the “C’’ bias required
on an amplifier (when the voltage drop in resis-
tors is employed to give this bias) it is necessary
to consider several points. If the grid potential
is obtained from the “B” power unit, as shown in
Fig. (-2340A, the total plate current, multiplied
by the amount of resistance between the “p—'
terminal and the “C—" tap determines the bias.
This tap may be used for several tubes if de-
sired, provided the bias for each of them is the
same. If a different bias is desired on each tube,
it is necessary to provide additional taps.

If, on the other hand, the bias is obtained as
shown in Fig. Q©:2340B, it is determined by the
plate current of cach tube; and the proper re-
sistance value also depends on this current. The
4C" bias is obtained between the filament circuit
and the grid circuit and, by using the correct
value of resistance, although the grid circnits
are connected together, the filament circuits are
placed at different potentials, which provides the
necessary voltage drop. This method is shown in
Fig. Q-2340B.

The value of the resistance (required to give a
certain bias) is determined through dividing that
voltage by the plate current of the tube or tubes
connected to that filament circuit; the latter two
values may be obtained from the instruction sheet
enclosed with each tabe. TFor example, we find
that the 171A tube rcquires 40 wvolts grid bias
when 180 volts is applied to the plate; the current
is 20 milliamperes or .02-ampere. The result ob-
tained when 40 is divided by .02 is 2000, the re-
sistance in ohms required. In like manner, we
find the 227 tube is supplied with a 9-volt bias,
through an 1800-0hm resistor.

COIL-WINDING INFORMATION

(2341) Mr. M. OGalante, Drooklyn,
writes:

(Q.) “I would be obliged to you if you could
tell mie how many turns to place on a 2-inch
tube for the primary and secondary, using litz
wire (equivalent to No. 25 B. & S. gauge, con-
taining 20 strands' of number 38 wire) when a 199
tube is to be used with a .00035-mf. condenser.

“Also please give me the constants for No.
22 D.S.C. wire for the same tubes and tubing.
I've walked all over New York City and can’t find
coils for the 199s, as they dom’t make them any
more.”

(A.1) A coil to be incorporated in a set using
199.type tubes, and covering the broadcast band,
may be wound with a secondary of 98 turns of
the litz wire you describe, on a 2-inch tube.
The primary size depends on the type of stabiliz-
ing and the type of circuit in which the coil is
to be used. Ii a ‘‘losser” control is used, such
as a resistor in the plate lead, the primary should
contain about 15 turns or in some cases, more.
In sets of the neutrodyne or similar types, a
primary of ahout 20 turns may be used safely,
without making the set unstable. If a tapped
primary is used for neutralizing, the complete
primary should contain 40 turns with a tap at the
20th turn.

In the acrial circuit, it may be advisable to use
a somewhat smaller primary in order to make the
set sufficiently selective.

(A.2) If No. 22 doublesilk-covered wire is
used in place of the litz wire, the secondary should
contain 108 turns. The primary is wound ac-
cording to the instructions given above and de-
pends on the type of balancing used.

(A.3) Tuned radio-frequency coils designed
for the 201A-type tubes are quite satisfactory for
the 199s in most cases. The 201As oscillate more
easily than the smaller tubes and, if losser meth-
ods of oscillation control are used, the efficiency
of the amplifier might be poor when using the
199s. However, if the primary is increased
slightly in size, this trouble will be overcome.

If the set is a neutrodyne or uses a similar
method of ocscillation control, no changes are
necessary; the same coils will be quite suitable.

N. Y,

YTRANSMISSION UNIT"”

(2342) Mr. B. D. Thuma, Ann Arbor, Michi-
gan, writes:

“Will you be so kind as to answer the following
questions for me:

saw il in
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~ PHONO

RadioConsoles

STYLE R-53)

For Radio or Phono-Radio Combina-
tion. A beautiful Walnut Cabinet with
sliding doors of matched Butt Walnut.
Ample space for Receiver, Speaker,
and Phonograph equipment.

A descriptive bulletin of new 1929
styles sent free on request.

EXCELLO PRODUCTS CORPORATION
l 4832 West 16th St., Cicero, Hlinois

DRESNER Shielded
SHORT WAVE

Complete
with

cotes

The
Only Set
with a Wave-
length Range
15 to 550 Meters

First time offered! New 1820 model—completely as-
sembled; ean be used on any set: bulit in beautiful
mahogany finished metal cablnet. Highest effieiency

at amazingly low price. Gets programs broadeast on

short waves by many powerful stations throughout
| America and Eurcpe.

If your dealer c¢anmot Bupply you, send money ors

der direct and we wlll ship at omce. Guaranteed.

(When ordering unit, be sure to specify whether

it is to be used on AC or DC set.)

DRESNER RAOIO MANUFACTURING GDRP.i

640 Southern Bivd.,, Dept. R-§, New York, N. Yo

5‘""& ’
cj Do/ |

Barawik, the first and oldest radio 0F” | |

specialty house, offers you unusual

service this year. Bigger stocks,

Buemker shipments, lower_prices.

al with an old established, relioble
house. Get honest goods, honest service,
honest pricea. Barawlk scrvice makes You

mote money. Send now for big new Cata
ing lowest wholesale prices.

BARAWIK CO. chcSas'v%a.

Mail This Coupon Now for Free Radio
.

iogshow-

RADIO NEWS
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]

Follow thesenadvertisements every month.

these columns.

Classified advertising rate twenty-six cents a word for each imbertion.
Cash shouid accompany all classified advertisements unles

than 10 words accepted.

Objectionable or misleading advertisements not accepted.

May 2nd.

Names and addresses must be included in the above rate.
s placed by an accredited advertising agency. No advertisements for less

Advertisements for the July issue must reach us not later than

e —== ——

OPPORTUNITY AD-LETS

Reliable advertisers from all over the country offer their most attractive specials in

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION

EXPERIMENTER PUBLISHING CO., INC,, 230 Fifth Avenue, New York, N. Y,

Agents Wanted

Make $10 every day introducing New Automatle Windaw
Washer. Amazing Invention. Send for Free Rample offer.
National Industries, 87 E. Lske, Dept. 855. Chleago.

Guaranteed Genuine Gold Leaf Letters anyone can put on
store windoews. Large profits, enormous demund.  Free
sumples.  Metallle Letter Co., 422 N. Clark, Chlcage.

§50.00 Weekly. Men wanted to demnonstrate and take
ten orders dally direct from motorists. Amuzlng Mugnetlc
Trouble Light. Sticks an¥where! More orders, blgger
pay.  Write for demonstrator and bartlculars.  Magno,
Beacon Bldg., Dept. 795, Boston, Mass.

Business O pportunities

Amateur Cartoonists: Sell Yonr Cartcons New Plan,
Smith’s Hervice EX1)94, \Wenatchee, Wash.

Free Dook. Slart llttle Mall Order business. Hadwil,
B6A-74 Cortlandt Street, N. ¥.

Inventers: Write for Free Mooklet ‘Buggestions fronr
Manuflacturers on What to intent.” Adam Fisher M{g. Co.,
278 Enddgm, Bt, Louls, Mo.

Correspondence Courses

Used’ correspondence schaol courses sold on repurchase
basis. Also rented and srchanged. Money-back guaramee.
Catalog free. (Courses bought). Lee Mountain, Pisgah,
Alabama.

Detectives

Detectives Needed Everywhere. Travel. Esxnerience un-
necessary, Partlculars Free  \Wrlte, American Detective
Hystem, 2190 Broadway, N. Y.

Miscellaneous

Forms to Cast Leud Soldlers, Indiuns, Marines. Trap-
pers. Anlmals, 151 kinds, 8end 10¢ for jJilusirated Cata-
logue. H. C. Bchilercke, 1034 72nd &t.. Brooklyn, N. Y.

inventors: \Vrite for Free Nooklet "*Suggestions from
Munufaeturers on What to Invent.’ Adam Fisher Mfg.
Co., 2i8 linright, 81, Louls, Ale.

Old Money Wanted

$2 to $500 eaeh pald ror hundreds of Old or Odd Colna.
Keep all old money, It may be very valuable. Send d0c.
for New Tllustrated Coln Value Book 436, Guarsnteed
prices. Get posted. We pay Cush. Clarke Coln Cow-
pany, 14 8treet, Lelloy, N. Y.

Read!

' Opportunity Ad-Lets |

Who knows but that
the opportunity of your
lifetime may be hid-
den in one of them. l
Read them each month
—they can easily ‘be |
turned to earning dol-
lars and cents for you,

P o o

Patent Attorneys

For Inventors

Lnventors: Write for Free llogklet “‘Buggestlons from
Manufactiurers on What to lnvent.”” Adam Fisher Mfg.
Co., 2i8 Enright, 8t, Louls, Mo,

Help Wanted—Inustructions

Wanted Immediately, names of hard-working men and
women, 18 to 55, who want to nmake more money. VWrite,
Instruetion DBureau, 251, St. Louis, Mo.

Patents—TIimeé counts In applying for patents. Deon'‘t
risk delay in protecting your ideas. Bend skeich of madel
for instructions or wrile for fres book, *‘How te Obiain
a Patent” und “"Itecord of Invention'’ form. No charge for
Informatlon on_ how 10 proceed. Communications strictly
confidential. Prompt, careful, efMclent service. Clarence
A. O'Lirlen, Regletored Palent Atiorney. 309 Securlty
Bank Bullding (directly across street from Patent Office).
Washington, D. C.

Patents—Write for Free Instructions. Rend Drawing or
Model for Exmnination.  Carl Miller. Regisiered Patent
Attorney (fortwer Palent Offlee Examiner), 262 McGill
Bullding, Washington, D. C.

Patents—Send for form ‘'Evidence of Conception*" to ibe
signed and witnessed. Form. fee schedule, Information free.
ter and Aliwine, Itegisiered Patent Atlorneys In

Male Help Wanted

Firemen., Brakemen, Baggagemen (white or colered),
Biceping Car, Train Porters (coléred), $150-$250 monthly.
:-:xperienlele unnecessaty. 237 Rauilway Bureau, East 8t.
Louls, I

A Paying Position open to representative of churacter.
‘Take orders shoes-lioslery, direct to wesrer. Good income,
Permanent. Write now for free book, ‘'Getting Ahead '™
Tanners Shee Mfg. Co,. 2355 C St., Roston, Mass.

gnigd Biates and Canuds, 269 Ouray Hidg., Washingion,

Inventors—8&heuld wrlie for our Gulde Bouk. “How to
Ovtain a Patent.”' and Record of Invenlion Blank, gent
Free. Nend modei or sketch of inventions for our inspec-
tion and instructions (ree. HMadlo, "Eleetrical, Chemlcal.
Mechanlcal and Trademark Experts. Terms Reasonable
Victor J. Evans & Co., 922 Ninth, Wushington, D, C

Patents —Send drawing or model of your Inventlon for
examination and {instructions. Advice and bookiet free.
Hichest references. Best resulls, _Prombtness assured.
Watson E. Coleman, Patent Lawyer, 724 9th Strect, N.W.,
Washington, D, C.

Patents

Inventors: \Wrlte for Free Booklet “"Suggestions from
Manufacturers on What to Invent.” Adam Fisher Mfg.
Co.. 278 Enright, St. Louls, Mo

Printing, Engraving and Multigraphing

Multigraphing, two dollars thousand. Miscellaneous
Printing.  MaYera Corporation, Monmouth, 11lInols.

Your Own Correspondence Stationery. Name and addres:
on 125 DeLuxe lettersheets and 125 “envelopes $2,20 post-
pald.  Overmvan Company, Boz 1042, Chlcago.

Printing Outfits and Supplies

Print Your Own Cards, Statlonery, Clreulars. Adver-
Using, ete. Complete outfits, $8.85; Job Presses, $17, $29:
Rotary, £149. Print for others; blg profiL. Easy ruies
furnished. Wrlte for Catalok Presses, Type, Paper, etc.
Kelsey Company, J-13, Merlden, Conn.

Rtadio

Bargains, used radios. Guurnnteed perfeéet working or-
der. Riue Ribbon 5 tube, 2 dlal, Console, $19.93. Fresh-
man, $14.95  Atwater Kent, $19.50. Many famous isakes.
Send meoncy order with order. Rargaln 1ist on request.
Surplus Radio Co., Dept. 2-E, 4611 N. Clark 8t.. Chicago,

Wanted: Men to work with Natlonal Radic Bercice
organlzation, No selllng  scheme Radio Dectors, Inc.,
Dept. N, Essex Si., Salem. Muas.

We Rebuild Audic Transformers, any kind, $1. We re-
wind them to glve ¢learer tone and Erester solume than
when new.  Ratlsfaction guaranteed. Lininger Radio,
1157 E. 113th S1.. Cleveland, Q.

Build Your Dynamic Speaker. Mfachines eastings, blue-
print, Instructlons, §8.50. A, C. Klein Co., 1058 N. loth,
leading, Penna.

Bargains—1 Stewart Warner Eleetrle $65.00, 3 Crosley
Shawboxes $£75.00 each, 1 Crosley Gembox $30.00. all sefs
complete with tubes und speaker. Carllsle Denjamin,
Ciyde, X. Y.

Salesmen Wanted

Sell Aircovers! 300% profit.  Informatlon 10c; with
;a_mmle cover $1.00.  Herget, 553 Surolk, Buffalo, New
ork

Big Qhio Corporatien wants county manager. $50 weekly
commisslon.  Earnlngs start imnedlately. Qood for $5.000
yearly. We furnish ecervthing, deliver and colleet. Cap-
L1al or experience unnecessary, Fyr-Fyter Co., 1880 Fyr-
Fyter Bidg.. Dayton, Ohlo.

Song Poems

—
Song  Poem Writers: ‘'Real” Proposition.
DiX. 2104N, Keystone, Chicago.

Hibbeler,

Song Writers

Songwriters: Substantial Advance Royvaltles are pald on
Publisher’s acceptance. Write for Free Booklet on devel-
oping 1ideas for song words or musie required by Talking
Pletures.  Newcomer Assoclates, 1674 Broadway, New York.

Song-poem writers, Address, Monarch, 236 West 55th
Dept. 322, New York.

Telegraphy

Telegraphy—DBoth Morse and Wireless taught thoroughly.
Big sularies Wonderfu) opportunities.  Eibenses low,
chance to earn Dart. School established ffty years. Cata-
log free. Dodge's Institute, Couyr St., Valparafso, Ind.

Plecase say you saw it ia RADIO NEWS
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(Q.1) “Define ‘transmission unit.’

(Q.2) *““In rating the plate impedance of a
tube, what frequency is used as standard ?

(Q.3) “Is there on the market at the present
time a moving-coil speaker unit designed to be
used with a horn?”

(A.1) The popularity of the dynamic cone
speakers has introduced a mew term to many radio
enthusiasts and it has caused a large amount of
confusion in the minds of many of them, due to the
lack of definition for this new term.

The transmission unit is a standard for meas-
uring the gain or amplification in audio amplifiers,
the gain or loss in any A.F. circuit or transmis-
sion apparatus, and finally for the comparison of
output signal strength in two receivers or cf-
cuits. One of the uses of this unit is to meas-
ure the cfficiency of speakers, and it has been in-
troduced to the public by the literature describing
the electrodynamic speaker, as we have said. The
transmission unit, however, has been in use by
telephone engincers for many years.

To give an explanation of the purpose of the
unit, it must be pointed out that the response of
the ear to change of intensity in sounds differs
from that of electrical apparatus. (The article,
“How Much Amplification for the Best Quality?”
in Rapio NEws for September, 1928, deals with
this subject at some length.) If the input cur-
rent and the output current of an amplifier are
measured electrically, gny in milliwatts, their
quotient is the “power ratio.”” If, however, we
step up the power ratio 150 times, the ear detects
an increase in loudness of the output only in the
ratio of about one to five. That is to say, its
response indicates only an arithmetical progression
of lotdness while the power rate is increasing
geometrically, The transmission units correspond
to our indgment of the loudness of sounds ob-
tained through the sensation of hearing; they are
measured in multiples of the logarithms of the
power ratic. This explanation cannot be made
more clear for readers not acquainted with this
branch of mathematies; but tables of correspond-
ing power ratios and transmission units may be
found in a number of text books and may be
compared.

(A.2) The tables of vacuum-tube characteris-
tics give the plate impedance, as a rule, without
specifying the frequency at which it is measured.
However, at a given plate voltage, etc, this im-
pedance varies but little over the audible band;
if it did, tube distortion would be most serious. As
a general tule, 1,000 cycles is used in laberatory
work; though 60 cycles may be conveniently used,
as this current is readily obtainable.

(A.3) We have not seen any speakers equipped
with moving-coil diaphragms for the ordinary ex-
ponential horns now on the market. A model on

'W In Qur
Ly May Issue:

The Diabolical Drug, by Clare
Winger Harris. The preserva-
tion and lengtheninﬁ of life is
used as a basis for this engross-
ing story, which shows a very
astonishing possible ?sychologi-
cal effect of a drug of that kind.

The English at the North Pole, by Jules
Verne (Part 1). This story, and its se-
(‘\:el, tell gnuch about thc polar regions,
the formation of icebergs, and the move-
ments of the ice. But, in his own inimi-
table style, Verne never forgets to make
his story more absorbing by weaving into
it adventure, hardship and human interest.

The Gas-Weed, by Stanton A. Coblentz.
This story, by the author of “The Sunken
World,” depicts a strange invasion of the
United States, where the attack spreads
30 that it threatens the world. It is un.
usually rich in its scientific interest, and
also excellent as a bit of fiction.

The Moon Strollers, by J. Rogers Ullrich.
Here is one of the best moon stories which
we have scen in a long time, and in it
are explained the latest scientific discov-
cries. It shows how cxplorers would get
about om our satellite, which has practi-
caily no air, and whose temperature at
all%times is very near absolute zero.

And othets.

Please say

the market some years ago used such a unit with
a straight horn of the old-fashioned type, and
many of our readers have converted them into
frec-edge come speakers. However, there is now
manufactured a large horn, with a comparatively
short air column, but large bell, which fits over a
dynamic cone spcaker unit and concentrates its
output directionally. Tt also takes the place of a
conventional baffle. Because of the' large size of
the moving cone, the throat of this horn is large
to receive it, instead of the small diaphragm in
use with most “‘exponential horns” sold with
magnetic units. This materially shortens the
length of the horn, which, however, follows an
exponential curve.

OUR UNDERVALUED EDUCATORS

Educational note from the Detroit News informs
us that “Jewett WJR console speakers, sweet and
clear tone, $3.25 TEACH while they last.” Every

— /jl/ lhl“l':l'h“
X Vi
~al

Tl

one knows that teaching is a very trying profes-
tion, and it is only too probable that these sweet
young speakers will shortly become old-maidenish,
prosy and uninteresting.—I¥m. G, Mortimer.

WE'RE WAITING FOR THE SOCKETS

Service to prospective set owners offered by the
Uptown Radio Sales of Indianapolis, according to
the Daily Newss '‘We make SERIAL installa-
tion; give us a call.” A dial down, and the rest
when you can catch ’em,.—Francis J. Lahmann.

CANCEL THAT ORDER FOR COAL

The offer of a “SELF-HEATING 14 mfd. Block
U. 5. Condenser” in the New York Sum of De-
cember 1 came, unfortunately, just too late to

benefit Commander Byrd; who otherwise would cer-
tainly have laid in a stock of thesc comforts for
his quarters at the Bay of Whales.—R. Madill.

AND WE WON'T NEED ICE TODAY
While, on the other hand, this description of an

exponential horn from the Western Radio Co.'s
catalog:—"“FROST area 19x24 in.; depth 12%; in,
L]

air column 136 in.’"—suggests a very popular com-
bination for tropical radio sets and refrigerators.
But could it reproduce *““Red Hot Mamma,” we ask
yeu?—G. R. Fictcher.

AND SPOT CASH, TOO
We know that our worthy hamtemporary, QST, is
ever vigilant for the rights of all good relaytri-
cians; and we are therefore surprised to notc that

the October issue offers “G. E. HOTWIRE AMA-
TEUR 0-2.5—$3.” Any good livewire “ham™
should be worth several times that sum, any day.

—G. Farr.

you saw it in
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Volume Controls
Electrically- Mechanically
Smooth

1

STANDARD CENTRALAB RADIOHM
0 - 2,000 ohms to
0 - 500.000 ochms
$2.00

Mechanical and electrical construction to
conform to present-day high standards is
a most important factar in insuring excel-
lence in performance.

Centralab volume controls by virtue of
the exclusive rocking-dise contact insure
long life and quiet, smooth performance
so essential in tempering radio reception
to the exact tone desirccf.

The rocking-disc eliminates wear on the
resistance material, allowing this im-
portant controlling element to remain con-
stant at all times. This constancy of
resistance is the determining factor of
smooth and gradual control and insures
a gradation of intensity from a whisper
to maximum.

Fundamental circuits with recom-

mended resistance tapers for smooth

volume control are contained in a

booklet, “Volume Controls and

Voltage Controla—Thelr Use''—

Wrlte for it.

entral Radio Laboratories

Centzalab} )|

Milwaukee, Wis.

| C
20 Keefe Avenue

TUNE IN ON THE
SHORT WAVES

The reception of forelgn g
broadeasting 1s only prac-
tleal on the short waves.
No Zoreign broadeasting can
be recelved on the broad-
cast band. ¢xcedt In some
very favorable ivcations.

SHORT WAVES
ARE POPULAR
snd you may get just as
good results with o ""Sub-
mariner’ attached to
your Dresemt set, as with
any short wave fecelver.
THE SUBMARINER
is the original and plo-
neer short wave adapter.
It has been natlonally
advertised and sold in all
parts of the world since June, I926. Naturally. It has al
the latest radlo Improvements. IT IS MANUFACTURED
COMPLETELY BHIELDED AND HAS BEEN FOR OVER
A_YEAR. IT HAS A TUNING DIAL WITH A RATIO
OF 32 TO 1. THIS ALONE MAKES IT FAR AHEAD
OF ANY BHORT WAVE RECEIVING EQUIPMENT. It
13 a quaiity product that is appreclated by even the most

experienced operators.

FOUR MODELS

20 to 65 meters for battery tubes. £15.00. For all electrie.
£17.50. Interchangeable coll model. 10 to 180 meters,
§22.50, for A.C. or D.C. recelver. No. 4 coll, 180 to 310
meters, $2.00 additlonal. In ordering. be suro and state
name of set and the number on each tube. Ask your
dcaler for one. 1If he does mot earry them. he will get
ohe for You.

It you are unable to get one locally, it will be sent post-
pald upon’ reeeint of money order or certifled check, Hent
C.0.D. only If £1.00 accombanies order. This !s te fnsure
carrying charges. Prics in Canada and some other foreign
countries. @0c. additional nnot be sent C.0.D.
outside U, 8

ORDER TO-DAY

J-M-P MANUFACTURING CO., Inc.
Milwaukee, Wis.,, U. S. A.

3411 Fond du Lac Ave.

MASON, FENWICK & LAWRENCE
PATENT LAWYERS
600 F. ST. N. W, WASHINGTON, D. C.

ESTABLISHED OVER SIXTY YEARS—SEND SKETCHES
Electrical and Chemical Inventions Carefully
ed. Practice before the
Courts and the Patent Ottice.

Trade-Marks Registered

Prompt and
Careful Service

7 TUBE SUPERPHONIC RADIO $16.95

An amazing value that can’t be beatl Latest 7 tube tuned
radio frequeney ecircuit. Send for complete deseriptiva

elreular.
RADIO EQUIPMENT CO.
4611 N. Clark St. Dept. 12-E. Chicago

RADIO NEWS
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Nnouncing

TRIA

RADIO TUBES

HE tube perfection for which the radio world
has waited, has at last been achieved—in Triad

Radio Tubes! An organization of scientists
and engineers thoroughly versed in the manufac-
ture of quality radio tubes is responsible for this
remarkable development. Their reputation, experi-
ence and knowledge, constitute a dependable assur-
ance of radio tube quality which has never been
known before. Your dealer will gladly point out to
you the superior features which only Triad Tubes
offer.

QUALITY — SERVICE — DURABILITY

TRIAD MFCG. COMPANY. INC.

Grorce CoBY, President EvLy Ecxartorr, Treasurer
Harry H. STEiNLE, Pice-Pres. and Gen. Sales Mgr.
WiLLiam CErEek, Secretary

PAWTUCKET, R. I.

v

“Ask for the tube in the triangular box™
Flease say you saw it in RADIO NEWS


www.americanradiohistory.com

The Only Service
Instrument That Will
Make All These Tests

It has the only tube tester giving oscil-
lation tests from raw A.C, or from
radio sockets. Tests all tubes 1% to
15 volts, including screen grid and
heater types. Reads direct output of
rectifier tubes. Permits complete and
comprehensive analyzing from radio
socket of all type A.C. or D.C. radios
with Master plunger selector system.
Voltage readings with and without load.
Gives independent cathode readings.

The modulated tube radiator takes
place of broadcast stations for testing—
is a driver for neutralizing and oscil-
lator for synchronizing, giving meter
dip and speaker click at resonance. Has
heavy duty rejuvenator. Bridges open
stages of audio—alters outputs—tesis

fixed condensers and contains stage of
audio—fixed capacities—500,000 ohm
variable resistance and 30 ohm rheostat.

Besides regular tests, all apparatus is
accessible through pin jacks. lnstru-
ment lifts out of case,

Absolute Accuracy
Assured

Three Weston meters and SUPREME
engineering, combined with the finest of
materials and workmanship, insure ab-
solute accuracy. A Voltmeter of three
scales, 0-10-100-600, 1,000 ohins per
volt; a Milammeter of 125 mils and
2Y% amps; and an A.C. Volimeter, three
large scales of 0-3-15-150, are built into
the SUPREME test panel and are
housed in Bakelite cases.

All instruments are manufactured for
110 volts and 50-60 cycles. Instruinents
of other frequencies can be furnished
special at slight increase in price.

World’s Leading Radio Engineers
Praise the Supreme Diagnometer

HE SUPRLEME Diagnometer is rec-

ognized as the outstanding service

instrument in radio. In one gigantic
forward siride, this marvelous instrument
changed the standards of radio service. It
filled the long-felt need of radiotricians
for a single, compact, poriable instrument
that would not only make all tests upon
which they had previously been forced to
rely, but would also provide those neces-
sary tests and analyses which had pre-
viously been restricted to the most complete
and expensively equipped radio labora-
tories.

A Real Profit Maker

With the Supreme Diagnometer the ra-
diotrician is mechanically equipped to solve
any radio problem that may come hefore
him. He is prepared to handle intricate
and technical 1asks in a way that will earn
the enthusiastic satisfaction of his patrons
and enable himn to command the highest
fees.

| 6-Day Trial |

Supreme Instruments Corporatlon,
323 Supreme Building,
Greenwood, Miss,

‘ Please ship me one Model 400A SUPREME
Diagnometer.

Tpon dellvery of the Instrument. I will deposit
with the exhress agent eliher the eash price of
¥124.65 or $38.50 cush and 10 trade uecehiances
(Instaliment notes) for $10.00 each. due monthly,
at_my optlon. subject to the following eondlilong:

It Is agreed that the deDosit made with the
express agent shall be retained by him for six
doys.  If. within that time. after testing the
[nstrument. I am not entlrely satlsfied. I lave
the privlleze of returning the instrument t0 the !
express agent In good conditlon. with the seal
unbroken {see note below) and adapters and
narta intact. Upon such return. and umon the
prepayment of return express charges, the deposit
1 have made with the express agent will be
promptly returned to me. '

Please send three or more trade references,
including at least one bank, with thls coupyn.

NOTE: The seal on the panel of the instru-
ment covers the master screw in the assembly.
It 13 never necessary to disturb this, and it does
not 1n any way prevent or restriet the use of
the instrument. actory guarantee ceases with
dlsturbance of seal.

Yet the SUPREME is amazingly simple
to understand and operate. lts compact
portable carrving case weighs only 25
pounds and measures 18 x 10% x 7 inches.
The case is ingenious and convenient in
design, providing handy compartments for
carrving all necessary tools, adapters, and
accessories, including a swinging tube shelf
which affords complete protection to extra
tubes.

SUPREME Service League members
everywhere are seCUring greater increases
in business and earnings. Those wwho sell

Look for the Sign of
Efficient Radio Service
Radie Owners:

Look for this
emblem in your

radio shop or
on the button
worn or card

carried by your
service man. [¢
is your guaran-
tee of depend-
able service,

SUPREME

radios report that the reputation they have
gained for dependable and scientific service
has increased their receiver sales as well
as their service profits. Radio owners have
learned and are telling each other that
SUPREME Service is the most dependable
and thorough to be had.

Order a SUPREME Diagnometer on our
six-day trial ptan. See for yourself what
this amazing instrument will do for you.

Send No Money

Thousands of owners attest to the superi-
ority of the SUPREME. PROVE its value
to vou by using it six days in actual service
work. We let you be the sole judge. Sign
and fill in the six-day trial request and
mail today.

Prices and Terms

Under our time pavment plan, the Model
400N SUPREME Diagnometer can be
bought for $38.50 cash and 10 trade accept-
ances [installment notes) for $10.00 each,
due monthly. Cash price, if preferred,
$124.65. All prices net; no dealers’ dis-
counts.

Radio Diagnometer

conceivable
Makes every lest on any Radio Sel-
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a Big-Pa
RadIOJO 1 fmot

If you are earning a penny less than $50 a week, You can b“ ild
send for my book of information on the opportuni- U G s o
ties in Radio. It's FREE. Clip the coupon NOW, | 7 100 ci1rcuits Wlth
A flood oi gold is pouring into Radio creating hun. A . & -
dreds of big pay jobs. Why go along at $25, $30 ; ﬂ"e SI1X blg outflts
1 [ ]
of Radio parts

or $45 a week when the good jobs in Radio pay
I give you

$50, $75 and up to $250 a week? “Rich Rewards
in Radio” gives full information on these big jobs

Here's the and explains how you can quickly learn Radio

through my casy, practical home-study training.

PRO OF Salaries of $50 to $250 a Week
Not Unusual 30of the IOOyou

The amazing growth of Radio has astounded the can build
world. In a few short years three hundred thou-
sand johs have been created. And the biggest
growth is still_to come. That’s why salaries of
$50 to $250 a week are not unusual. Radio simply
hasn't got nearly the number of thoroughly trained
men it needs.

You Can Learn Quickly and Easily

$375 in One Month’s in Spare Time
Snare Time . . .
“Recontly 1 made $37% Hundreds of N. R. I. trained men are today making big
et in my money—holding down big jobs—in the Radio field. You,
spare time Installing oo, should ger into iRadio.  You can stay home. hold yaur
servielug. setling nadlc; job, and learn in your spare time. Lack of high school
el lm e AL cducation or Radio experience are ne drawbacks.
B tharie ™ Cubmiings. Many Earn $15, $20, $30 Weekly on the
18 Webster St.. Side While Learning
Uuverhdil. Muss. . -
I teach you to begin making moncy shortly after you
enroll. Iy new practieal method makes this possible.

I give yon SIX BIG OUTFITS of Radio parts and teach
ou to build practically every type of receiving set knawn.
M. E. Sullivan, 412 73rd St., Brooklyn, N. Y., writes,

$500 a Month I made $720 while studying.” W. Page. 1807 21st I

“When 1 enrolled I Ave., 8. Nashville, Tenn “1 picked up $935 in my
wrnile:!" nl:_';f;urmm{_"?'n . spare time while studying,”
f'mn\.‘ 2 fine, fast Krow- Your Money Back If Not Satisfied
ing ltadlo husiness ar My caurse fits you for all lines—manufactruing. selling.
Y e e A servicing sets, in business for yourself, operating on hoard

| S0 worth of  Radi ship or in a broadessting station—and many others. I
stoek. | miade 1t all hack up my traiving with a signed agreement to refund
since  gradualing  less cvery penny of your money if after completion you are
than sIx months ngo. not satisficd with the lessons and instructions I give you,

RiIchard  Butler
B e Bty Act NOW—64-Page Book is FREE
. . Send for this bhig hook of Radio information. Tt has
put hundreds of fellows on the road to bigger pay and
success.  Get it.  See what Radio offers you. and how
1;)' I-‘.mplnyvnc‘;n Drpné;ment belps yau get into Radio
after you gradunte, 1P or tear out the ¢oupoft and
mail it RIGHT NOW. "

J. E. SMITH Pres.,
Dept. 9RT

$450 a Month . i
“1 1 erating
RGFL "o addition 1 National Radio
work in the largest aml

EpliriCitain 3 J. E. Smith, President,

‘s’l‘:::’ ) lnshtute, Dept. 9RT, National Radio institute,

west. 1 am avcraging . - Washington,” D. C.

Sdﬁolrne:;{ "{?“”i'nes lDashlnqlon D. C S, Dear Mr. Swith:—Send me your FREERE
299 Gundalune St ? : ‘"), N book “Riclh Rle.w.ur-i:s n Radio."” giving infi)rma.
Sun Angelo. Texas. q tion on the hig money oppertunities in Radio
HaSaTas J d /‘L‘ll“}. - and _your practical method of teaching with

six Radio Qutfits. I understand this places me
under no obligation.

Employment Service to all Graduaes

Address .. iiicniiiiiiiiiieriirirecnirannses

City voviini i, State..cevecaceas
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