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Juper

guarantees-
To You Every B3

ower

it of Performanceossible

“UnderPrevailing Ulmospheric Conditions

UPER POWER of the New

Twelve-Tube Lincoln DeLuxe
SW.33, coupled with the new Lin-
coln developments, guarantees to
you real radio reception of unlimited
distance.

If you have never tuned the new
Lincoin, you have missed the treat
of your life.

Just tune to a European station
which ordinarily fades completely out
at times, and note how the Lincoln
new automatic volume control helds
the signal at a perfect level.

Watch the signal indicator regis-
ter the weakest signal, and then tune
to the exact center of the carrier
wave with absolute precision.

When you wish to tune late at
night, open up the sensitivity con-
trol wide, with power to reach any
distance, and reduce volume control
to whisper.

Throw in the 53 to 1 ratio on

the dial for ease in tuning high
frequencies.

Open up the volume control to the
limit and shake the floor with the
tremendous amplification, without
distortion.

Listen to the heavy bass vibratory
notes produced by the use of the
push-pull detector followed by two
stages of push-pull audio and repro-
duced in the finest auditorium type
speaker we can procure.

Note the high sensitivity provided
by four tuned stages of intermediate
amplification—just tune in a foreign
station—you will want the volume
control opened only a few degrees.

Just note what a recent Lincoln
owner in Java (a country with ex-
tremely bad weather conditions, and
mineral deposits, making high noise
interference) says about the new
Lincoln: “Foreign stations come in
very loudly. Paris, Rome, Zeesen,

lcgﬁgj_?:oﬁl_ﬂe Luxe

Wave Superheterodyne

ISTO 550 METERS

With undistorted amplification made possible
thru Lincoln’s foresightin development of new
triple push pull detector and audio system,

Automatic Volume Control
Signal Indicator

Four High Gain |. F. Stages

Konigswusterhausen, Chelmsford and
a score of other European stations
come in clearly; Sydney, Queensland
and Melbourne from Australia can -
be received with great volume;
JIAA from Japan is consistently
heard, while Pittsburgh and Sche-
nectady have been received. Also
on the broadcast band daily recep-
tion can be had from several Euro-
pean stations, Japan, Manila and
China. I have heard of no other set
that can equal your Lincoln.”

Owners of the first Lincoln mod-
els are still proud of their perform-
ance.

BATTERY RECEIVER uses ten
(10) two-volt tubes, and can be used
in connection with the Air Cell or
storage batteries.

Mail the coupon for Laboratory
information and price. New York
City territory write Valentine G.
Hush, Division Drive, Dobbs Ferry,
N. Y.

LINCOLN RADIO CORPORATION

Dept. N-2, 329 S. Wood St., Chicago, Ill.

Please send information on [J A.C. []D.C. receivers.
Name

Address

City o State_______ . —

Print name and address plainly

LINCOLN

De fuxe Receivers

2T

e o
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'y YOU'RE WRONG,
were NOT advertising Movies!

Paramount Pictures merely loaned us this photo of glamorous Marlene
Dictrich as “The Blonde Venus” to help us make a point about radio recep-
tion to you.

You like Marlene because of her dramatic ability, her toveliness of face and
form, and the rich warmth of her throaty voice—but even more fascinating is
her different, intriguing foreign-ness.

If thoughts of foreign lands and foreign tongues ure you—if you would
thrill to Grand Opera direct from La Scala Theatre in Milan or a tango
Orchestra direct from Madrid—if you would like to send your ears world-
rwing . . . you can—at the twirl of a dial.

There is no need—INOW-—to be bored by the eternal sameness of your local
programs—the same orchestras—the “too-well-known” features that sometimes
cause you to turn off your set.

For, AT LAST, there is one radio receiver that makes your cozy home a
front row seat at the whole world’s daily radio performances . . . not just the
portion that is broadcast here in the states, but all the fascinating radio enter-
tainment from England, France, Germany, Italy, Spain, and even far-off

Australia.

With this one set, that is not merely a promise . . . it isa GUARANTEE of
daily world wide radio reception . . . for the SCOTT ALL-WAVE DELUXE
alone gives such a warranty. And every part of this precision-built, custom-
constructed receiver {except tubes) is guaranteed for five years, instead of the
ordinary 90 day period.

The SCOTT ALL-WAVE DELUXE is a combination short wave and long
wave receiver. With it you will receive U. S. broadcasts from every State in
the Union with a color of tone—a new depth of resonance—that will fill your
home with a soul stirring wave of tone realism such as you never before have
heard in a radio receiver,

You might think so superbly performing an instrument prohibitively high
priced. Not at alll Although its quality is above all other radios—its cost is but
little more than that of the ordinary receiver.

The coupon at the right below is for your convenience. Use it to get the
whole thrilling story of this, the world’s finest radio receiver.

E. H. SCOTT RADIO LABORATORIES, INC.

Dept. N-23

4450 Ravenswood Avenue

THE o i

N\

Chicago, .

=5
i
' (R

1449

B T

E. H. Scorr Rapro LaBoraToRIg

4450 Ravenswood Ave., Dept.N-3
Chicago, Ill.

Send me your two new b
and why SCOTT A
Receivers out-perfory
obligate me in any
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Remember, you buy direct
from the wmakers. No middle-
men’s profits to pay. You get an

3
VEST RADIO CORP.

MIiDV

T e { v & i 1 .-
Cincinnati, Ohio. ?g:f?%ed il e e ! absolute guarameg of Sahsl_act}og or
Goutlomen’ e 16-tube outtit. At with less than % = money back. You try any Midwest 30
SAECPAL T staried lo go aiter albigipoiveriul gi6s ; days before you decide to keep it
Bome and b 4 oo e el %}-b,f\;lﬁ“fle‘t‘e‘“ AArIa:ggi\'er Then, if you wish, you can pay in small
\““];'\“\ ation: s Frauce | covering only half the regular monthly amounts that you'll scarcely miss.
pieked un, UOM Ty (2RO @ broadeast waves is ouly half a Mail coupon for full details, or write us a
(“""-\'[‘)é“\.‘on(‘c\"DA\); Chelmstord, set. When you own tlus latest Mid- ol
Il\rl‘?;;:\?\u (G5SW). Have 5‘1503‘?‘1‘;}‘0"\“ west marvel, the whole world of radio is postal.
up YVQ, LSN. \~‘\2M!‘m(é '“w"ll vours. With a tuning range of 13 to 3530 ] .
Austratin); Sunday ,“}"‘,i‘“\. " Jraly. meters, you can hear regular and short-wave broadeasts from COMPLETE LINE
ney. A““’“’“‘“‘u‘)‘\3‘5“'-1-‘ A1l coming all over the U. S. and many foreign lands. Midwest users OF
Prance and ‘\1[:;}\1',5\-( very truly. t  {rom coast to coast report picking up England, France, Ger- NEW CONSOLES
in goodl LOUIS ONELL o § many, Italy, Afvica, South .A\merica, Hawaii, Japan, Aus- The big new Midwest
13607 Englestmere i_\‘f\' 8 tralia, the Philippine Islands and many other far-away statious. catalf)%_ sbo;vg 1gog'—
Cleveland, Of {)\".,Eéi‘,'lu'h., This powerful, clear-toned, perfectly controlled set opens up ggggglclsn?notﬁgt:gg
Membor Im'lrhhi(;”iuﬁ part of new  delights of radio to every listener, Such selectivity. six-leg designs.  Mail
SO e llwll)?\sfnm Tetter. ® such sensitivity, such amazingly faithful tone reproduction the eoupon now. Get
My Cseb’s infe will delight the most eritical. Don’t buy any radio until vou all the faets. Learn
get the new 1933 Blidwest catalog. Send for it todav. MNail how you can save

30% to 50 % on a big

the coupon or write us a postal . . . Now! powertul radic. by

World-Wide Leng and Short Wave Reception

The Midwest 16-tube ALL-WAVE
in radio completeness and etiiciency.

ordering dircet
from the
tactory.

is the last word circuits (Super-heterodyne), 9 in cascade 3
You hear not Dual power, two separate transformers . . . Large

only U. 5. and foreign broadeasts, but also police dual speakers . . . Duplex Duo-diode detection
calls, airplane signals, ships at sea. amatears . . . .. . Class “B” Amplification . . . and many
everything that comes over the air. But it's no other sensational new refinements and im-

wonder. for (his latest 1933 seusation incorporates provements. You'll be amazed and

all the worthwhile new features . . . New tvpe delighted  when you hear one of

tuhes . . . Stat-omit tuning silencer . . . Color-l.ite these wonderful new sets in your

tuning . . Full-floating coundenser . . . 18 tuned own hone.

Deal Direct With Factory—!

Why buy the costly old-fashioned way and pay two or three
prolits? Buy direct from the Midwest factory and keep the middie-
men's profits in your own pocket. Tnvestigate! Aail the coupon.
Learn how we give you a bigger, better, more powerful, clearer-
toned radio at a positive saving of 30% to 30% of usual retail prices.
Costs only a stamp to find out. Mail the cowpon or write us a
postal oWt

MIDWEST RADIQ CoOrP.
Dept. 186 Cincinnati, Ohio
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Broadeasting Stations employ trained men continually
for jobs parying up to $5,000 a year.

Tolice Departments arve finding Radio a great aid in
their work. Many good jobs have bren made in this
new field.

Spare time set servieing pays many N.R.I. men $200
to $1,000 a year. Tull time men make as much as
$65, #75, $100 a week.

Talking Movies—an invention made possible by Radio
—employs many well trained radie men for jobs pay-
inz 875 to $200 a week,

Television—the coming fleld of many great oppor-
tunities—is covered by my course.

My book,

Rapro News ror FeBruary, 1933

“Rich Rewards in Radio,” gives you full information on the opportunities
in Radio and explains how I can train you quickly to become a Radio Expert through
my practical Home Study training. It is free. Clip and mail the coupon NOW. Radio’s
amazing growth has made hundreds of fine jobs which pay $50, $60, $75, and $100 a
week.kMany of these jobs may quickly lead to salaries as high as $125, $150, and $200
a weck.

Radio~~the Field With a Future

Tver so often a new business is started in this country. You have seen how the men
and voung men who got into the automobile, motion picture, and other industries when
they were started had the first chance at the big jobs—the $3,000, $10,000, and $15,000
a vear jobs. Radio offers the same chance that made men rich in those businesses.
It has already made many men independent and will make many more wealthy in the
future. You will be kicking vourself if you pass up this once-in-a-lifetime opportunity
for [inancial independence.

Many Radio Experts Make $50 to $100 a Week

In the short space of a few vears 300,000 Radio jobs have been created, and thousands
more will be made by its future development. Men with the right trammg—the kind
of training I will give you in the N.R.I. Course—have stepped into Radio at 2 and 3
times their former salaries. Ixperienced service men as well as beginners praise
N.R.I training for what it has donc for them.

Many Make $5, $10, $15 a Week Extra
in Spare Time Almost At Once

My Course is world-famous as the one “that pays for itself.” The day you enroll
1 send you instructions, which you should master quickly, for doing 28 Radio jobs com-
mon in most every neighborhood. Throughout vour Course I will show you how to do
other repair and service jobs on the side for extra money. I will not only show vou
how to do the jobs but how to get them. I'll give you the plans and ideas that have
made $200 to $1,000 a year for N.R.I. men in their spare time. G. W. Page, 110
Raleigh Apts., Nashville, Tenn., writes: “I made $935 in my spare time while taking
your Course”” My book, “Rich Rewards in Radio,” gives many letters from students
who earned four, five, and six times their tuition fces before they graduated.

Get Ready Now for Jobs Like These

Broadcasting stations use engincers, operators, station managers and pay up to $5.000
a year. Radio manufacturers employ testers, inspectors, foremen, engineers, service
men, buyers, and managers for jobs paying up to $6,000 a year. Radio dealers and
jobbers (there are over 35,000) employ service men, salesmen, buyers, managers and
pay up to $100 a week. Talking pictures pay as much as $75 to $200 a week to men
with Radio training. There are hundreds of opportunities for you to have a spare
time or full time Radio business of your own—to be your own boss. 1'll show you
how to start your own business with practically no capital—how to do it on money
made in spare time while learning. My boodk tells you of other opportunities. Be sure
to get in at once. Just clip and mail the coupon.

$400 $800 Chief Engineer
Each In Spare Station
Month Time WwWOSs

“I spent fifteen years as “Money could not pay for “I have a nicc position and am
traveling salesman and was what I got” out of your getting a good salary as Chief
making good money but could course. 1 did not know a  Engineer of Radio Station
see the opportunities in Radio. single thing about Radio WOS. Before entering Radio,
Believe me, I am not sorry, before I enrolled, but I have my salary was barely $1,000.00
for I have made more money made $800 in my spare time a vear. It is now $2,400.00 a
than ever before. I have although my work keeps me vear. DBefore entering Radio,
made more than $400 each away from home from 6:00 my work was more or less a
month and it really was your AM, to 7:00 P.M. Every drudgery—it is now a pleasure.
course thatbroughtmetothis. I word I ever read about your All ‘of “this is the result of the
can’t say too much for N.R.1” course I have found true.’ N.RI. training and study. You
g : - oot me my frst important posI-
J. G. Dahlstead, Radio Statfon Milton I. Leiby, Jr.,, Top- fion.® H., H. Lance, Radio Sta-
KYA, San Francisco, Cal. ton, Pa. tion WOS, Jefferson City, Mo.

wWWWwW americanradiohistorv.com


www.americanradiohistory.com

Rapio News ror Fesruary, 1983 453

10 BE A Rapio ExPER

Act Now - - - Mail Coupon Below
for Free Book of Facts and Proof

You Learn at Home in your Spare Time
to be a Radio Expert

Told your job. There is no need for you to leave home. I will train
yvou quickly and inexpensively during your spare time. You don't have
to be a high school or college graduate. My Course is written in a clear,
nteresting style that most anyone can grasp. I give you practical
experience under my 50-50 method of training—one-half from lesson
books and one-half from practical experiments with equipment given s i L F

without extra charge. This unique and unequalled method has been &mp e ess%%& l'ef;?
called one of the greatest developments in correspondence Radio train-
ing. N.R.I. pioneered and developed it. It makes learning at home

easy, fascinating, practical f‘xc@ now and receive in addition to my big free book,
Learn the Secrets of Shost Wave, Rich Rewards in Radio,” this Service Manual on D.C,.

A.C, and Battery operated sets. Only my students could

’ have this book in the past. Now
readers of this magazine who
mail the coupon will receive it {ree.
Overcoming hum, noises of all
kinds, fading signals, broad tuninyg,
howls and oscillations, poor dis-
tance reception, distorted or muffled
signals, poor Audio and Radio Fre-
quency amplification and other
vital information is contained in
it. Get a free copy by mailing the
coupon below.

Television, Talking Pictures, Set Servicing,
Broadcasting, Etc.

T'll give you more training than you need to get a job—I'll give you
your cheice, and not charge you extra either, of my Advanced Courses
on these subjects—(1) Television, (2) Set Servicing and Merchandis-
ing, (3) Sound Pictures and Public Address Systems, (4) Broadcast-
ing, Coramercial and Ship Radio Stations, (5) Aircraft Radio. Ad-
vanced specialized training like this gives you a decided advantage.

Your Money Back If You are Not Satisfied

o
BATTERT gETS

et

I will give you an agreement in writing, legal and binding upon this . 5

Institute, to refund every penny of your money upon completing my SPECIAL Radl() Equipment

Course if you are not satisfied with my Lessons and Instruction Service. 4 . O

The resources of the National Radio Institute, Pioneer and World’s for Broa('. Pl'actlcal Experlence

Largest Home-Study Radio School stand behind this agreement. Given ‘Vii‘houl’Extra Charge
oy

Find out what Radio offers. Get my Book

One copy of my valuable 64-page book, “Rich Rewards in Radio,” is free
to any resident of the U. S. and Canada over 15 years old. It has started
hundreds of men and young men on the road to better jobs and a bright
future, It has shown hundreds of men who were in blind alley jobs,
how to get into easicr, more fascinating, better paying work. It tells
vou where the good Radio jobs are, what they pay, how you can quickly
and easily fit yourself to be a Radio Expert. The Coupon will bring
you a copy free. Send it at once. Your request does not obligate
you in any way. ACT NOW.

J. E. SMITE, President

Dept. 3BR, National Radio Institute
WASHINGTON, D. C.

| FORMER Pay_

My Course is not all theory; I
B’ _ show you how to use m:
special Radio cavipoent ior conducting experimente and
L @ which illustrate imjortant principles used
}x)]hixla:ouh 1ivel(-lj— n\ﬂwn isctgs n;v[ Wertinghouse, General Electric.
. . - A, ietor, i
;)ut Wltgl out o L ajestic, and others. Yon work
esson books. This 50-50 method of trainin k i
Th f - & makes learning
ot home fasy, Interesting, fuscinatine, intensely practical.
ou learn how sets work, why they work, how to make
them work when thev ire out of order. Traiming like
is shows up in vour pay envelope—when you rradu-
aten {oq hnlve lhslil' tr:tfming and experience—you'ro
ot simply looking for 5 job whore
A pt here you cen get

With N. R. L
equipment you
learn to build and
thorouzhly  unders
stand eet testing
equipment—you
can use N. R. I,
equipment in your
spare time service
work for extra
monay.

J. B. SMITH, President
National Radio Institute, Dept. 3BR,
Washington, D. C.

Experienced
Radio Man Praises
N. R. 1. Course

Dear Mr. Smith: I want to take advantage of your
Special Oifer. Send me your Service Manual “Trouble
Shqotmg m D.C, A.C. & Battery Sets” and your book
“Rwthewnrds in Radio,” which explains Radio’s Op-
portunities for‘blgger pay and your method of training
men at home in spare time. I understand this request
does not obligate me.

<
b Y

“Before taking your course, I had
worked at Radio for over seven
years, doing quite a bit of servic-
ing, but I realized that I was in
need of better training. TFrom the
first lesson on I began to understand
points that had had me woudering. %
I would not take many times the
price it has cost me, for the knowl-
cdge I have gained, In a period of
nine months, I have made at least
$3,500." C. J. Stegner, 28 So. “N”?

Sandusky St., Delaware, Ohio. A e B o mn e e e A e N e e e e e

N ETME R DAEN Tl ESNE Y oA 0nN BeEd BERD e el
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T'he Editor—to You

1TH this issue of Rapio NEws a

new section, to be known as the
Radio News Export Service, is an-
nounced. This addition to our editorial
and advertising matter will be found in
all copies for newsstand sale or for sub-
scription  distribution outside of the
United States. It will be devoted en-
tirely to radio information of interest
to our readers in foreign lands who are
servicemen, technicians, dealers, import-
ers, scientists, experimenters and manu-
{acturers. This new section is the re-
sult of the rapid growth of the Radio
News Export Service department
that has been taking care of corre-
spondence between readers in for-
cign lands and American manufac-
turers. During the last three months
this service has grown more than
10095 and we feel that our readers,
scattered throughout 76 countries of
the world and numbering more than
15.000 outside of the United States,
will welcome the addition. It will
also contain descriptive data of
American radio apparatus, sets, tubes
and parts, for foreign distribution as
well as other pertinent information
regarding the export trade in general.
Our Editors have noticed, during the
recent year, that radio service work
outside of our shores has increased in
quality and, also, numerically. This
service work is calling for a greatly
increased variety and number of re-
placement parts, tubes and accesso-
ries of American make. Henceforth
the Export Service coupon will be
found only in this new Export Sec-
tion of Rapto NEws.

* * ES

ServicE work in the United States
Is also increasing, both In quality
and in productivity. Our staff is con-
.tinually surveving this field, amongst
our own readers and through external
sources. As a result of our most recent
survey, which is less than one month old,
we are able to state that Rapio NEws
servicemen rcaders buy well over $1,-
000,000.00 of radio apparatus and parts
from our American manufacturers each
month of the year. And this is a con-
servative estimate, based upon question-
naire and coupon circulars sent out to
our servicemen (both independent and
part-time dealer servicemen as well as
strictly dealer service organizations). It
is also interesting to note that over 70%
of the servicemen subscribing to Rapro
NEwS, or buying their copies on the
newsstands. are independent servicemen,
running their own business. Therefore
709 of the sum mentioned above (as
a potential monthly market) is reached
only through the wages of Rapro
NEWS.

No orHEr general monthly radio pub-
lication or radio trade publication can
compare. numerically. with the reader
circulation in the trade that Rapro
NEWS enjoys

Tue photograph reproduced on this
page this month is that of a new bust of
the great scientist, Heinrich Hertz, by
the Berlin sculptor, Harold Isenstein,
which was exhibited at the Berlin Radio
Show. Hertz is being honored at the
Berlin Exposition as one of the great
pioneers of the radio world. He will
be remembered for his early scientific
researches with ultra-short radio waves
that have since been known as “Hertzian
waves.” It was as a pupil of Hertz

e
o

that Senator Guglielmo Marconi first
became interested in this subject and
finally evolved the modern practice in
wireless communication.

ko kX%

Comine over the Editor’s desk this
month are a number of letters from
which a few excerpts are printed:

“As a regular reader of your valuable
journal, I am writing to you in the hope
that you may bé able to assist ‘me. I
am desirous of corresponding with one
or two Americans of about my own age
(23) who are interested in radio topics
generally. I am a partner in a radio
service business in this town and have
some experiences in this line, but I
have none on the transmission side.”—
C. A. Hemmerdinger, Holiday and Hem-
merdinger, 2, Dolefield, Bridge Street,
Manchester, England.

WE trust there are some of our read-
ers who will be interested in correspond-
ing with Mr. Hemmerdinger.

* kK

“I ®AVE just received the December
copy of Rapio News and note with

www americanradiohistorv. com
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much interest that you have combined
your magazine with the ‘Radio Call
Book Magazine and Technical Review.’
I was a subscriber to ‘Popular Radio’
when you were editor of that publica-
tion, built one of your four-circuit
tuners and was very pleased with it.
When I began my present subscription
to Rapro News, I felt I had found an
old friend when I noticed you were
editing it. And now that you have com-
bined with this other magazine, to which
I was a subscriber, things seem to be
getting under one roof, as it were.
One of the most valuable sections of
the ‘Call Book,” particularly for ser-
vicemen, was the schematics and per-
formance curves on receivers. I
hope you will be able to continue this
most excellent information, as it is
about the only way to determine on
paper the electrical performance of
a set.”’—John Young, LaPlace, La.

“Here we weré all ‘cocked and
primed’ for the second installment on
the Van Leuven Pocket Diagnometer
that was to have appeared in the
December issue. We anxiously look
forward for the second article and
sincerely hope that another issue will
not reach us without same.”—J. C.
Raynes, McPherson, Kansas.

This installment will be found in
the present issue.

“I wourp like to see more articles
covering broadcast transmitters and
new developments in this field, espe-
cially an article covering a frequency
monitor as is required by a broad-
casting station in the United States.”
~—Leonard Smcltzer, Bellefonte, Pa.

* X X

“ONE main fault with your magazine
is the lack of material devoted to the
interests of those who are interested
in long-distance reception.”’—Carleton
Lord, Akron, Ohio.

WE hope the DX material in this issue
will please you.

ok %

“SoME time ago I received a letter
from the ‘Citizens Radio Call Book’ in
Chicago, saying that their equipment for
determining the sensitivity of radio re-
ceivers had been bought by the Teck Pub-
lications, Inc. I have been a reader of
the above magazine for ten years and
have also had Rapro NEws for ten
years. I must say that the schematics
in the ‘Call Book’ were among the best
in the country and I say keep up the
publishing of radio schematics in the
combined ‘Radio News and Call Book.””
—Robert Rogers, Aundel, Quebec, Can.
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ANNOUNCING

THE “MASTER” OF THEM ALL

THE IMPROVED CBI

A FEW OF ITS QUTSTANDING FEATURES—
FIFTEEN TUBES

“CLASS A—PRIME" AUDIO
Using 59 tubes push-pull

AUDITORIUM DYNAMIC SPEAKER
DUAL PUSH-PULL AUDIO
55 THREE-IN-ONE TUBE

Making equivalent to 17 tube performance

AUTOMATIC VOLUME CONTROL
TONE CONTROL

NEON TUNING INDICATOR

15-550 METERS ON ONE DIAL
Without plug-in coils

ILLUMINATED WAVE-CHANGE INDICATOR
HETERODYNE OSCILLATOR FOR CODE RECEPTION
AUTOMATIC NOISE SUPPRESSOR CIRCUIT
MOISTURE-PROOFED AND NICKEL PLATED

Write for Prices and Complete Beseription

EXECUTIVE AND SALES OFFICES
187 West Madison Street Chicago, U. S. A.

EXPORT DIVISION
41 Water Street (Cables “LIKEX") New York City, U. S. A.

SILVER-MARSHALL, Inc.
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When the Queen of the Night Meets the Lord of the Day

What happens to radio signals when, during an eclipse of the sun, the suw’s radiation and elec-

tronic discharge, both wvisible and invisible, are obscured from certain areas on the face of the

earth? Do night-time conditions then prevail? Will these conditions of quickly approaching

darkness afiect reflection of radio waves from the upper strata of our atmosphere? Will radio

reception be retarded or improved? Will all wavelengths be affected? These are questions
which scientists recently set out to solve.

TaAe et e

livaxivatts
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VoLvMeE XIV

February, 1953

j\C.UMBER 8

7 HE

ECLIPSE AND RADIO

Some new facts concerning radio transmission are brought
to light as a result of a survey RADIO INEWS has con-
ducted among the scientists of the various organizations

who sent expeditions to the area of the

J HE total eclipse of the sun
which was visible in the
northeast of the United
States and a portion of Canada on August 31,

1932, was closely observed by radio engineers and astrono-
mers to determine the effect of the sun’s influence on radio
waves. Renowned scientists from all parts of the world
cathered in the path of totality with special radio and
recording apparatus, giant telescopes, astronomical cam-
cras and numerous other scientific devices to participate
in these tests.

Radio phenomena reported by scientific observers are
termed of vast importance to
radio engineering. Ixperts
agree that much time must
expire hefore all of the frag-
mentary data obtained by
scientists of various countries is
collected, co-ordinated and di-
cested.

“xperiments conducted in
and out of the eclipse area by
the National Broadcasting
Company gave indications that
the eclipse added distance and
strength to ultra-short-wave ra-
dio transmission.

The NBC signals were trans-
mitted from the experimental
station atop the Empire State
Building in New York (outside
the path of totality) and were
received during the eclipse at
the RCA Communications sta-
tion at Riverhead, Long Island,
with strength increases never
previously noticed. The signals
were also picked up at a distant
RCA station at Mount Grey-
lock, Massachusetts. Only
those receiving stations located
Letween the Empire State

¢
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By Samuel Kaufiman

RADIO ECLIPSE MEASUREMENTS
Dr. E. F. I, Alexanderson and his assistant using
a facsimile recorder in a radio laboratory truck
during the eclipse

1932 eclipse

Building and the path of totality
were affected, according to the NBC
data. Experimental stations in New
Jersev—on the opposite side of the Empire State Building
—reported normal reception.

Charles W. Horn, general engineer of the NBC, said
that it was impossible to fully explain the condition until
all the data had been studied.

“Present reports,” he said, “would indicate alterations
on the ultra-short waves that have never before been noted
during either day or night transmission. Frankly, we are
mystified, but we realize that we may be on the verge of
important discoveries.”

Engineers at Riverhead
maintained careful checks on
the ultra-short-wave signals.
Before the eclipse approached
totality they observed the sig-
nals gaining strength. This in-
crease continued until about
twenty minutes after the period
of totality, when the signals
were being received at ten times
their normal strength. The sig-
nals subsequently returned to
normal. The engineers at
Mount Greylock, on the edge
of the path of totality, reported
the reception of a faint, flutter-
ing signal along with the trans-
mission just as the eclipse
reached its climax. This was
probably the most distant point
of reception of an ultra-short-
wave signal from the Empire
State Building transmitter,
Other attempts are being
planned to try to pick up the
station under normal condi-
tions.

But slight variations were
noticed on the broadcast and
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CHECKING RADIO TRANSMISSION IN A FIELD TEST

Engineers of the National Broadcasting Company awith their experimental radio
apparatus recording facts about radio transmission and reception in the tests on

August 31, 1932

short-wave bands, according to the NBC data. Broadcast
listeners reported considerable static at the time of the eclipse,
but this was attributed to a tropical storm moving up the
eastern coast from Florida. On short-wave circuits from
Europe, RCA Communications discovered that G5FA, London;
DJA, Berlin; FYA, Paris, and I2RO, Rome, were slightly
stronger on daylight frequencies, prior to the eclipse, and clear
in the evening after the eclipse had passed.

Dr. E. F. W. Alexanderson, radio consulting engineer of the
General Electric Company, was stationed at Conway, New
Hampshire, in the path of totality, and noted a complete radio
eclipse of short-wave signals which preceded the optical eclipse
by two hours. This phenomenon started at 1:30 in the after-
noon. As the moon’s shadow fell on the earth, the radio
signals gradually became stronger and were back at full
strength about a half hour before the totality of the optical
eclipse. Dr. Alexanderson explained that this seemed to prove
that fading is caused by an “electronic eclipse’’ rather than
the approach of darkness.

An unusual occurrence was re-
ported about one minute before to-
tality of the optical eclipse. Signal
strength increased with a sudden
burst, died down just as suddenly Dr.
and repeated its blast for a second
time, lasting but a few seconds. Dr.
Alexanderson could not explain this
burst of strength in the signal. The
signal was of such intensity that his
assistants had to pull the headsets
from their ears. One of the assis-
tants, who was listening to a 30-meter
broadcast from Nauen, Germany, had
a similar experience.

Following the eclipse, Dr. Alexan-
derson made the following statement :

“With our radio facsimile outfit we
have recorded what I believe will be
a most important record for scien-
tists. We made records on Monday
and Tuesday during the same period
of time. By comparing these we can
see just how short-wave radio was
affected by both the electronic and
the optical eclipse. It will take time

Alexanderson’s

TEST FACSIMILE
This is a part of the record printed by
machine and

mterpreting the results of the inwestigation

Rapio News ror Feprvary, 1933

THE SUN’S CORONA
Photograph of the Corona of the sun,
when totally eclipsed by the moon,
taken by scientists of the Harwvard
College Observatory

to study these records and reach
definite conclusions.” The “Monday
and Tuesday” referred to by Dr.
Alexanderson were the two days pre-
ceding the eclipse.

At a later date Dr. Alexanderson
disclosed further data on the effect
of the eclipse on the propagation of
radio waves.

“When,” he stated, “we try to in-
terpret something about which we
really know so little as the effect of
the sun’s eclipse on the propagation
of radio waves, the best we can do
is to start with such theories as we
may have and try to carry these theories somewhat further
by establishing new facts. In equipping an expedition to make
radio observations on this eclipse we had in mind, particularly.
to follow out a suggestion made by Dr. Irving Langmuir, who
desired to obtain some more data regarding the theory that
from the sun there is a corpuscular or electronic emission
traveling at a rate of 1000 miles a second.”

For the test, Dr. Alexanderson selected a radio-frequency
transmission of 8655 kilocycles because he believed that this
wave would have a skip distance not much beyond the distance
at which observations were made and that the fringe effects of
fading at the edge of the skip distance would be strongly pro-
nounced. These phenomena, he said, have been apparent in
television under certain unfavorable conditions where the mul-
tiple reflections, both positive and negative, which rapidly
appear and vanish, suggest a dance of ghosts. Television was
not used for the eclipse experiments because a permanent
record was sought so that the results could be accurately com-
pared with other results at a later
date.

“Instead of attempting to transmit
facsimile of writing or pictures,” Dr.
Alexanderson said, “we selected a
type of signal with continuous-wave
radiation interrupted sixty times per
second, each interruption being one
five-hundredth of a second. A fac-
simile record of this signal gave par-
allel black lines on a white back-
ground if the record was perfect.
The signal from Schenectady, which
we recorded at Conway, N. H. dur-
ing normal conditions in the after-
noon previous to the eclipse proved.
as we expected, that we had to deal
with multiple reflections. Though
the signal was strong, it was of a
type with rapid fadings that gives
distortions of speech and music. On
the record it appears like an irregu-
lar mixture of black marks on white
background and white marks on
black background, alternating with
totally black and totally white
streaks. This is the kind of signal

used in

www americanradiohistorv com


www.americanradiohistory.com

Rapio News ror Feprvary, 1933
b

STEP-BY-STEP PHOTOGRAPHS OF THE PROGRESS OF THE AUGUST 31, 1932, ECLIPSE
This rare depiction, made at Cleveland, Ohio, where maximum of 87 percent awas reached, shows the solar eclipse in its warious

phases.

Pictures on the left are the earlier stages and the pictures on the right showw the eclipse diminishing.

The

center

picture is the eclipse at maximum

that is particularly useless for facsimile and television and was
just what we wanted.”

He explained that the outstanding result of the observations
was that this normally strong signal almost totally disappeared
during the two hours preceding the optical eclipse, which in
accordance with the calculations of the astronomers would be
the time during which the corpuscular or electronic eclipse
would occur.

“The nearly complete disappearance of the signal,” he con-
tinued, “was so striking we were worried that something might
have gone wrong with our receiver, but when shortly before
the optical eclipse began the signal came back first in a scat-
tered way and then strongly and continuously, we felt that we
had a complete proof of the correctness of the theory of the
clectronic eclipse. This record, which was taken during the
whole afternoon and evening, will be preserved for those to
whom it is of scientific interest.”

Dr. Alexanderson pointed out that the electronic shadow, in
the calculation of astronomers, falls entirely east of the path
of totality where the observations were made.

He said that, in examining his record, he finds that such
a graph could not have been made by a single ray.

+If the signal arrives at the receiving station after reflection,”
he said, “we must conclude that there are at least two such
reflections; ie., two rays arrive simultaneously, one having
traveled a distance of several hundred miles more than the
other. This would explain the double image on the record
which occasionally gives the appear-
ance of white lines on black back-
ground instead of black lines on white
background. This theory of reflection
may also explain the recent findings of
Marconi that even ultra-short waves
may at times reach points far beyond
the horizon.

“If this theory is correct, there re-
mains to be explained the nature of the
reflecting medium which is produced
by the electronic bombardment. Tos-
sibly it is one of those phenomena
which has become known as the Apple-
ton laver and which must be recog-
nized in addition to the Kennelly-
Heaviside layer to explain the phe-
nomena of radio.”

Government Observations

e said that the important point he
cstablished is that a signal of a par-
ticular wavelength and a particular
distance is almost completely sup-
pressed by the electronic eclipse ‘“if
this eclipse area lies immediately be-
vond the point of observation as secen
from the transmitting station.”

In a paper delivered before the Phil-
osophical Society of Washington last
October by T. R. Gilliland, of the
Bureau of Standards of the Depart-
ment of Commerce, the findings of
the Government cclipse observers were
disclosed.

THE PUBLIC LISTENS-IN ON

A special astronomical camera set-up at Conwcay, N. H., achile Ted Husing, announcer
for the Columbia Broadcasting Sysiem, stands by ready to relay a aword picture of

www americanradiohistorv com

~In view of the fact that it will be a number of years before
another total cclipse will be visible in this part of the coun-
try,” he said, “it was thought advisable to take this oppor-
tunity to determine, if possible, whether or not solar cor-
puscles are responsible for an appreciable part of the ioniza-
tion. It was decided that observations should be made at a
point as far to the north and cast of the optical path as would
be easily accessible by motor truck.”

Two of the scientific trucks proceeded to Sydney, on Cape
Breton Island. The type of experiment used was that origi-
nated by Breit and Tuve, he explained, for determining virtual
heights of the ionized regions. The procedure consisted of
the transmission of short pulses of radio-frequency energy
{from an antenna and the reception and oscillographic record-
ings at a receiving station about three miles away.

“For cach pulse transmitted,” Mr. Gilliland said, “energy
arrives at the receiver by a path along the ground and by one
or more paths through the upper atmosphere. By measuring
on the oscillogram the difference in time of arrival of the
ground and sky waves, the virtual height may be calculated.
It has been found in general that the lower radio frequencies
are returned from the lower ionized regions while the higher
frequencies come from the upper region.

“If we increase our frequency to a certain point we will
find that reflections from the lower region either become weak
or disappear, and if we go 200 to 300 kc. above this point,
strong reflections begin to appear (Continned on page 507)

SCIENTIFIC ACTIVITY

the scientific proceedings
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HOW SCIENTISTS ARE WORKING

CONTROLLING

A DOLL DANCES TO MUSIC
The illustration above shows the National dancing doll
that i1s activated by the sound avaves coming jzom the
Columbia receiver on zchich it stands. The doll is an
entertaining toy that dances complicated tap steps in
synchronism with musical rhythm

GIANT robot, weighing 350 pounds and standing 6%
feet tall in splte of its tender age of 10 months has
been introduced recently into soc1ety ts fqther is
Radio and its mother

Sciences.

The event took place at a commercial exhibition
in a well-known New York department store be-
fore an excited attendance.

Grown-ups and children alike observed with fas-
cination the giant puppet, the action of which can
be controlled by words spoken into the mouthpiece
of a telephone.

Our first picture (Figure 1) shows the figure
of the robot. Sitting upon a pedestal is the ﬁame
of a man built in hfe size of sheet metal pamted
white. It is sitting upon its high-legged chair, stiff
and dead, and does not seem to be disturbed by
the crowd gathered around it and by the excite-
ment it arouses.

Now an engineer approaches it and connects it
with its scul—vibrating electricity in the form of
radio-controlling organs. In a moment the eyes of
the figure flash up with a red light that oscillates—
goes on and off. Now the engineer speaks into a
telephone. He says “Stand up!” A few lamps
flash, a motor starts to hum and slowly the giant
ﬁcure rises to its feet, its eyes still ﬂashm«7 on
and off.

The demonstrator puts a lighted cigarette in the
little hole which can be rec00n17ed at the right side
of the mouth of the picture in Figure 2. Some
words are spoken, and the robot starts to smoke.

Figure 3.
up” to make this GE sound-controlled toy engine go through its

BY SOUND

In these methods sound waves, such as
employed to actuate, through amplifiers
a distance. It is expected that further
may become extremely important in
some manufacturing process responding
machine’s operator. This is not only

application in some

He draws in the smoke, whereupon
the tip of the cigarette grows lighter,
and exhales the smoke out through
his nose. Apparently he is inhaling. This would settle the
question, “Do you inhale?” for the world of robots also.

There are other things which he can do, if the proper words
are spoken into the 'phone. He can salute, he can talk, he can
blow the horn of an automobile, he can make a vacuum cleaner
move over the floor, he can start a refrigerator, and many
other things.

What seemed a playful demonstration—and an attractive
one—makes us think deeper into the matter of radio sciences
which make it possible for us humans to control nature around us.

But what is a robot, really? It is a machine, a new factor
in science that makes it possible to control the vast energ gy
sources obtained in nature. It is the spoken word, moreover,
that brings out these effects, eliminating any muscular action
whatsoever, even if it is as small an action as pushing a button
or throwing a switch. It is a high sublimation of the fact
that man, by the pure force of his brain, has been able to sus-
tain his life in a world full of the brute powers of nature.

Man has invented machines to help him defend himself in
life and to enrich it. Man has taken control over nature with
the aid of these machines and with the aid of communication
between men running these machines and communication be-
tween the machines and men, the control of the machine has
resulted.

Now the purely spoken word, the sound as such, can control

By Irving J.

A TRAIN THAT OBEYS THE HUMAN VOICE
The young lady merely says “go ahead,” “stop” and “back

wvarious movements along the track
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METHODS FOR i

MACHINERY

IMPULSES

ordinary speech or wmusical tones, are
and relays, various forms of machinery at
industrial applications of this principle
industry—imagine a great machine in
automatically to the spoken words of the
feasible, but soon may be a practical
of our large factories

% these energy sources, can bring about

SaXl’ Ph‘D’ action in a field where heretofore

signals had to be given by mechanical

means and crude controlling equipment. The voice is now able

to control powerful machines, to bring out movements and
reactions which are on the borderline of the unbelievable.

But what is at the bottom of this magic? Again we have
to deal with one of the beautiful side-lines which have grown
from investigations in the line of radio and have culminated
in the development of apparatus believed to be impossible
heretofore.

But before we go into a discussion of the details of the
construction of this apparatus, let us look at Figure 3, which
in a varied form brings out an idea which is the fulfillment of
the ambition of every youngster—to have a train that will
stop and go at the command of his voice.

The toy electric locomotive shown starts forward, reverses
and stops at the instant it is commanded to make any of the
operations, and it never makes a mistake, provided the orders
are properly directed. These orders are spoken into the mouth-
picce of the telephone microphone that the young lady is
holding.

1t is important that single sound impulses arc given very
clearly. The orders are issued through an ordinary telephone
transmitter of the carbon microphone type, and the action of
the train is dependent upon the voice impulses of the trans-
mitter. In the command “Go ahead, Casey.” thesc three
words make the irain move ahead. Two words, for instance,
“Back up,” send the engine backward, and the single word
“Stop” breaks the circuit and “Casey” comes to a standstill.
By moving the transmitter a short distance away from the
mouth, the operator may carry on considerable chatter with

CONTROLLING THE TOY LOCOMOTIVE

Figure 4. This is the schematic airing diagram of the woice-controlled
thyratron selected circuit used for starting, stopping and reversing

the engines

AR

A MODERN “FRANKENSTEIN”

A modern mechanical man seated alongside

of his human master, awho merely has to speak into a

microphone to make him perform; smoke a cigarette, run
a wvacuum cleaner and answer questions

Figure 1.

“Casey” without affecting the action of the train in the least.

The control microphone used is particularly sensitive to
acoustical signals, and the operator may direct “Casey”’ tc
travel around the track and stop at a designated point. By
“blowing” into the transmitter the operator is able to check
the engine at any point. (The puff of wind acts the same as a
spoken word.)

A little side arrangement is that the tiny locomo-
tive with an electric headlight is made to pass a
light-sensitive cell known as a photoelectric cell.
Every round trip of the locomotive is recorded on
the counter electrically. The equipment used for

100
OHMS

TRANSF

it is similar to that now used in the Hudson
Tubes in New York to count automobile trathc.

In the radio robot, as well as in the toy locomo-
¥ tive, we find certain principal similarities. In
both cases action is controlled by sound impulses.
In both cases the syllable as such has been more
important than the meaning of the word. Modu-
lation and fine differentialities of these impulses
are of minor importance. .

It is now intercsting to note how these sound
impulses have been translated in the case of “Casey
Jones” into the control of machines.

Figure 4 shows the wiring diagram of the ar-

rangement used in the case of the toy electric

train. The power for moving the little locomotive

l (Casey Jones) is furnished by a little electric
OUTPUT motor within the “engine’” The direction in
IR AYG which this motor runs is dependent on the direc-
tion of the current passing through the motor. If

www americanradiohistorv. com
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the polarity of the current is
changed, the motor runs in an op-
posite direction and naturally, then,
the locomotive runs backward. The
command of the voice, “Go ahead,
Casev,” is converted into three elec-
trical impulses which are carried
through to the special selector which
determines the polarity of the track
and upon this polarity is dependent
the direction in which the locomo-
tive moves.

The wiring diagram in Figure 4
gives an approximately idea of the
fundamental circuits which make
this selection possible. We see on
the left side the microphone, M. In
series ‘with this microphone is a
battery of 4.5 volts and the primary
of a transformer. Now the acous-
tical impulses therefore will com-
press the carbon in the microphone
and thus reduce its resistance as
fong as it is compressed. In this
moment the current is increased
suddenly. This change of current
impulse and voltage is stepped up
in the transformer, the secondary
of which is connected to a rectifier
unit of the copper-oxide disc type.

It is readily understood that only
the change of current is transmit-
ted, and any amount of steady cur-
rent will noz affect the secondary,
as only changes in the magnetic
flux brought about by changes in
the electrical current of the primary
will have an effect upon the sec-
ondary.

But what can bring about this
sudden change in the current? It

is just an acoustic impulse as such, and we understand now
why it 1s the same for thl\ equipment whether we say “bang,”
It is not the meaning of the word,
but the single impulse that is transmitted.

This current, which has been rectified,

or “go,” or even “stop.”

upon the magic wand of the
electronic scientist—a vac-
uum tube. In our case we
have a gas-filled tube of the
thyratron type FG-17.

As it needs only the mi-
nutest amounts of current
to start a considerable dis-
charge between the filament
and the plate, it is possible
to control a considerable
quantity of electric current
which can be impressed
upon the relays.

The filament of the thyra-
tron is heated by a step-
down transformer which
transforms the 110 volts of
the line to the 2.5 wvolts
needed. It will be noted
that one side of the primary
and secondary are connected
so that the transformer acts
as an auto-transformer.

The use of alternating
current on the plate causes
current to flow only when
the grid maintains a certain
potential that introduces
the initial discharge. This
is of particular importance
in the use of thyratron

Figure 2.

Rapio News ror FEBRUARY,

THE “ROBOT’S” CONTROL EQUIPMENT
Figure 5. On this table are shown the wvarious
external elements for controlling the Westinghouse
“Frankenstein’ He can fire a pistol, raise a flag,
talk owver a beam of light and run household

machinery

1s now impressed that operates the robot.

SOUND EQUIPMENT THAT ENERGIZES

cal “deeds”

tubes. If direct current had
Yeen used, this current be-
tween the filament and
plate, once started. would

www americanradiohistorv com

¢ The small table between the operator and the robot
contains the sound and light beam equipment for putting

thoughts into the robot’s “brain” that are followed by mechani-

1933

not have been interrupted as long
as the plate potential was supplied.

Now by using alternating current
the plate potential falls, in the neg-
ative phase, far below the value at
which the continuation of the glow
could be sustained. Therefore, the
glow discharge takes place only for
the moment that the voice impulse
is impressed electrically upon the
grid.  After this the discharge
ceases immediately and no constant
current flows through the tube.

When the current flows, the
tongue of the relay, R, is attracted
by the soft iron of the electromag-
net, FC, by a spring and ratchet
drive. This movement is trans-
ferred to a number of switches. If
one current impulse flows through
the thyratron, the tongue of the
relay is attracted once and there-
fore contact No. 1 is closed. If
two electrical impulses flow through
the relay, the tongue will move
twice. If three impulses flow
through the relay, switch No. 3
will be brought into action, and so
on. These switches are arranged in
such a way that their action causes
current to be started, stopped or
reversed.

The apparatus used in the voice-
controlled train has many other
practical applications in addition to
its fascinating possibilities as a toy.

There are many ways to kill a
cat, and it is possible to close or
open relays by- various methods.
While we have, in the arrangement
described above, a direct transmis-

sion upon a relay operating selective switches, it is possible
to put intermediary members between the sound-sensitive organ
and the operating switches.

One of these possibilities has been used in the equipment
This robot is called “Willie Vocalite,”

and, as the name implies, it
is not only the wvoice but
light that makes it operate.
Of course, the initial sound-
receiving part of the appa-
ratus is similar to one men-
tioned before. Again the
microphone is used, the re-
sistance changes of which
bring about changes in the
balance of a Wheatstone
bridge circuit. The detun-
ing of this circuit operates
a relay which, if closed,
makes a flashlight bulb
light up.

In Figure 5 we see a
close-up of the controlling
equipment. On the right
side is a little case carrying
a photo-cell and a thyratron
tube. On the left side is a
selective switch. Continu-
ing in the same direction is
a gun, the trigger of which
can be pulled by a service
motor. Also a little flag of
the United States which is
raised at the same moment
that the gun sounds. In
the foreground we see a
vacuum cleaner, the wheels
of which have been con-
nected to an electric motor.
If this motor is started by

(Continued on page 505)
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EXTENDING

OUDSPEAKER

WNC]E

The author describes his ex-
periments in increasing the fre-
quency response in a reproducer
system for any radio receiv-
ing set, thus improving to a con-
siderable extent the quality of
reception that can be obtained

By Joseph S. Grant

sounds exactly like the original transmitted sound ‘s

due to the loss of the higher audio frequencies in the

reproducing system. Although the pitch of the high-
st written note in music is below 5000 cycles, it is necessary
to hear frequencies of at least 10,000 cycles if speech or music
are to sound natural. There are many points in the radio re-
ceiver where the much-needed high frequencies may be sup-
prassed, but the loudspeaker is usually to be blamed, and often
justly, since the average cone-type speaker has a low acoustic
output at frequencies above 5000 cycles.

This defect can be overcome by using two speakers, one
being connected in the usual manner and the other connected
so as to respond to the high frequencies only. To accomplish
this, the one speaker is connected in series with a condenser,
the capacity of which being such as to cause resonance at
about 10,000 cycles. By connecting the speaker in this way
a relatively large current will flow through the voice coil at
Irequencies approaching the resonant frequency of the coil
and condenser combination. This will give the one speaker a
rising response characteristic, being peaked at 10,000 cycles
and diminishing proportionately with the frequency. VWhen this
is combined with the other
speaker, a fairly uniform
response can be obtained.

Since the efficiency of a
loudspeaker at high fre-
quencies is largely deter-
mined by the combined
mass of the coil and cone,
it is neccessary to use a
small speaker for this pur-

( NE reason why the reproduction of a radio seldom

response.

EXPERIMENTAL LOUDSPEAKER HOOK-UP

Showes hoze the loudspeakers are connected. Each field coil

has a d.c. resistance of 1000 ohims and is connected to a com-

mon current supply. A series condenser is used in series awith

the woice coil of the small speaker to improwve high-frequency

The same scheme can be used employing only tawo

speakers, one large and one small, providing the impedances
are properly matched to the transformer

A UNIQUE INSTALLATION

The author uses three speakers in a special circuit
design to increase both the high frequency and lowo
frequency response, and installs them in an unused

fireplace

For those who do not have the necessary test cquipment,
the easiest way to select the proper capacity to cause reso-
nance at 10,000 cycles is to tune the radio to a point between
two stations on adjacent channels until a high-pitched whistle
is heard. This whistle is a 10,000-cycle beat-note caused by
the heterodyning of the two carrier waves. It is then a simple
matter to obtain the right size condenser by selecting the one
that allows the heterodyne whistle to be heard with the greatest
intensity.

When using two loudspeakers in this manner it will be nec-
essary to use an output transformer with a secondary winding
for each speaker. Amertran makes an output transformer
having three secondaries, which is excellent for this purpose.
One secondary winding has an impedance of 45 ohms, the other
two being 15 ohms each. Of course, the method of connect-
ing the loudspeakers depends upon their impedance. In this
original installation two Photophone speakers, which have a
voice-coil impedance of 9
ohms each, were connected
in series across one of the
15-ohm secondaries, and the
small loudspeaker, also hav-
ing a 9-ohm voice coil, was
connected to the 45-ohm
secondary in series with a .5
mfd. condenser.

If possible, it will be best
to connect the loudspeaker

posz.  One having a S-inch
cone diameter is sufficiently
large. In some cases the OUTPUT
high-frequency response will
be further improved if the
small speaker is mounted in
iront of the baffle. Also
the voice coil of the speaker
must have a lower imped-

3

TRANSFORMER

fields to a separate current
supply. By doing this, the
frequency response of the
speaker combination can be
altered by regulating the
field current of each speaker
individually, to suit the
characteristics  of the re-

ance than the winding to

ceiver to which they .are

which it is connected in
order to allow for the re-
actance of the condenser.
Following is the reactance
of various condensers at 10,-

connected. In other words,
} if the high frequencies need

apa q boosting, all one has to do
i ) o
100V,

rent of the small loud-

000cycles: .5mfd.,320hms;

is to increase the field cur-
o DC

speaker or reduce the field

1 mid.,, 16 ohms: 2 mfd., 8
ohms; 4 mid. 2 ohms.

current of the other. The
(Contined on page 511)
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Complete “Data On

NEW “SUPER

T his six-tube midget superheterodyne,
easy to build and inexpensive, yet

SMALL, NEAT
AND EFFICIENT

Ample room "is
provided for the
“Super-Six” Midget
chassis in this
home-made cabi-
net which mea-
sures only 7%
inches by 73
inches by 1134

By C. Bradner Brown'

as in the usual arrangement. The fact that this is
done at an r.f. rate some 250 kilocycles above the
station frequency prevents the circuit from be-
coming unstable, as it is a well-known fact that, as
in super-regenerative action, a vacuum tube can be
operated at much higher than oscillating voltages
by supplying this voltage in short pulses such that
the tube does not have time to go into oscillation
between positive and negative pulses.

The use of a —38 in this stage also greatly re-
duces interference due to cross modulation by
strong local stations. As would be expected, the

HE physical size and high amplification factors of the

new —30 series tubes suggested the design of a real

midget receiver. Heretofore most midget sets have been

midget in performance as well as size. The high gain
obtainable in intermediate stages with the type -~38 tube,
however, promised a receiver that would stand up with the
larger models as to performance while still retaining the ad-
vantages of small size.

A type —38 tube is used in the first stage as a combination
r.f. amplifier and frequency changer. Ordinarily, the gain in
this stage is very low, but by the incorporation of a new prin-
ciple the amplification is made considerable. It will be no-
ticed that the type —56 tube used in the oscillator is coupled
to the frequency-changer stage through a coil inserted in the
suppressor-grid lead. Thus the r.f. from the oscillator swings
this grid both positive and negative with respect to the cathode.
During the positive part of the r.f. cycle a condition exists in
the —58 tube much like that necessary for oscillation, and it
will be remembered that in an Armstrong super-regenerative
circuit a very high effective amplification is obtained by using
this principle. Thus considerable extra gain is obtained over
this stage by driving the suppressor grid at the oscillator rate
than would have been the case had the cathode been modulated

*Engineers, First National Television Corporation.

FIGURE 1. THE CIRCUIT DIAGRAM

inches outside

selectivity lies almost entirely in the intermediate
stages. The first rf. stage tunes quite broadly,
and for this reason little difficulty will be encoun-
tered in lining up the oscillator and r.f. stages for tracking
purposes.

The volume control is a combination of antenna shunt and
grid bias. A great number of systems were experimented with.
but this control proved the best when it was applied to the
cathode and suppressor grids of both the r.f. stage and the in-
termediate stage. It was found necessary to use the antenna
shunt combination in order to reduce the signal strength to
prevent overloading. It works very well, partially because the
—58 tube is of the remote cut-off tvpe, the mu of the tube
decreasing from around 1500 to as low as 50 when the negative
grid bias is increased. This reduces the amplification in the
intermediate stage where it is the most effective in reducing
volume.

A second type —58 is used in this stage, having both input
and output tuned. Very thorough shielding is necessary if this
stage is to be operated without oscillation, but with proper
precautions an exceedingly high gain will be obtained. It is
this amplification which accounts for the performance of the
set despite the small size of the chassis.

A type —57 tube is used in a tuned input, grid-bias second
detector circuit for both gain and quality of reproduction. The
plate circuit is loaded with the conventional low-pass filter
consisting of an r.f. choke and two by-pass condensers. This
increases the gain obtainable in this stage greatly and so bet-

UNDER THE CHASSIS

THIS TRANS
BUILT IN THE
SPEAKER

™

Hi

HOV

S =1

Y X X
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j%w to Build the

SIX”

using the new -50 series tubes, is
offers surprisingly good performance

and Kenneth Alexander”

ters the overall performance of the receiver.
The pentode —47 stage is the usual type, feeding
into an output transformer with the proper im-

pedance to give maximum gain with best quality of 71, .5, itz
reproduction.  The power supply consists of a shield in place is
type —80 rectifier feeding a brute-force filter of the first detector.

8 mifd. input and output, the field of the dynamic
speeker being used as the single choke coil. This
results in a considerable saving of space and is
sufficient for the current requirements of the set.

The full voltage of the power supply, some 260
volts, is applied to the ~38’s and the pentode. The
oscillator and detector are supplied through drop-
ping resistors, while the screens also are operated
at a Jower potential. The by-pass condensers
shown arc necessary, all unnecessary parts having been elimi-
nated in the preliminary tests before the parts were definitely
placed in the chassis.

In case the constructor wishes to make his own if. trans-
formers, and the ones described are considerably smaller than
the commercial models, complete details are given in Figure 2.
The coils are wound on a winding form which fits the chuck
of a hand drill for convenience. Two paper washers are placed
in the winding form to prevent the wire from coming in con-
tact with the wood blocks. A paper ring must then be pre-
pared on the dowel to serve as the “core” for the coil. This
15 done by winding several turns of bond or writing paper and
securing the end with some Duco cement. This ring should be
free to slip off the winding form dowel when completed. The
coil is then scramble-wound, taking care to bring out the inside
wire through a slot in the rear block before starting to wind.
Every few layers, a coating of collodion should be applied to
the voil.  This mixture can be made by dissolving some clear
celluloid in acetone. When the coil has been wound, the end
block is removed and a further coating of collodion is applied
to the coil. Tt is then allowed to dry thoroughly before using.

THE CHASSIS

The oscillator is
concealed behind
the =80 rectifier.
The two i.f. tubes
are at the right
avith shields
moved

re-

Four of these coils must be made for the two transformers.
A piece of dowel is cut to length and the coils slipped over
the end. When the supporting bus-bar has been driven in
solidly and bent over, the unit may be fastened to the tuning
condenser by soldering the bus-bar to the two opposite terminal
lugs. This results in extremely strong construction with a
minimum of space taken up. When all of the wires have been
connected, the coils may be spaced one-half inch apart and
dipped in parattin to prevent the absorption of moisture. The
shield can should then be placed over the completed trans-
former and cut off at the bottom so as to leave about a ¥4-inch
clearance at the top of the can. This 1s necessary in order
to reduce the size of the can to proper dimensions in order
to allow its mounting inside the chassis. Some care should be
taken that the bus-bar used for supporting the wooden dowel
does not touch the shield can, and a paper lining placed inside
the shield can will prevent any possibility of a short-circuit
which would be disastrous to the —80 tube and filter circuit.

The antenna coil (Figure 3) consists of a 1Y4-inch form
wound with a primary and a secondary., The primary has 20
turns of No. 28 enameled wire and (Continued on page 502)

COIL AND CHASSIS CONSTRUCTION
Figure 2 (a) shoxes section of completed transformer, (b) form employed in preparing coils and (c) the specifications

for i.f. mounting and adjustment holes to he provided in front and rear aalls of chassis.
Figure 4 shows details of oscillator coupler.

antenna coupling coil.

Figure 3. Specifications for
Figure 5. From the dimensions given, readers

aill be able to duplicate the author’s chassis
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Equipment and Technique for

OME RECORDIN

Continuing his helpful and informative discussion of home recording,
the author gives special attention this month to the recording
process and particularly to microphones suitable for this work

for playing records. Recording is the re-

verse of playing. A loudspeaker can be used back-

wards as a microphone, feeding an amplifier, which
drives the pick-up, which cuts the record. But, in general,
better results are gained by using as a pick-up some device
designed to convert sound waves into electric variations rather
than the reverse.

There are many kinds of microphones on the market—car-
bon single-button. carbon double-button, condenser, dynamic.
The standard condenser and dynamic microphones are far too
expensive for the average amateur. However, the homemade
condenser microphone described in the April and August issues

of Rapio News is extremely well
|[ By Lt. Wm.

I AST month we described the apparatus required

suited to recording work, and the
cost of its parts is surprisingly
small. Double-button carbon mi-
crophones are intermediate in
price and performance and can be obtained in a variety of
models from any large radio house. The modest single-button
carbon microphone, simplest and cheapest of all, is capable of
satisfactory performance when well made, as evidenced by
the fact that this type is part of some standard RCA-Victor
home recording radio-phonographs.

Any good single-button microphone can be used. Even the
transmitter of a new type telephone hand-set is fairly satisfac-
tory. The writer uses an RCA-Victor hand microphone, shown
in the illustrations, which draws a current of about 10 ma.
from a 6-9 volt battery and has an average resistance of about
600 ohms, approximately matching the primary of a standard
single-button microphone transformer such as the Thordarson
or the Trutest. This microphone, being last year’s RCA
model, is offered in small lots at less than two dollars by
some large radio mail-order houses. The Universal model X
microphone, a relatively inexpensive double-button type, should
also be satisfactory.

If the microphone is held in the hand close to the mouth, as
in the RCA-Victor and other commercial systems, three stages

THE CONTROL EQUIPMENT

It is consenient tn arrange the phonograph equipment in the
top of the radio cabinet. This not only simplifies the re-

cording process, but keeps the equipment out of sight achen
not 1n use

Part Two

H. Wenstrom II

of audio amplification, as provided by the writer’s
main amplifier, would be sufficient. But for reasons
detailed later in this series of articles, it is preferable to sus-
pend the microphone in front of, and not too near, the voices
or instruments to be recorded. This decreased sound pick-up
calls for more amplification, which is provided by an extra
stage (or microphone amplifier) between the microphone and
the main amplifier. With a double-button microphone or a
condenser microphone, two such stages might be required.

The writer’s microphone amplifier, shown in Figure 5 and
one of the photographs, is simple in construction and was
thrown together. board-mounted, in a few minutes. The mi-
crophone transformer is a Thordarson single-button type. its
secondary being shunted by a
100,000-ohm resistor in the inter-
ests of stability and quality. The
200-ohm potentiometer acts both
as an auxiliary volume control and
as a microphone current control. All batteries are mounted
on the board with the apparatus. In place of the UX-86+4
tube used by the writer. a type =30 woquld do very well, as the
audio energy level in this stage is very small. The latter tube
would, of course, require a small 3-volt A battery and a 16-
ohm filament resistor.

From the microphone amplifier the voice currents enter
the main amplifier through the input volume control. which is
usually set somewhere below maximum to avoid feed-back re-
sulting from too high gain. If radioc music rather than local
talent is being recorded, it enters the main amplifier at this
point directly from the radio tuner.

Weighting the Pick-up

The phonograph pick-up, which also acts as a record cutter
in recording, is plugged into the amplifier output. So that the
needle may not jump out of its groove despite its rather strong
vibrations, the pick-up is weighted down while recording with
a yoke-shaped piece of metal weighing about two ounces. For
recording, the output volume control is always set at maxi-
mum. When radio music is being recorded, it can be heard
simultaneously on the loudspeaker; but when local sounds are
registering, if the amplifier gain is adjusted for studio type
microphone pick-up, the loudspeaker must be disconnected to
avoid howling.

CIRCUIT OTF “MIKE” AMPLIFIER

This is the circuit of the amplifier showcn in the
accompanying photographs

Figure 5.

100,000 OHMS __ 864

MICROPHONE N
TRANSFORMER ™+, _
200 “
OHMS '

AAAAAAAAAAAAAA.

MA., @ o 3
of%%s
MIKE
]
AppraO—] ‘
[L=»—||||||||—- 1.5 OHMS 70 A
4.5-9V. AMPLIFIER
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So much for the apparatus used
in heme recording. To record in the
most elementary way it is only
necessary to connect the micro-
phone to the amplifier input and
the pick-up to the amplifier out-
put, start the weighted pick-up on
the blank record and speak into
the microphone. Making worthwhile
records, however, demands more
complicaled and wvaried technique,
which will be described in detail next
nmonth.

Microphone Technique

One of the curlous things about
home recording is microphone fright.
From the behavior of some people,
as they confront this enigmatic in-
strument for the simple purpose of
making a record, one might think
that it was connected to WEAF and
a national network. The fact that
what the “performers” say and how
they sing are going down in semi-
permanent form, perhaps to poster-
iy, seems to account for most of this
trepidation.  The result, however,
adds to the general excitement and
makes recording more fun, especially
when it is being enjoyed by a sizable
group of people.

As to the microphone itself, various instruments can bhe used
in a variety of ways. The most common and elementary
microphone technique is to hold a single-button carbon trans-
mitter within one or two inches of the mouth. Most people
mcorrectly hold it directly in front of the mouth, where the
blast of expelled air tends to rattle the diaphragm and un-
pleasantly accentuate high frequencies, and the moisture of
the breath condenses on the diaphragm and other working
parts. perhaps getting into the carbon granule chamber and
causing the granules to pack solidly together. For at least two
reasons, therefore, it is desirable to hold the microphone at
the side of the mouth, as shown in Figure 6, if reasonably
good quality is expected.

Experience in home recording, however, soon teaches that
heolding the microphone in the hand at all is clumsy and un-
desirable technique. Imagine, for example, a public speaker
holding a microphone in one hand and his notes in the other,
meanwhile trying to turn the pages of his manuscript with
the thumb of his microphone hand! Or imagine the conductor
of an orchestra rushing about with a hand microphone, trying
to pick up the various instruments! If home recording is to
find its widest and most enjovable scope. the hand microphone
simply will not do, for artistic reasons alone. And there are
technical reasons also. In the hand, the microphone is sub-
jected to vibration and jars which impair the quality of the
record. and upping the microphone this wayv or that during

THE MICROPHONE AMPLIFIER
This simple pre-amplifier provides reserve gain needed to
climinate the necessity for speaking directly into the micro-
phone. With highly damped carbon microphones, or =vith
condenser microphones, a tawo-stage pre-amplifier 1s desirable

467

THE HOME RECORDING SET-UP

The complete equipment described is here shown as installed in a home

recording, almost impossible to avoid, varies its current and
consequently its performance from moment to moment.

The alternative is to suspend the microphone in a fixed loca-
tion and place the voices or instruments to be recorded where
they will register best. This is the principle followed in all
broadcasting studios, except that microphone stands are nor-
mally used. As two pieces of thread depending from the living
room moulding, scarcely visible when they are hanging against
the wall, are considerably cheaper and less obtrusive than a
stand, they are used by the writer.

With the studio type of microphone (which may be simply
a hand microphone suspended in the air), voices are more
distant from the diaphragm, and the microphone output is
less. As a result, more amplification is necessary. The writer
finds it necessary to use, with the RCA-Victor microphone,
one microphone stage in addition to the three-stage main am-
plifier, as described last month. Double-button carbon micro-
phones or condenser microphones would require perhaps
another additional stage, or four to five stages in all. In the
writer’s apparatus, not all the available gain is used in record-
ing; it cannot all be used. in fact, without sctiing the circuit
into high-frequency oscillation because of capacity feed-back.
But there is sufhcient gain to provide adequate recording
energy when people speak or sing in ordinary tones of voice a
foot or two from the microphone, (Continued on page 503)

MICROPHONE TECHNIQUE

Figure 6. Here are showen the correct and incorrect positions
when using a hand microphone

BLAST OF MOIST
AR FROM MOUTH
OF SPEAKER

INCORRECT

KEEP NICROPHONE
IN VERTICAL
PLANE FOR

PROPER
DISPOSITION
OoF
CARBON GRANULES

CORRECT POSITION
OF MICROPHONE AVOQIDS
BLASTING AND MOISTURE
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Some Important Hints In

[Learning

the Code

It is important that the beginner setting up to learn the

code start in the right way and the author points out several

important things that should be learned in order to eliminate
the possibility of starting with bad habits

BVIOUSLY the ambition of every radio operator is
the ability to copy three to six words behind the trans-
mission, easily and accurately, with either pen or
“mill.” It is equally obvious that such a worthy am-
bition may be realized if one goes about it the right way.

The ability to copy behind is neither a trick nor a gift. No
one ever became a skilled telegraph operator in a “hit-or-miss”
way, any more than has any one ever become a skilled mu-
sician, surgeon, typist, tennis player, or in fact, anything that
requires skill. I have heard much of “gifted” operators, but
of the thousands whom I have trained and with whom I have
come in personal contact, I have yet to encounter one who
was actually “gifted,” who became
a skilled radio operator without a
methodical system of training. [[ By Walter

During the past twenty vears I
have been closely associated with
and have trained champions and near-champions, including
Theodore McElroy, whose official speed was 5675 words per
minute for 5 minutes, who could easily copy plain language
from 4 to 10 words behind at speeds so fast that other
operators, standing by, were unable to read.

Have you ever witnessed a game of golf between profes-
sionals? Or a game of tennis. Have you had occasion to see.
for instance. Bobby Jones at a tense moment of a game when
all depended on a perfect putt, and nonchalantly approach his
scemingly impossible task, chewing gum, while the great
throngs of people crowded about him held their breath?

Before trving to define skill, let us be certain that we
understand what it is not. Skill is not an accident. And skill
is not a “gift,” No human ever was born with skill to
perform any task whatsoever. Whatever they have accom-
plished twenty vears after their entrance to human society

is due to their training in these particular accomplishments.
Skill, then, is the result of properly directed training.

Whether it is a typist whose flying fingers never strike the

wrong key while her trained eye is following the copy, or a

surgeon whose trained hand guides the sharp knife unerringly

through a myriad of infinitesimal veins and nerves near the

heart or brain, or a radio operator copying fast stuff 3 to 6

words behind, accurately and without that tense nervous and

mental strain so common with the unskilled. If you learn to

do a particular task correctly at the beginning, and continue

doing it—over and over—without deviation. eventually you

can accomplish it without having to “think” about it, con-

sciously.  You perform it semi-

automatically. Your sub-conscious

H. Candler® ]] mind does it without the persistent

direction of the conscious mind.

If you make a false start, pursue

wrong methods, or undertake to teach yourself without the

infallible guide of experience, you will become confused and

uncertain and soon you will be wandering around in a circle
like a traveler who has lost his way in a strange forest.

The chief characteristics of bad sending are lack of con-
sistency in “timing,” “spacing,” ‘“character-formation,” and
poor “speed.”

Here is a very necessary thing to know about the dits and
dahs of which Continental-Morse code consists. A dit is short
—as short as you possibly can make it, whether sending 2
words per minute or 50 words per minute. It always is made
the same way. There is no other way to make it. There are
no slow and fast dits any more than there are long, short and
medium dahs. A dah is exactly three times longer than a dit,
regardless of speed.

So long as vou believe there are variations in the length of

TO BECOME A FIRST-CLASS OPERATOR ONE MUST PRACTICE

Beloso are shoaen students receiving code signals through head sets transmitted by the instructor
or by machine. Practice is important, but practice along the right lines is still more important
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dahs and that dits may be made slow or fast, as the mood
strikes, you will not make any progress toward becoming a
skil ed operator.

Examine the dit characters—e,ish,5., and the dah char-
acters—t,m,0,0. They will serve to illustrate our funda-
mental principle. When transmitting the word “his” at, say,
10 wpm., you make the four dits of the “h” as fast as you
can, mthout cramping your arm or squeczing the key, uni-
formly, thus (....) then you allow the space of four dahs
to intervene before making the “i” thus (..) and the space
of four dahs before making the “ ” thus ( )

When you start out to send 10 wpm speed, main-
amn that speed. Be consistent. If vou allow the
space of two duhs between two letters, three dahs
between two more and four or five between two
more, your speed Is inconsistent and hard to copy.

bear in mind always that your sending speed is
increased and decrcased by the lcngth of your
spaces, not by the speed of vour individual sig-
nals. At 10 \\prn you will send the word ‘“his”
like this—"h s.” At 20 wpm., you will
send it thus—" hwi_—s.” At 30 wpm., thus—
“h-~i-s.” Beyond that speed you ccn soon learn to
regulate your own spacing uniformly if you have
patiently come up from the 5 to 8 wpm rate uni-
formly and developed your “timing sense” which
1s as necessary to code transmission as it is to
music. You must practice until you can time your signals
automatically—without having to “think” about it.

The first necessiry is uniformity in making dits and dahs.
There is only one length of dah ( -) not (— ) or (——).
The joining of your dits or dahs in parts of a letter must be
uniformly done or you make something else than what you

intended. Example, the letier “v.” If nmde thus (-+-—) it is
“st.”  If thus A+ -=) it is “la” If (- - - =) it is “ecet.”
If t.hus (- ---) it is “cu” So you will readily understand that

Gy

? like all the signals of Continental code, can be transmitted
but the one way. thus (.-

Skill, then is the result of 1epet1t10n The man who has half
a dozen or more dificrent styles of penmanship never hecomes
a skilled penman, and so with any and everything, but most
particularly does this apply to transmitting code.

For twenty years I have been preaching the one purposeful
slogan to my students, and may I not suggest it to you? “If
vou are going to be a Radio operator, be a good one!”

You send and write with
your hand. The motive
power of vour hand is sup-
plied by the muscles of your
fingers, wrist, forearm. up-
per arm, neck, shoulders
and back. The controlling
power of the muscles is sup-
plied by the nerves, which
are amenable to the brain.
We Jearn to telegraph,
hence it is an intellectual
process. When we succeed,
through certain procedure,
in tving it up with our in-
stincts, it hecomes what
we term ‘“‘second nature,”
just as do most of our
other acquirements. When,
through a process of co-
ordinative training, we can
transmit and receive code without conscious thought as to how
many dits make the letter “h” and how many dahs make the
fetter “0.” and varying combinations for other signals, we be-
come skilled proportionately. Lack of skill simply means we
have not yet acquired the ability to co-ordinate our faculties.
Trying, in a “hit-or-miss” manner to force untrained faculties
to co-ordinate is like trying to force a savage chieftain to read,
write and act the part of a gentleman. That is why so many
ambitious code students hecome so nervous that in many in-
stances, under pressure, they collapse.

The foregoing is for the purpose of conveying to you that
poor concentration, lack of receiving, writing and sending
ah:lity, inability to copy a few words behlnd and make a clean,
accurate copy, are cffects, only. Trylntr to handle effects is

* The Candler Svstem.

“No one ever became a skilled
telegraph operator in a ‘hit-or-
miss’way, any more than has any
one ever becomeaskilled musician,
surgeon, typist, tennis player, or in
fact, anything that requires skill.”
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COMTFORT FOR
MUSCLES

In transmitiing proper
support for the arm
muscles is a thing ihe
experienced operator al-
ays insists on

futile.
overlook or ignore the functioning of the brain in telegraphing

We must deal directly with fundamental causes. To

is a grave error. You telegraph with your brain. The hand
that sends and writes is merely a servant of your mind—does
as the mind directs.

When your hand, for any reason, cannot execute the com-
mands of the brain, the brain {rets and worries, Your hand is
passive—it does not think, hence it does not worry. It can be
trained to co-ordinate with the brain and carry out its com-
mands, but until it has been so trained its capabilities are ex-
tremely limited.

Science teaches us that the muscular system is an automatic
living mechanism of the most complicaied and wonderful
kind. To every muscle arteries carry their vital streams of
food and oxygen. The muscle cells select their own diet. and
the veins (not the arteries) take away the waste products.
Anything that interferes with this process interferes with the
co-ordinative principle of your body and throws it out of gear.
On every muscle there are
the fine endings of some
nerve which comes directly
or indirectly from the spinal
cord, and, at the proper
moment, a discharge along
the nerve causes the whole
mass of cells or fibers in
the muscle to contract
simultaneously and liit the
bone to which the muscle
is attached. The nerve im-
pulse is slight, merely like
the match set to the great
energy stored up like pow-
der in the muscle.

Now apply this process to
telegraphing—to sending. to
receiving and writing with
a pen or “mill”.  Anvthing
that interferes with the
normal functioning of a muscle, especially in the arm of the
telegrapher, throws the entire muscular and nervous syvstem
out of balance.

The transmitting key should be placed on the table far
enough in from the edge so that vour arm will be supported
comfortdbly by the nwsclcs in the forearm. The key should
be held loosely, but not squeezed, in a comfortable position so
that the muscles will be able to obey the commandments of the
nervous system including the brain. Then start in practicing
sending the code from a newspaper or from a book, keeping in
mind the spacing requirements that I have prewously set
forth. But be sure that vou make vour spacings exactly cor-
rect so that your future practice wiil teach you to transmit the
code correctly rather than incorrectly. Practice makes perfect
but bad habits in sending the code are just as hard to get rid
of as any bad habit.
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COMPLETE P.A. SYSTEM

Figure 1. A highly efficient rack and panel sound repro-
ducing system acith a Class “B” amplifier, phonograph
equipment, control panel and a seven-tube super

DRILLING LAYOUT

Figure 3.

Detailed dimensional drascing of the acooden baseboard for
mounting the phonograph motor, turntable and pick-up

Rapio News For IFrpruary, 1933

How to Build A
RACK 4224 PANEL

PUBLIC
ADDRESS
SYSTEM

First of a series of articles giv-
ing full constructional details on
all the essential units of equipment

By William C. Dort

Part One

ANY an individual serviceman, operating his own busi-

ness in a modest way, has felt the urgent need for a

commercial type rack-and-panel public-address system

—he could use it to rent out for public meetings,

public-address work, community dances, etc., and thus gain a

considerable revenue that he now has to miss. Also there are

many experimenters who would like to own a unit of this type
for their own personal use.

It is the purpose of this series of articles to give the con-
structor accurate details for building such a unit, containing a
powerful amplifier of good tone quality, a superheterodyne
tuning unit for bringing in air programs, a phonograph repro-
ducing unit for playing records and a mixing panel that will aliow
of adjustment of the various units, switching, as well as pro-
vision for the use of a microphone. ~The series will contain
individual diagrams for cach section or panel and with full con-
structional details and operating data so that anyone having a
fair knowledge of radio construction will be
able to build the various units and assemble
them into a complete sound system. The
present article will be confined to the con-

<
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struction and assembly of the mounting rack.
the installation of the amplifier and the con-
struction of the mounting board for the pho-
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nograph motor, the turntable and the electrical
pick-up.

The Power Amplifier

~ When the constructor has finished the ini-

3 tial assembly as described in this article, he

will have a combination electric phonograph
By and power amplifier to which he can connect a
suitable auditorium dynamic speaker or speak-
ers, comprising a complete sound-distributing
system that he can be justly proud of. The
results of this work will spur him on so that
he will look forward with a great deal of inter-
est to the succeeding articles on the mixing
panel and the radio tuner.

Reference to Figure 1 discloses the Class B
amplifier which has already been described in
detail in the article by Mr. Littman in the
December, 1932, issue of Rapto News. This

4
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amplifier is capable of delivering 20-26 watts
of undistorted output power and uses six
vacuum tubes, as follows: two tvpe -36
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tubes, threc type —46 tubes and a type —83 rectifying tube.
These are the tubes that make possible the enormous power
output {rom this type of amplifier. The amplifier itself is
equipped with an efficient volume and tone control and a plate-
voltage delay switch. The input circuit of the amplifier can
be connected direct o a radio tuner or a high impedance
phonograph pick-up. A future article will describe a complete
control panel for mixing and controlling several microphones
and pick-up circuits.

The output circuit of the amplifier is designed for multi-
speaker coupling and the power supply with the new —83 tvpe
rectifier is capable of furnishing field-excitation current for one
to eight dynamic type speakers. The overall measurements
of the amplificr are: 9 inches wide hy 9 inches high by 1734
inches long. :

Phonograph Equipment

The Coast to Coast a.c.-operated phonograph motor and
turntable called for in this rack and panel is a dual-speed
combination designed to operate at 3375 or at 78 revolutions per
minute. The motor has a selection cam switch for the two
speeds; it i1s governor-controlled and it is equipped with an
automatic stop. The 12-inch turntable is covered in velveteen.

The phonograph pick-up is a General Electric feather-balance
type and is rated at 200 ohms a.c. impedance. It is connected
Lo a matching transformer the secondary of which has the
proper matching value for the input circuit of the amplifier.

Besides the regular complement of tools, the builder should
have an electric hand drill, a hack saw with new blades and
an adjustable wrench and pliers to take the various sizes of
bolts and nuts employed in the construction of the rack. The
overall dimensions of the rack are: 45 inches high by 19
inches wide by 10 inches deep.

Iigures 3 and 4 contain the measurements of the vertical
supports and the front and side cross-pieces. When the dif-
ferent sections have been cut to size, spot and drill the holes
as indicated. To minimize the labor in cutting and drilling,
the rack supports are made from 4-inch thick soft sieel angle
stock.  The necessary heavy base for the rack is made of 7.
inch iron stock, and it may be advisable to procure the two
pieces, cut to size. With a good grade of steel bit, the holes
it the iron base may be drilled as indicated in the drawing
shown in Tigure 4. TFor a finished job, these holes should be
countersunk for a No. 14-20 countersunk-
head machine screw.

When the above work is accomplished,
bolt the upright supports to the front
cross-pieces (which measure 19 inches
long) and also to the side Cross-supports
(measuring 10 inches long). The No.
14-20 square-head machine screw, 1 inch
long, is used in this assembly. The next
job is to prepare the base and top plates,
from @'r-inch sheet steel. The size of the
base plate is 97¢ inches wide by 187
inches long, and it has a V4-inch fange,
front and back, 1634 inches long. The
top plate measures 10 inches wide by 19
inches long. )

Before installing the amplifier it will
be necessary to prepare the side protec-
tion screens which are cut to size, as
shown in the illustration Figure 2. These
screens are fastened to the rack supports
with No. 8-32 round-head machine screws
V% inch long. When the heavy iron base-
plates have been bolted in place, the com-
pleterack, including the protection screens,
arc Lo be given a coat of black paint.

The next job is to prepare the wooden
baseboard, which measures 34 inch thick
by 137% inches wide by 19 inches long,
for mounting the phonograph motor and
pick-up. All the holes and cut-outs for
this basehoard are shown in Figure 3.
For the correct installation of the phono-
graph motor and pick-up, careful atten-
tion should be paid to the dimensions
shown in the drawing. Before mounting
the equipment, the board is to be fin-
1shed with a coat of black paint. The
equipment  (Continued on page 501)

Figure 2.

e Shoacing the installation
amplifier and phonograph motor baseboard.
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WORKING DRAWINGS OF RACK AND PANEL
Figures 3 and 4. The dimensions and drilling speci-
fications for the wertical supports, front and side cross
picees and base plates. Standard 17 by 1" angle stock is

used for the rack assembly

INSTALLING PHONOGRAPH BASEBOARD

of the completely assembled Class “B”
It further showes the side protec-

tion screens ready for jastening to sides of racks
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INTRODUCTION TO THE VARIOUS PHYSICAL

Phenomena Underlying ‘R adio

Radio apparatus of today, including television, uses practically all of
the physical phenomena capable of being controlled by science. Devices
which can be assembled within the space of a few cubic feet involve
actions and energy transformations ranging over the whole domain of
physics. Sound, heat, light, electro-static and electro-magnetic changes,
as well as the dynamics of moving parts, are linked together in a chain
of interactions which require study if we are to understand them

HE production of heat by friction is too
common a phenomienon to arouse our
curiogity and ordinarily we never think
of it unless it becomes a source of
trouble, as when a bearing sticks or a fuse burns out. In spite
of its troublesome aspect, friction is obviously essential. for
without its restraining intluence the mutual attraction of all
matter would soon upset the world as we know it. On the
other hand. we do not think of the electrical or radio phe-
nomena which always accompanies fric-
tion. and mechanical action in general,

By E. B. Kirk

Part Three

erated in appreciable quantities around us in a
number of ways. Probably most of us could
not readily give more than a very vague expla-
nation for these actions in terms of electron
physics. Air currents, escaping steam, the exhaust of an auto-
mobile, or the passage of an aeroplane through the air (dry
air, of course) can give rise to sufficient electrical charge to
cause explosions if inflammable gases are about. Evaporiza-
tion or the atomizing of liquids has been used for the produc-
tion of static electricity, as in Arm-
strong’s ‘“hydro-electric” machine. A

as being of much practical importance.
Tor centuries friction was the only way
of producing electricity, and considerable
ingenuity was cxpended in the construc-
tion of friction machines. Volta’s dis-
covery (1800) of contact potential and
chemical reactions producing electricity
marked the beginning, and the discoveries
of Faraday (1821) and Henry (1829) of
the relations of mechanical action, mag-
netism and induction completed its down-
fall. At the present practically no at-
tention is paid it. It is possible, though,
that friction machines may come into
vogue again: of course, not as they were,
but in a redesigned and glorified form.

I——'APPROX. 30" ——

Electricity by Mechanical Action

GLOW CAUSED BY THE
FRICTION CF THE MERCURY
AGAINST TH’E TUBE

sand-blast striking a conducting object
can set up small currents.

In many cases these charges have be-
come a definite problem in industry.
have been suspected of being the cause
of mine explosions, igniting fire-damp or
finely divided coal dust. High potential
from rapidly moving belts have been
thought to be the cause of insulation
breakdowns in generators and motors.
And in paper making, in printing (even
on mimeograph machines), weaving and
cleaning establishments, means have had
to be provided for leading the charges to
ground, either to prevent explosions or to
allow the materials to be handled in the
proper way.

Although static charges have on the

_MERCURY

In addition to the electric friction ma-
chine which {urnished the first man-made
source of electricity and served in the
establishment of the groundwork of pres-
ent theory (used by Hertz in his first
experiments with radio waves), we have
innumerable mechanical actions taking
place in daily life which give rise to elec-
tricitv. Of course, if all matter consists
of electrical charges and nothing else,
every action is electrical in nature. This
is a useful way of picturing phenomena, for it gives the sim-
plest explanations so far for what is otherwise mystifying in
the behavior of matter. But putting aside for the moment any
such all-inclusive point of view, we find clectricity being lib-

FIRST ELECTRIC LIGHT

In 1675 Picard noticed a gloww above

the mercury of a barometer tube he

awas carrying. In 1705 Haukshee ex-

plained this action.

the mercury, when agitated, against

the glass produced sufficient electri-
cal charge to cause the glow

whole been a nuisance outside of the lab-
oratory, they have been put to some little
use. The repulsion of similarly charged
bodies has been emploved for separating
thin sheets of material (gold leaf, for
example) or small light parts. Several
attempts have been made to “‘make rain”
by scattering highly charged sand from
aeroplancs, but the results have not been
definite. The use of high potential for
smoke precipitation might be added, al-
though this use is not strictly in the same category. :

Simple contact of dissimilar substances, the same substances
under certain circumstances, or the heating, bending or twist-
ing of a crystal formation may cause appreciable currents to

The friction of

Footnote 1. ENERGY AND WORK—Tor onr later discussions it is es-
sential to have certain fundamental concepts amnd quantitative relation-
<hips clearly in mind. To recall to mind a few important relations the
iollowing definitions and derivations are included. We know that cnergy
i the capacity or the ability to do work, and that work is the result
of a force acting through a distance (not at a distance). This is
expressed—
Work = forcc x distance through which it acts [08]
Torce, which in the final analysis comes down to clectrical attraction
or repulsion whether we arc dealing with Jarge masses or with atoms and
electrons has never heen explained. A force is measured, however.
by the amount of acceleration imparted to a mass which it acts upon.
Force — mass x acccleration (@
(for the definitions of mass and acceleration and for a complete elabora-
tion of the meaning of energy, work and the units used for their measure-
ment the reader is referred to a standard physics textbook).
POWER. We see that time does not enter into the cquation (1) but
that motion. a change of distance is the important thing. This means

that no matter the length of time required for the action to take place
the work dere is the same. - Power, however, does involve time as it
is defined as the rate of doing work.

work done
- )

time required
TFor example a weight may be carried to the top of a building cither
slowly or quickly. The work in the two cases will he the same and
the energy used in raising the weight so many feet above the level of
the ground goes into potential energy. It may be recovered by allowing
the weight to fall back to the point from which it was raised; if the
weight in its fall works levers or some kind of machine mechanical work
can be obtained. If no energy was lost in friction 100% of the original
work would be regained but since no machine can be 100% efficient.
some energy is converted into heat. The power involved in the process
depends on the speed of the change. Ji in one case an hour was re-
quired jor the raising of the weight and in other a minute, 60 times the
power would he required for the jaster accomplishment.

Power — —
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tlow. Contact potential is important in many ways and may
even be the major factor in frictional electricity. It is often
associated with chemical action in such an intimate manner
as to mask its direct effect, but it is always a factor in bat-
teries, electrolytic action, and in all circuits made up of a
series of different conductors. We shall have reason to be-
come better acquainted with these phenomena in later sections.
In our present discussion we shall see that friction, me-
chanical action in general, heat and electrical phenomena are
all explainable in terms of the same basic ideas; that the
atomic and electronic theo-
ries furnish us the best mech-

473

claim, in a broad sense, to the whole domain of energy and
all of its forms of transformations, but in the ordinary and re-
stricted sense it deals with heat energy and its interchanges.
This branch of physics is inclined to deal with heat entirely
by means of mathematical equations and there are some who
say that energy becomes heat only when it ceases to be kinetic
or radiant energy. This certainly takes away any possibility
of forming a mental picture of what is taking place. and such
an attitude is similar to that of the mathematical physicist
who prefers to deal with the atom and the electron. purely as
a serics of equations, refusing
even the picture of interfer-

anisms—in terms of our pres- =
ent knowledge, at least—for
explaining why these phe-
nomena are inseparable,

The Conservation of
Energy

. The conservation of energy
states that all forms of en-
ergy —electrical, chemical,
thermal and the energy of
radiation, light, heat rays,
X-rays, radio waves—can be
transformed and all measured |
in the common terms of me-
chanical work., The validity
of this law, which we have
restated, so far has not been
shaken by any observation or
experiment,

The law of the conserva-
tion of energy denies the pos-
sibility of perpetual motion,

HIS is the third

Resuming This Series

instalment

“Phenomena Underlying Radio,”
ment of which appeared in June, 1932, issue.
Kirk has been conducting a number of researches
in this field collecting complete physical data on
this subject that we believe will be an extremely
helpful addition to the radio engineer’s and experi-
menter’s reference library.
contained in this series does not always deal strictly
with radio phenomena, the physical action as well
as the physical laws expressed are important in
radio engineering design and practice, although in
many cases their true relation has been neglected.

ing wave forms furnished by
| wave mechanics.  For our
purpose. however, it will be
more uscful to think in terms
of the kinetic theory. That
is, to consider the motions of
the particles and the energies
which they have by virtue of
their motions, since such an
approach fits in with the clec-
tron theory of electrical and
radio phenomena.

of the series,
the last instal-
Mr.

Kinetic Theory
Although the material . .

We have previously seen
that, in matter, the atoms
and the electrons arc ar-
ranged so as to allow freedom
of motion of these particles.
The atoms of a gas have the
greatest freedom. They are
in constant motion in all di-
—! rections and are colliding

or the possibility of getting
any work done without the
expenditure of an equivalent of energy in some other form. We
sce all types of interchanges going on about us. Mechanical
work is being transformed into heat, light, sound and elec-
tricity. Light can be changed into sound, heat, electricity and
mechanical and chemical action. Chemical energy of reactions
also appear in all other forms. But in every case no more
cnergy is gotten out than is put in. Even the apparently spon-
tancous appearance of electrical charges requires work drawn
from some source. We may rack our brains in trying to find
a means or a machine for getting around this, as countless
have done in the pursuit of perpetual motion, but in the final
accounting what is present at the cnd was present at the
beginning.

We shall have to assume that the reader is familiar with
the fundamental ideas of elementary physics and therefore has
an understanding of the terms, mass, force. energy, work
power, electrical potential and the units which are used for the
measurement of these quantities.
We shall spend, however, some time
on the kinetic aspect of heat, since
we have under the sections of thermo
and thermionic cifects a number of
clectrical phenomena in which it is
involved. Further, attempts have
been made to apply the kinetic

/l(‘l(

an clectric

KELVIN'S LIQUID JET GENERATOR

In this apparatus the cnergy uf the falling
drops of liguid is converted inte «a potentml
difference hy acting against the attraction of
Friction, hoacever,
in this case play the leading role in generating

with one another with a fre-

quency  determined by the
constitution of the particular gas atoms, the temperature and
the pressure, which control the number of atoms per unit of
volume. In a gas which is left to itself so as not to gain or to
lose energy (that is, insulated), the interchange of energy be-
tween the particles within the gas will come to a condition
of cquilibrium with a division of the total cnergy among the
particles in proporlnon to their capacities for h'lndlmw it.
There are various ways in which the particles may move (dc
grees of freedom. as they are called). They may move in
straight paths between collisions, rotate, or, if the atoms are
joined as molecules. they may vibrate or the molecule as a
whole may rotate. The heat of a gas is the total energy which
it contains by virtue of the kinetic encrgy of the particles.
Temperature, on the other hand, is an energy level and is not
concerned with the total .1mount of energy present, but is
determined by the average kinetic encrgy of the particles.
This, it must be rcmcmbcred is a statistical affair and holds
only when there are a vast number of
particles present, for in a body at
high temperature there are always
some particles which have low speeds
and therefore low kinetic energics,
and conversely, at low temperatures
there are always some particles
which have high speeds and propor-

dues not

theory of gases to the free electrons electricity as it does in Armstrong’s hydro- tional kinetic energy. Such extreme
in a body, and in a number of in- clectric machine cases could be caused by a series of
stances this method has yielded use- collisions of particular particles. all
ful results, as, for example, in Rich- adding to or all subtracting from at
ardson’s basic work on the emission WATER OR any time the number of particles
of clectrons from hot bodies as em- OTHER FLUID with a particular speed as a constant.
bodied in all radio tube filaments. A high temperature represents encrgy
In many cases the electron gas theory at a high level, a low temperature
falls down, but all theories do. in represents energy at a low level. A
one way or another, Its failures will difference of temperature corresponds
be interesting, but primarily there is to a difference of energy level, and
enough in its favor to make it worth INDUCING without doing work heat cannot be
considering. CYLINDER SOHERE made to pass from one level to a
Ileat BEOOMRES higher one. (Thl.S is the second law

] COLLECTING €Y NEGATIVELY of thermodynamics. ) T}}c first l}lW

A study of heat as a form of ki- CYOINDER & | CHARGED expresses the quantitative relation
netic energy faces us with the prob- ! between heat and mechanical work.
lem of considering the motions and : . another wording for the conserva-
the cnergics of molecules, atoms and N . tion of energv.) This can be ex-
clectrons. Thermodynamics lays pressed as: (Continued on page 308)
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Handy

Microphone
Substitutes

Here are a few kinks that will
help out the experimenter when
there is no “mike” available

By Austin Lescarboura

HAT impulse Lo try one’s voice over the radio—an im-

pulse that sooner or later must be obeyed—may be

taken care of in the simplest and least expensive of

ways. In fact, the average radio fan has odds and ends
in his junk pile which will readily provide one or more suitable
microphones if only given a chance.

It is not generally appreciated that, due to the high gain of
modern power amplifiers and the amplifiers ¢f usual broadcast
receivers, radio earphones, loudspeakers and phonograph pick-
ups may be pressed into service as microphones. To be sure,
these devices do not possess the high sensitivity of the usual
microphone, but for ordinary speech and especially for singing
close up, they will render excellent service.

Headphones “Pinch-Hit” for the “Mike”

Beginning with the earphones, we have the simplest form
of improvised microphone. One or two receivers may be
employed. The main point is to speak right into the receiver
or receivers, so as to secure the maximum vibration of the dia-
phragm. The old Baldwin ’phones provide the best results,
since their mechanism is virtually the same as that of the
electromagnetic loudspeaker. Many an old set of these head-
phones can be pressed into service as microphones.

The loudspeaker can also be used as a microphone. In fact,
in the installation of centralized radio installations the elec-
tricians frequently make use of loudspeakers as an intercom-
municating system. There is little choice between the single
and the double-cone designs of electromagnetic speakers, the
main thing being to direct the sound waves into the cone so as
to obtain the maximum movement of
the armature. A little experimenting
will indicate the best angle for the
sound waves to strike the diaphragm.

In the case of the double-cone type, it G e

THE EARPHONE “MIKE”
Ordinary *phones can be pressed into
microphone,

Rapio News ror FEBruary, 1933

THE CONE AS A MICROPHONE

With the double-cone type electromagnetic speaker best
results may be had avhen talking into the interior of that
device

appears that the loudest response is to be had when the voice
is thrown into the rear opening, although a rather tubby re-
sponse may result. The dynamic-type loudspeaker, provided
its field coil is energized by the usual flow of current, is an
excellent microphone and may be made quite sensitive. In
fact, this design is the basis of studio microphones employed
by some of our leading broadcasting stations today.

The electromagnetic pick-up is still another possibility as a
microphone. By placing a folded piece of paper over the
needle held in the pick-up, or again a paper cup, excellent
response is secured. The folded paper or the cup serve to
catch the sound waves and to drive the armature accordingly.

How to Connect the Substitutes

These improvised microphones may be connected with the
usual power amplifier, provided, of course, the impedance
values are suitably matched. In the case of the usual phono-
graph pick-up, it will be found te work as a microphone if
connected with a radio set or power amplifier in the customary
manner. In fact, this simple scheme may be emploved to
announce dance numbers, to simulate station announcements,
and so on. The improvised microphone may also be connected
with the usual radio set by means of a suitable coupling trans-
former in the first audio stage. Because there is such a wide
variety of amplifiers and radio receivers, the exact connections
are left to individual experimentation. In cases where a pho-
nograph jack is provided, the loudspeaker or earphones will
work through that jack connection.

A further bit of fun can be had by the acoustic heterodyning
or feed-back effect obtained by means
of two loudspeakers, one working as the
microphone or pick-up and the other as
the usual loudspeaker or output device.

eopecially Ii the pick-up (Continued on page 511)

for transmitting speech

MAKING MUSIC
The modern version of the Hazwaiian
steel guitar by using a feedback effect
to wary pitch

TALKING PICK-UPS
A paper drinking-cup fasiened to the
needle converts a pick-up imto a mi-
croplone
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The
Pocket Diagnometer

INTRODUCING POINT-TO-POINT ANALYSIS

For general utility it would be hard to find a piece of

equipment better adapted to the requirements of the

serviceman than is the universal meter and set analyzer
described in this and the previous article

N the November issue the com-
pleted universal meter and its as-
sociated controls were discussed. It
was shown that the meter could be

used as a multi-range d.c. voltmeter, a d.c. milliammeter, a
multi-range a.c. voltmeter, an output meter or as an ohm-
meter.

By the addition of a small unit containing a socket and two
switches the whole can be made into a set tester. Today the
old tvpe of set tester finds its usefulness greatly curtailed.
There are so many new tubes appearing that one must pro-
vide voltage tests from any socket contact to cach and every
other one. Turther, voltage measurements alonc are not
sulficient.  Receivers are becoming more and more compli-
cated: with such complicated circuits re-

sistance measurements arc necessary to FIGURE 2.

By D. L. Van Leuven

Part Two

PANEL LAYOUT

points of a socket. It is believed that
such a system will greatly facilitate the
adaptation of the unit for tubes with
more clements. This will become clear
when one considers the circuit employed. '
The diagram is shown in Figure 1. The terminals of the
voltmeter or ochmmeter are connected to terminals T6 and T7.
Tracing the circuit from T6, we find that it first goes to
switch E (inside arm), and when this switch is set on any of
the points marked P, SG, CG, Fil or Kat, the circuit is further
traced to switch G. From here, terminal 6 can be connected
to any one of the socket terminals. The other terminal, T7.
can be traced to switch E and can also be connected to any one
of the socket terminals. By manipulating these two switches.
voltage measurement and resistance
measurement from any point to any

complete diagnosis of trouble.
The continuous development of new
tubes necessitates a type of testing

point can be made.
The remaining points of switch E are
arranged for current measurement. The

=
equipment which can easily be changed. T |
Most of the analyzers now in use have \
to be submitted to major operations to L
be hrought up to date. B
The circuit selector unit here de-

> 4/2‘

scribed is hased on the point-to-point L

system which permits a resistance or
voltage measurement between any two et —

i 5 switch opens the circuit and inserts the

CLOSE-UP OF PANEL R

Figure 3. This wiear showws the

completed unit described in this ar-
ticle. The builder can purchase the

panel, cut and engraved, if le so
desires

| o - milliammeter which is connected to ter-
o | minals T3 and T6.
| When a tube with more elements ap-
L~ fgnoLe i pears, all onc has to do is to change
HoLE | the socket and to connect the additional
"@** : j element to one of the spare terminals
: -|— on the switch G. If it is necessary (o
" e
o i il
1 ] 4 . A‘l UNDER SIDE OF PANEL
T A Figure 4. The layout and aviring
T are showen here; also the method of

clamping the cable acith a metal

strap to awvoid strain on the soldered
connections
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measure the current in the
circuit of this new clement,
it can be routed to one of
the spare terminals on
switch E. One of these is
now connected to ground;
when the addition is (o be
made, the connection should
be broken. at the point in-

Rapio News ror FEBrUaRrY, 1933

age side of the switch, sec-
tion 2. From here the wire
should run to the corre-
sponding terminal of the
socket. Finally, a wire
should connect the socket
terminal to the correspond-
ing point on switch G

The wires in the cable

dicated by the cross. The belonging to the control
other connections are shown grid, screen grid, cathode or
in dashed lines, ground (spare) circuit

A spare pin-jack is also ACCESSORY should be run in a similar
provided in the upper left- EQUIPMENT way. The filament wires
hand corner of the panel Figure 5. Here are and the suppressor grid
(not shown in diagram). shown the cable should run to the corre-

This is for future use when
an external connection
might be needed.

Sometimes it is necessary
to check the resistance be-
tween a socket terminal and some other point
in the receiver. This is usually the ground or the
filament of the rectifier tube. A special terminal
on the unit is available and can be connected to the common
point in question. Such an arrangement then permits the
resistance measurement from this pomnt to any socket terminal.

From the photograph it can be seen that the three terminals
T3, T6 and T7 are spaced exactly like the three terminals of
the unit described last month, and connections between the
two can be made by means of three links. This combination
1s then manipulated just like a regular set analyzer.

Procure a parel according to the specifications in Figure 2.
The two switches, the socket and the terminal should be
mounted first.  Care should be taken to mount the switches in
the right position, agreeing with the markings on the panel.

Construction and Wiring

Secure the loose end of the cable with a small brass bracket
to the socket-mounting screw. Tnsert your cable plug in a
marked socket and determine the corresponding circuit of each
wire by means of a continuity tester.

For convenience we shall designate the parts of swiich E as
follows: The section nearest the knob and panel will be known
as section 3; in the diagram (Figure 1) it is shown as the inner
circle. The next section is to be known as section 2 and the
top arm and {erminals
as section 1. This
switch (E) is further
divided with respect to
the tvpe of circuits:
one section, to be
known as A, is intended

Figure 1.

plug and various
types of adapters
awhich permit the
use of a single
socket in the in-
strument itself

SCHEMATIC CIRCUIT DIAGRAM

When terminals T5, T6 and T7 are connected to terminals
T1, T2 and T3 of the meter described last month, the combination
becomes a complete analyzer unit

sponding points on the
switch G and one of the
filament wires to the re-
maining point of the voltage
section of switch E.

There is an extra pin-jack, besides the one for
the control grid, mounted on the panel to* accom-
modate future tube possibilities.

The three moving arms of switch E, of sections 1, 2 and 3,
lead to the terminals TS5. T6 and T7.

The wiring on the switches has to be done very carefully.
All Tugs and wires have to be scraped or sandpapered, and a
minimum of flux employed. The flux is apt to run over the
contact points and cause trouble later on. Another precaution
should be taken in applying the soldering iron to the wires for
as-short a time as possible, for toe much heat may damage the
switches, shunts, etc.

Operation

With both units fastened together by the links, the set is
treated just like any other analvzer. Remove the tube and
insert the analyzer plug in its socket. Set your voltmeter for
1000 volts d.c. Set switch E to plate and switch G to cathode.
The plate voltage can now be read. If the tube is a filament
type, switch G should be set to F. Similarly, one can measure
the plate voltage with reference to the ground, or the grid, if
desired.

After the reading of any particular voltage, the range switch
should always be returned to the highest range.

When making resistance measurements, the set should be
turned off and the tubes
taken out of the sock-
ets. Set the switches
of the meter unit to
ohms and to the range
desired. Manipulating
= switches E and G

for the voltage mea-

makes it possible 1o

surements, and the

connect the ohmmeter

other section (B) has

across any two socket

FOR SPARE
cirRCUIT

BROWH

the circuit-breakers nec-
essary for current mec-

BLACK

prongs.  Moreover, a
separate ground con-

surement.

nection can be run

The easiest way of

from the extra pin-jack
to the receiver chassis.
which permits measure-

insuring correct wiring CIRCUIT
is by setting the switch LI Beater]
E first to P.MA. The gie PMA

5

ments with the ground

;
i
]
;
g
I
!
i
!
J
:
i
;
|
3 :
terminals on the !
switch are now easi'y ]
5

:

:

g

]

1

i

]

i

i

:

i

y

!

¢

{

3

}

;

BLUE

traced by following the
arm. The plate con-
nection from the cable
should be run to the
corresponding terminal

of the circuit breaker KMA- - o

(section B) of switch

E, from there to the o\ @

bottom section (3). g\:\ /(

as the common refer-
ence point. This extra
pin-jack could, of
course, be connected to
any other point on the
receiver chassis. This
will enable the use of
any other point as a
reference point.

The rheostat of the

Another piece of wire U e i wS

ohmmeter is best ad-
justed by setting both

switches E and G to

the same point and

should be run from‘the e ) - } T
other breaker terminal .
to the corresponding SWITCH"

terminal of section 1,
just below it, and from TS5
there it passes under
the switch to the volt-

varying the rheostat
for full-scale deflection.
A 1 megohm scale can
\ be had by connecting a

(Cont’d on page 504)
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Rapro Cant Boor Skcriox

Radio Call Book Section

Conducted by S. Gordon Taylor and John M. Borst

Consolidated Short-Wave Station L.ist

(Coniinued from the Janvary issice)

Wave-

By Wavelength, Frequency, Call, Location and Time
) g qucncey, s

length Frequency Call

Meters

37.84
38.02
38,02
!‘l (h

31

40.99
41.04
41.06
41.07
41.47
41.53

41533

41.60
41.67

41.80
41.99
42.00

42,10
)

Ke  Letters
7930 DOA
7800 VPD
7800 PR2AG

A
4
405
7400 WEM-
WaXig
7370 X26M
ZTI
CM5RY
7805 HRP2
7300 CMGDW
7,230 DOA
7,220 HBIXD
7,220
7.207  EAR38
5 VSIAB

[}
65,980
6,800

6,875

6877

6, KEL

6,840 VRY

6818 XDai

6,753 WOA
WXD

6,755 W \ i}

6,740 .

6.680

G367

0 (66
50

VEYBY

RGX
WiXL
HRKS
HCIDR
CNSMU
HRB
VENCL
WiXK

ime given i U8,

Location Service and Schedule
Doeberitz, Germany Phone.; 1-3 I M.
Suva, Fiji lslands I’hone,

Broadeast
Tests. with KEL

Semarang, Java
T'okio, Japan

Kootwijk, Holland Phone. After 9 P.M,
Gieneva, Switzerlind Broadeast; 3-8 1. M.; irregular
Paris, Franec Phone.
Bolmz\s. nl. Tests: irregular
Phone,

Nll) Tamp+. Mex. Broadeast; fhure. 1l-noon
Phone. ta Hawaii: nights
Broadeust; 7-11 .M.
Phone. to Hawaii; nights
Broadeast; Thurs. 9-11 I M.

Phone. to KWO: 9 .M.-2 A M.
Broadeast
Bro:nlc:\lst: 10:30 P.M.-1:30 AM.

Bogota, ( -»Iombl L
Dixon, ('al.
Riobamba, Eeuador

I\.luhuku Hawaii
wlio Touraine”
L)on. Franee

Paris, TSE.. Franee
I'berswalde, Germany
Bogota, Colombia

st
Broadeast: Thurs. 1-2 P.M.
Broadeast; 8-11 .M. Tue., Thurs.
at.

Yocky Point, N. Y.

Tests, irregular, cvenings
Nuevo Laredo, Mexien

Broadeast: 9-10 AM.-11 AM.—
noon, -2 P.M,, -5 P.M., 78
M., tests after  midnight:
prog ll M. Wed.
9:30 AM.-2:30 M,

Johannesburg, 8. Afriea

Matanzas, Cuba Broadeast! 10:45-11:30
Bangkok. <iam Tests Mon. 8-11 A M.
Cienfuegos, (‘uba Broadeast
Doeberitz, Germany Broadeast

Zarich, Switzerland Broadeast: 7 AM. and 2 P.M.

rd Sunday
Tu.,

Budapest, Hungary 30-3:10 AM.

Tenneriffe,

Canary Islands » 4:30-6 P.M. Sat., Sun.
Singapore, British Malaya  Broadeast: Mon., Wed., Fri.,
9:30-11 M.
Havana, Cuba Broadeast
Bogota. Colombia Broadeast
Manizates, Colombia “".l'}ldc""“: -9 DM, 11-12 M,
1., -
Cali, Colombia Trregular

Medellin, Colombia Broadeast; 8-10 DM,

Johannesburg, S, Afriea Broadeast; 5-7 P.M. Sun.

Johore Buliru, British Malay:s Broadeast: 12 midnight-2 A.M.
Mon,

Madrid, Sp:nin
llugb), Eingland
Lisbon, lormg.nl

Bm.ulc.h! 6-7 PM.
Plone. to WND; 6 P.M. and 6.A.M
Broadeast; Fri, 4-6 .M.

Madrid, Spain Broad ; Tue., Sat. 5:30-7 P,
Fri. 7-8 I' M.

Kauhuku, Hawaii Phone. to Calif., nighta

Cisablanen, Moroeeo Broadeast: Sur, Tues., Wed.. Sut.

Rabat, Maroceo Broadeast

Paris, Franee Phone. 4-11 AM., 3 P.M.

Bolin: e, Cn Phone.

(uorgcmv«n British Guyana Browdeast 7:15-0:15 DM, Wal,
5:45 PO, Sun.

Mexieo City, Mexico Browudeast

Lawreneeville, N J. Phone, to VRT and England
nights

Deal. N. T Phone,

Lawrenceville, NoJT.

Rocky Point, N, Y.
Nuuen, Gernany
Mexico City, Mexico
Brazzaville, Congo

Phone. to Bermuda, nighta

Tests, irregular, evenings
Tests with WEJ near 9 .M.
Broadeast

Phone.

Tests, irregular

Bogota, (ulmuhn Broad.-ast; 8:30.11 P.M,, exeept
Sunday

Riobamba, l(u.ulur Broadeast: 911 P.M., Thurs.

Moscow.. U, Phone.: 2-4 PN

Muscow, I’ Relays Moscow: 1-6 1% M.

Maoscow, 1.

5 Broadeast
Guztemala City, Guat

Broadeast: 9-11 .M.

London, Ont. Can. Broadeast; 8:30-9:30 P.M., Wel,,
7 AN Prin, 8-11 POML Sat.

Minsk, U & N8, R Broadeast, irregular

Bound Hrm N.J Relays WIZ, irregular

Cali, Colombia Broadeast; 8-10 P.M., Sun., Tu,.

Thurs.
Broadeast; 8-11 P.M.
Relays Rabat: 3-4 .M. Tu.,
Broadeast: 3-6 P M., 9-12
Mon., Wed., Fri,, Sat.
Broadeast; 6-8 P.M.
Broadeast: 4-11 P.M. dany

Quita, Feandor
Casablanea, Moroeco

} Mon.
Tegucigalpa, Honduras

" M.

Winnipeg, Man, Can,
Saxouburg, Pa.

Meters

18.00
48.90
48.94
18.95
49,01
49.02
40.02
49.02
49.10
49,10
490.18

49.18
49, 22

49726
49-26
49.34

49.40
49.41
49.42

19.46
49.46

49.50
49.50

50.00

50,00
50.00

3003

50.27

50.64

31.00

Fastern Standard

Wace-
length Frequency Call
Kc

6,000

G000
6,000

5,996

3,068
5,925
5,882
3,882

5,852.5

5,800
5,769

Thne

Letters

FiICD
HKA
VLIUBA

Locution

Saigon, French lnllo-( hina
Bar: illa, C

Service and Schedule

Broadeast: 6:30-10:30 .M.
Br

Montreal, . Q. Cm

YV1IBMOAMaracaibo, Venesneli
YVIIBMOMaracaibo, Venezuela

W2X15
‘4
Vi

VEICG
W3XAL
WoXF
VESGW
OXY
VIsBJ
WoXAA

7T]
JOR2
VEYCS

SARH
A

oMOl
VQTLO

WiaXaU

W8XAL
ZL2ZX
VESCF
VEYDR

VEIDN
YV2BC

RW49
7137.C

PR2AF
YVv2B8C

HKD

uviI
HKO

Xba

HIKB
woB
VKQ
XAM
HKN
HCJB

VESCL
TIU1
spv
vex
OKIMPT
PMB
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New York City

Liffet Tower, Paris, France
Toulouse, France
Bombay, India
Calgary, Alberta. Can
Bound Brook, N, J.

Chicago. 111,
Bowmanville, Ont. Can.

(‘npenh'\gon l)(\nm ark
St. John, N. B, Can,
Chicago, lII

Johannesburg, 3. Africa
Vienna, Austria
Vaneouver, B, (., Canada
Motala, Sweden

Motala, Sweden

Marianan, Cuba
Nairobi, Kenya, Afriea

Byberry, I,

Cincinnati, 0.
Wellington, N. Z.
Halifax, N. 8. Can.

Drommondville, Can.
Tandjong, Priok, Java
Soerabaja, Java
Calgary, Alta, Can.
Calgary, Alta., Can,
C hlcuzo 1.
Wolfville, N. &, Can,
T(l!llClll.ll[l:l Honduras
Montreal, Can.
Caracas, Venezuela

Maoscow, U. 8.8, R,

Christehureh, N, Z.
Tananarive, Madaga:

Fificl Tower, Paris, Franee
Diokiakarta, Java
Caracas, Venezaeln

Barranquilla, Colombia

Vatiean City, ltaly

Medellin, Colombia

Mexico City, Mexico
Tunja, Colombia
Lawreneevitle, N, J.
Melbourne, Austratin
Meride, Yueatan

Madellin, Colombia
Quito, Ecundor

Winnipeg, Can.
Tananarive,

adagasear

Warsaw, Poland
Penaga, Penang S. S.
Bogota, Colombia
Pragne, Czechoslovakia
Soerabaja, Java

least; 8-10 P.M. daily
Broadeast
Broadeast: 8-11 P.M.
Broadeast; 8-11 P.M.
Broadeast
Broade:
Broadeast; 2:30-4
Broadcast
Broadeast
Broadeast; Sat.,
night
Bromlmst daily 330 P
Broadeast  wee :
Sun. 1T ADMST WM,
Broadeast

.M. Sun.

4 DML

to mid-

Broadenst

Broadeast: 6-77A.M.-7-8 P.M.—
9:30-10:1 M., TE-12 POML:
10 P.M.-6 AM. Sun. for ISW(

Broadeast: 10:30 A.M.-3:30 DM

Broadeast

: Fri. before 1:30 AN,
Sun. 3:30-12 M.

Broadeast

Broadeast: 6:30-7 AM.,
4:30 .M. weekdays

Broadeast

Broadeast: 11 A.M.-

1AM,

230 .M.

Fri. 11330 AM.
Mon.. \\'cd..'[‘hur.; 11
-3:330 I’ LAY

"WCAU Tha. Fri.. 6:15
. to mulnlxgln other days
M

TAM.3
WLW 5-9:30 A M.-12:30-
3:30 P, 0 .M.
Broadeast: 2:15-6:15 AM. Mon,,

Wed., lhllri Sat.

Broadeast: Mon., Tues. 6-10 PN,
other days 6-7 PM.

Relay< CTCF 7-12 .M.

Broadcast

Broadcast, 6-3 A M.

Broadeast

Broadeast

Broadeast

Broadeast

Broadeast

Rroadeast

Broadeast: 7:43-11 P daily eve,
Monday

43 P Sens, Man,

o 56 ML San,

Br(mlmst 9:30-11:30 A M. Tue.,
1., Thur., Fri., 13 P \l
R

Broadcast

Broadeast: 7:45-11 P.M. (I.nlv exe.
Monduy

Broadeast: 7:45-10:30 P.M.
8-10:30 I M., Mo, Wel.

8:30 1P\, Sun.

Brondeast: 3 PM. daily,
5-5:30 AM. Sun.

Broadeas! 10 .M. Mon,, Wed,,

Fri . 6-8 ML Tae,,
un.

lc-h with XAM

8 P.M., irregular
Brn:nh':\;(‘: irregular 10 POM.
Phone. to Bermuda, nights
Phone.
Tests with XDA 10

P.M. irregular
Broadeast
Broadeast; 7:30-10

e‘cept Monday

Thur., Sat.

10 AM.

AM.S

P.M. daily

. Sat.,
Mon.,
Fri.

Sun.,
Tues.
Thurs,,

Broadeast
Broadeast
Broadeast; 8:30-10:30 P.M.
Brondeast
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478 Ranio Cart Boox Secrtiox
Wave- Wave-
length Freguency Call length Frequency Call
Meters Ke Letters Location Service and Schedule Meters  Kc etters Location Service and Schedule
58.30 5145 PMY Bandoeng, Java Phone. to Australia 11 AM. 71.82 4177 GFWV 8. 8. Majestic Phone.
59.40 5,050 VRT-ZF'A Hamilton, Bermuda Phone. to WNB and GMBJ, nights 71.82 4177  GLSQ 8. 8. Olympie Phone.
60.30 4975 GBC Rugby, England Phone. to ships irregular 71.82 4,177 (éll\)'IJQ 8, g Belgenland Phone.
71.82 4,177 LJ S. 8. Homerie Thone.
6030 497 WXV  Long Jsland City, N. Y.  Broadcast; Wed., Fri. 10 P.M mE 41 WSEN S8 Levuthen Phone.
. el S \g 281 Yy iy X - i bl I 71.82 4,177 GTSD 5. 8. Monarch of Bermuda  Phone.
60.9% 4,920  F8GC Paris, France Broadcast T1'82 4177 GRFY S. S, Minnetonk: PI
6257 4795 VL9BY  London, Ont., Can. Broadeast; Sun. 3-4 P.M. ss T GMBT S S Bnress ot Brit Phome.
62.70 4,785 CGA Druimmeondyille, Can. Phone. to ships irregular Loos ot oy = 14 ritain fonley
3 L v 2R 72.87 4,116 WP} Garden City, N. Y. Phone.
62.91 4,770 ZL2XX  Wellington, N. Z. Phone. 787 £116  KTK Mussel Rock, Cal., Pr
63.02 4760 ... ... Paris, France Phone. 470 4’015 NAA A;Iin e Va Tlone | 9:55-10 P.M., 11:35
63.12  4,752.5 WOO Ocean Gate, N. J. Phone. to ships, irregular (%42 g < (sath Yea mge,vf‘gnl‘:oona R
b ari e .67 P 99 P ) M.—
67.72 4,430 DOA Docberitz, Germany Brﬁfggashg 7F£iM., 2-3 P.M. 7516 3998 PRIAA  Batavia, Java e
v B §8.00 g,rsg %‘31}{0R grato Suflerﬁldrl(‘)» Rome% Italy Broadeast; 3-5 P.M.
80.00 wE 8 onstantine, Tunis, Africa  Broadcast; Mon., Fri.
70,10 4,280 OHK2 Vienna, Austria Broadeast Sun. first 15 minutes of 82.88 3,620 DOA Doeberitz, Germany Broadeast
. . hour from 1-7 P.M. 84.28 3,560 O0Z7RL  Copenhagen, Denmark Broadeast; Tu., Fri., after 6 P.M.
70.15 4276 WIR Rocky Point, N. Y. Phone. 95.00 3,156 PK2AG  Semarang, Java Phone.
70.21 4,273 RWI15 Khabarovsk, Siberia Broadeast; 3-9 A.M. daily 99 (0 3,030 S oo Motala, Sweden Phone. 11:30 A.M.—noon, 4-10
P.M.
. s XEG Mexico City 1070 250 WPEI East Providence, R. 1.
gl’a”gesB a"‘{i Addztz?gns to fh‘e XET Ciudad Juarez, Ciiih 1000 100 KGPR  Fort Worth, Texas
Lo - in fali in X altillo, Coal. 1000 25 KGZB Houston, Texas
15t Of o . castt g .fatzons XER Villa Acuna, Coah. 735 75000 WPET Lexington, Ky.
North America (Outside of the XETQ Mexico City 1230 100 KGPL  Los Angeles, Calif
. q XETR Mexico City 610 2500 KGJY Pasadena, Calif.
United States) ﬂ;gg;ww” in the XETY Mexico City 1300 2000  WPDU  Pittsburgh, Penna.
- XE Vera Cruz, V. C. 1000 100 KGPC St. Louis, NMo.
December, » Issue XFF Chihuahua, Clill. 875 500 WPEH  Somerville, Mass.
XFG Mexico City 680 2000 WPFA Newton. Mass.
CANADA 1570 ke —191.08 meters
o . g a . aton Rouge. La.
Call Tt ke. wares Municipal Police Radio Stations WEEC  Framingham, Mass.
CFBO St John, N. B. 890 00 in the United State T
CICA-  Toronto, Ont. 1120 500 i WPEW  Northampton, Mass.
CNRT 2506 ke.—115.32 meters T . .
CFCO  Chatham, Ont, 1210 250 CGZE  San Antonio, Texas. Television Stations in the U. §.
CrJC Kamloops, B. C. 1120 100 2470 kc.—121.4¢ meters. i,
CirLC Prescott. Ont. 915 100 KGOZ Cedar Rapids. Iowa Call Watts Company_and Location
CHCH Montreal, Que. 1200 100 wpRy Chattanooga, Tenn. 1600-1700 kc.
CHCK Charlottetown, P.E.L 960 100 gGPN Davenport, lowa WINAV 1000 Shortwave & Television Labs.,
CHLS Vancouver, B. C 730 100} GzG Des Moines, lowa Inc., Boston, Mass.
CHNC Toronto, Ont. 840 5000 wppz Fort Wayne, Ind. W2XR 1000 Radio Pictures, Inc., Long
CIINS-  Halifax, N. S. 815 500 WpDT  Kokomo, Ind. Island City. /
CNRH L WPEC Memphis, Tenn. 2000-2100 kc.
CJCA Edmonton. Ont. 745 500 KGPI Omaha, Neb. WOXK 100 lowa State University, Iowa
CJGC- London, Ont. 595 5000 \PDP Philadelphia, Pa. City, Ia
CXNRL KGPW Salt Lake City, Utah W3IXK 5000 Jenkins Laboratones, ‘Wheaton,
CJRM Moose Jaw, Sask. 665 500 KGPD San Francisco, Calif. d.
83?{8 Montreal, Que. 730 5000 KGPM San Jo.csc, Calif. W2XCR 5000  Jenkins Television Corp., New
P KGPK ioux City, lowa York. N. Y.
CNRM WRDQ Toledo, Ohio W2XAP 230 Jenkins Television Corp., Port-
CKCC- Red Deer, Alta. 840 1000 \wWPEM Woensocket, R. I. able.
CNRD . _ 2458 kc.—122.0 meters W2XCD 5000 DeForest Radio Co., Passaic,
CKCD- Vancouver, B. C. 730 100 \WPDO Akron, Ohio - e
CHLS WPDN Auburn, N, Y. WoXAO 500 Western Television Reasearch
CKCR  Waterloo, Ont. 645 100 wpDV  Charlotte, N. C. Co.. Chicago, .
CIBC Toronto, Ont. 840 5000 wRDH  Cleveland, Ohio W6XAH 1000  Pioneer Mercantile Co., Bakers-
CKNC Toronto, Ont. 960 500 WWPDR  Rochester, N. V. field, Calif.
SK(%%— Hamilton, Ont. 635 1000 \VPE}? ngguse N. V. W8XF 200 WJR, Goodwill Station, Pon-
K 2459 kc.—122.45 meters tiac, Mich.
CKOK Windsor, Ont. 540 5000 \WPEF Bronx, N. V. 2100-2200 kc. S e
CKPC Preston, Ont. 880 100 WPEER Brooklyn N. Y. WOXAK 125 Kansas State College of Agri. &
CKWO Windsor, Ont. 549 KGZF Chanute, Kansas Applied Science, Manhat-
CKX Brandon, Man. 549 300 KGPQ Honolulu, Hawaii tan, Kansas.
CNRH Halifax, N. S. 815 500 \wppK  Milwaukee, Wis. W3XAK 5000 National Broadcasting Co. Inc,,
VAS Glace Bay 685 2000 WPEG  New York, N. Y, Portable.  Initial location
VE-10AB  Moose Jaw, Sask. 1200 25 KGPH Oklahoma City, Okla. Bound Brook, N. J.
VE-10AT Trail, B. C. 1135 123 KGPO Tulsa. Okla. W2NBS 5000 National Broadcastmg Co., Inc.,
VE-10BP Wingham, Ont, 1200 25 KGPZ Wichita, Kansas New York, N.
38:\\5{{ q gt- }O%IHS, E i“ g{g 2(2)2 2442 kc,—l%)2.85 mectefs W3XAD 2000 RCA Victor Company, Camden,
-8 t. Johns, N. F. 5 KGPX enver, Colo.
VOGT Bell Island. N. F 893 400 WPDFEF Flint, Mich. WEXAV 20000 \Vestinghousc Electric & Mifg.
VOGY St. Johns, ’\I F. 910 500 WPERB Grand Rapids, Mich. Co., E. Pittsburgh, Pa.
VONA St. Johns, N. F. 950 100 WwWAIDZ Indianapolis, Ind. W6XS 1000 Don Lee, Inc.,, Nr. Gardena,
VONI? St. Johns, N. F. 1115 500 wpDL Lansing, Mich. Cal.
VOWR St. Johns, N. F. 675 500 WPDE Ilsouilsvilée,oKy. WONAP 2500 National Broadcasting Co. Inc.,
KGPIP ortland, Ore. Chicago, Il
CUBA \WPDH Richmond, Ind. 22002300 kc.
\\TPEE ggginaw, Mich. WIXAL 500 ¥First National Television Corp.,
N 2430 kc.—123.45 meters Kansas City, Mo.
CMBI Havana e 30 WPDI  Columbus, Ohio WOXAA 500  Chicago Federation of Labor.
CMBL  Havama e 20 \ypDM  Davton, Ohio Chicago, 111
SR & vz B 30 KGPB Miﬁn(e)ail)olis, Mizn. W3NE 1500  Philadelphia Storage Battery
. £ : WPEK New Orleans, La. Co., Philadelphia, Pa.
CMBW  Havana L0 150 \wpDS  St. Paul, Minn, WOXG 1500  Purdue University. West Lafay-
GMCX  Havam 1739 339 KGZD  San Dicgo, Calif ette, Inc
CMCA avana 3 5 ’ - - - ,
ENCD  itavam ;5 i izKe— 1R matey WD oS0 [Tk froiffine Gt
SME{) Havana 308 ey WAy Bufialo, N. V. 43.000-46,000 ke., 45,500-30,300 ke., and 60,000-
aal_x KGPE Kansas City, Mo. 0,000 ke.
8%’{8&] gg:i&; }ggg }gg KGZC Topeka, Kansas \V(l 0XG 500 DeForest Radio Corp., Portable
CMEY Eevmge 1365 1000 {17(1})%(\;7\7 xf}llfgjio‘{ S;irlllf.D & WIXD 500 ’I‘hew_']oumal Co., Milwaukee,
(EMID g ian 1200 90 414 ke.—12427 meters W3XAD 2000 RCA Victor Company, Inc
CMDD Havana 588 150 \VPDTCI Pasenic, N J Sass 2 Cande ¥ pany, ~
CMGB  Matanzus 5203 30 2400 kc.— 125,00 meters W2XBT 750  National Broadcasting Co., Port
S % B M met : e et o
CMGE Matanzas 987 g KGPS Bakcrsf;eld, Calif. WIXG 200 Shortwave & Television Co.,
CalHC  iinucy 2 B0 wek Detroit, Mich Portable
CMHI anta Clara 103 £ Nrieh, 2 f R .
CAHT Cier;fuegos 1125 10 }Yé)ZDAX Il?rectsrx(])(l)tcl\;;lcfh W2NR 1000 Radllsciané’xétiltl;es, Inc., Lomng
3 K GZ! . Calif. .
(C:%H% 8::3:532; %?‘;% 128 WRDR Gx_’ossc Pointe Villqge, Mich. W2XF 3000 National Broadcasting Com-
CL\I:TP SRy 030 225 \)YMQ Highland Pz}rk, Alich. o pany. New York, N. Y)
A P KGPA Seattle, Wash. \W2XDs 2000 Jenkins Television Corp Port-
CMJG Cf\mdguc_v . 1050 50 WPDA Tulare. Calif able.
ST (Dieaode T o ¥ 1712ke—174.65 meters W6XAO 150  Don Lee, Inc, Los Angeles. Cal.
T p < WPED Arlington, Mass. \W3XC 1000 Jenkins Laboratories, Wheaton
CMIJL TCanvmgues gg’g 2‘28 KGPT Beaumont, Texas Md. !
MQ, el o 30 WDPE]  Brookline, Mass. W3NE 1500  Philadelphia Storage Battery
- R WPDB Chicago, I1l. Co.. Philadelphia, Pa.
WPDC Chicago, 1L WXL 200 WGAR Broadcasting Co. Cuya-
VIEXICO WPDD  Chicago, 1l hogaHts., Village, O,
. WKUD Cincinnati. Ohio WRXF 200 WJIR, The Goodwill Station,
NXEFO Mexico City 940 5000 KVP Dallas, Texas Detroit, Mich.
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Service Data for Servicemen

Compiled by Nat. Feiner”
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*Chief Engincer, Federated Purchaser.

www americanradiohistorv com



www.americanradiohistory.com

480

Rapio Carr Boox Scetiox

THE TUNER CHASSIS
Finished in buffed brass and polished aluminum, the chassis presents a most aitractize

appearance.

These sets are laboratory built, and individually checked, tested and

measured before leaving the laboratory

New Fifteen Tube

ALL-WAVE DESIGN

This new superheterodyne, covering the unusually wide range
of 13 to 570 meters, includes numerous refinements such

as a “squelch circuit”’

to eliminate between-station

noise,

novel tuning-meter action and provision for cw. reception

INETEEN THIRTY-TWO makes
the writer’s twentieth year in
radio, during which time he has
been just about everything from porter to president—

amateur, set-builder, serviceman, dealer, jobber, manufacturer
and engineer. During this period his principal interest has been
engineering, and in consequence lre has probably designed and
manufactured more different radio receivers than any other
living man. Recently the writer decided to devote himself to
his life-long ideal, the precision engineering of the finest types
of radio apparatus. The result of this decision is an all-wave
superheterodyne into which has gone the experience of years
of practical radio engincering—a receiver designed to satisfy
the dream of the most exacting radio enthusiast. The “mas-
terpiece” is a laboratory-built instrument throughout, hand
built by the writer assisted by skilled engineers. Each set, in-
stead of being “production checked” for performance, is indi-
vidually measured on the most precise laboratory instruments
for sensitivity, selectivity and fidelity, and is accompanied by
its own individual performance curves, of which samples
appear herewith. In addition, it is individually logged on
foreign short-wave stations so that the eventual user will simply
have to set the dial to a marked point to listen to Rome,
London, Paris, Madrid, Australia, etc.

2 "l_:’re_sidaxt, AMedurdo Silver, Tae.

By McMurdo Silver®

The set uses only one accurately cali-
brated tuning dial to tune from 13 to 370
meters, and consists of three units—tuner,
power amplifier and power supply, and giant super-efficient
dynamic speaker. The tuner chassis is 19 inches long, 10V
inches deep and 834 inches high. The amplifier is the same
length, 5 inches deep and 7}%2 inches high, while the giant
speaker is 1334 inches high, 8 inches deep, weighs 42 pounds
and has a 12-inch cone and 2V4-inch voice coil. All units are
finished in buffed and lacquered brass, with the tube and if.
transformer shields of the tuner of polished aluminum.

The receiver employs a total of fifteen tubes, which are
seven —36’s, one ~57, three -58’s, two —45’s and two —80’s.

The circuit is essentially a standard superheterodyne. It
consists of a —58 tuned r.f. stage, —37 extra sensitive tuned first
detector, —36 tuned oscillator, two —38 stages of dual-tuned
465 kc. intermediate-frequency amplification, a ~56 used as a
diode second or power detector, =56 a.v.c. tube, —36 squelch
circuit or automatic noise suppressor, —36 audio beat oscillator
for c.w. code reception, two —56’s in a Class A Prime push-
pull first audio stage, two -45's in a push-pull Class A Prime
output stage, and two —80 rectifiers in parallel to supply the
power for the set and speaker field.

Starting at the antenna, the r.f. stage is used to provide sub-
stantially no amplification, since this is not necessary, but
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simply to provide insurance ol adequate waves. Nevertheless, very weak signals
image-frequency selectivity and complete SELECTIVITY can be fished for when desired, since the
rejection of any possible code signals fall- 10.000 == =7 = “squelch circuit” can be cut in or out at
ing near the intcrmediate-amplification — \\— - — the throw of a switch.
frequency of 465 kc. L Y */__ Coupled to the sccona detector is a
The first detector is a =37 type tube, as HAEE] ; = beat oscillator which can be adjusted to
this tube was found to be a much more | \ | | / beat with the c.w. carrier either for code
sensitive first detector than the —58. The 1000 = reception or to aid in tuning to weak
oscillator is conventional except for its e — 7[ —— phone stations. This beat-note oscillator
uniform output at all frequencies and the - _i— e I is turned on or off by a switch.
simiplicity of its band-switching svstem. =
I B . g _’ ] 10 Watts Ourput
Wide Frequency Range w 100 == ———F == The visual {uning meter is quite inter-
Tre set has four frequency or wave- 2 —— i — — esting and unusual. (More will be told
length ranges, the tirst from 525 to 1500 g — T about this next month—THE EDITORS.)
ke, the second from 1500 to 4000 kc., g . The first audio stage uses a Class A
the third {rom 3300 to 9300 kc., and the Prime circuit and will in itself turn out
fourth and last from 8300 kc. to 22,600 10 ==—T5 e - quite considerable audio power, which can
ke, These ranges indicate adequate over- T :‘\_4,#»_? = be used either for loudspeaker or head-
lap throughout the wavelength range - a phone operation, if desired, hy means of
from 13 to 570 meters. Wave changing | B a jack on the rear of the tuner chassis.
is done by a lour-position switch which The second audio stage uses two —45’s
automatically changes coils in the detec- s SR | W Class A Prime, operated to full capacity
tor and oscillator circuits and drops the KILOCYCLES OFF RESONANCE of 10 watts undistorted power output—
r.f. stage, which is not necessary on the FiIG.5 and by “undistorted” is meant just t(hat
short waves and were it used in the cus- - (see July, 1932, issue of Rabro NEws for

tomary aperiodic manner would only in-

troduce unnecessary noise. The i1.{. amplifier has three dual-
tuned transformers, giving the recciver a total of nine tuned
circuits. These transformers are Litz wound, and the general
design is such as to provide unusual efficiency.

The second detector is a —36 type tube used as a diode—
the most distortionless detector known today, it having no
bends to introduce harmonic or wave-form distortion in its
curve, which is the ideal straight line. Its output is more
than ample to drive the audio amplifier to its full power output
without overloading.

The a.v.c. tube is arranged to automatically bias the r.f. and
i.{. control grids to hold the audio detector output at a prac-
tically constant level for all signals of 30 microvolts and over.
1t is notable for the sharp knee 1n its curve, indicating excellent
control down into the
range of weakest signals.

The squelch circuit tube
is so actuated that for
any signal of less than 30
microvolts it automatical-
lv biases the first audio
tubes to cut off, and no
noise or signal gets
through—the set is silent
as a tomb between sta-
tions. Ior signals above
this level it automatically
opens and allows full am-
plification. This cut-off
level is carefully set to
exclude only stations so
low in strength as to be
ordinarily unintelligible
through the customarily
prevailing residential noise
level on short or broadcast

tubes are used in the rectifier to

THE POWER SUPPLY-AMPLIFIER UNIT
The Class A-prime pozwer output stage and the powcer supply for
the entire set are included in this separate unit.

receiver and the field of the giant speaker

details). The power supplv has one ex-
tra large power transformer, two filter chokes of unusual size
and 28 microfarads of semi-self-healing dry electrolytic con-
densers. Two rectifiers are used, in parallel, (o provide the
same output as would an -83 mercury rectifier with none of its
noisy performance and uncertain life characteristics.

The giant speaker deserves a story in itself. Designed by
Peter L. Jensen in conjunction with the writer, it weighs over
40 pounds and has the essential requircments of an eflicient
unit-—big field potential, field coil anud voice coil. In terms
of electric-to-sound conversion efficiency, it runs about 18
percent. or between three and four times as efficient as smaller
speakers—as it should, since it is the biggest of the tribe.
This means that, fed 10 waits by the push-pull —45 stage, it
will turn out an apparent 30 to 40 watts as compared to all
smailer dynamic units.
Obviously, this increased
efficiency means increased
cffective scnsitivity, so
that were sensitivity mea-
sured from antenna to car
instead of antenna to
speaker, the curve of Fig-
ure 4 could more properlv
be drawn at a level of 0.1
microvolt or less instead
of .26 1o .46 microvolt.

The controls of the set
are five in number, being,
left to right: volume con-
trol, manual tone control,
single tuning knob and
calibrated dial for all
wavelengths, ‘‘squelch’™
cut-out switch and audio
beat-note oscillator switch.
(Continued on page 509)

Tavo type —80
mect the current demands of the
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“LAB” SET-UP FOR TUBE TESTS

Here the author shows the ¢'omplc!e apparatus con-
weniently arranged

for measuring mutual con-

ducrance of vacuum tubes

METHOD FOR

Finding Mutual Conductance

factors must be taken into account, among them, electron
emission, mu (amplification factor) and the internal re-
sistance of the tube, from cathode to plate. Since the
internal resistance of a tube is a function of the grid voltage,
a change of grid voltage will cause a corresponding change in
space current of the tube, and assuming a given voltage, the
amount of change will be governed by the mu of the tube.
Hence we have one measurement that takes into account all
the variable factors in electron tubes, mutual conductance, or,

as it is sometimes called, transcon-
I[ By George

IN the measurement of “worth” of a vacuum tube, several

ductance. The symbol used to desig-
nate this characteristic is Gm. and
the unit of measurement used is the
mho. We may define mutual con-
ductance as the ratio of change of space current to change of
grid voltage, which is similar to saying if the space current of
a tube changed one ampere for one volt of grid-voltage
change, the Gm would equal one mho.

The mho is obviously too large a value to be used in every
day practice. and the term actually employed is micromho,
just as a farad is too large a measure of capacity, so we use
the microfarad. A micromho is one-millionth of a mho. The
Gm of modern radio tubes, with proper potentials applied to
their electrodes. is almost always in the neighborhood of 1000
micromhos. This might be expressed as “one millimho,” but
the term is seldom or never used.

So it follows that if we wish to determine the actual worth
of an electron tube. it is only necessary to have some con-
venient means of changing the grid voltage by a measured

* Fngineering Staff, Electrad, Inc.

amount, and an accurate method of observing the plate or
space-current change. The above statement is made with the
reservation that there is a small discrepancy between the
“static mutual conductance” and the “dynamic mutual con-
ductance.” It is true that we will be measuring the static
Gm when what we are actually interested in is the dynamic
Gm, but the difference is small enough to be negligible in
practical use. This is particularly true when, in all probability.
the only reason we will ever have for taking this measurement
is for matching tubes for push-pull circuits, where one meas-
urement is as good as the other, or
. for determining whether a tube of a
E. ]?lernlng"E ]] given type is “good, bad or indif-
ferent.” The simple set-up described
here accomplishes that end perfectly.
As was noted, we have two factors to watch. the grid-voltage
change and the plate-current change. Since 1-volt change of
grid voltage is desirable, we may readily obtain that change
by using a tapped resistor across a dry-cell so that changing
the tap to which the grid is connected will cause just 1l-volt
difference in grid voltage. See Figure 1. Here R, is a 1500-
ohm resistance accurately tapped at 1000 ohms. If one will
carefully observe the potentials of the various batteries. he
will note that as the switch is thrown from position 1 to
position 2, 1-volt of positive bias is applied to the grid, making
it l-volt less negative than the normal C battery voltage.
When this change occurs, a rise in plate current occurs simul-
taneously.
With only one meter in this circuit. we would have quite
some difficulty in accurately observ- (Continued on page 496)

CIRCUIT ARRANGEMENTS FOR THE TEST SET

Figure 1, at left, the basic circuit for the mutual conductance meter with switching arrangement for the bias at the left.

Figure 2,

center, the double meter arrangement schich is substituted for the plate circuit in Figure 1.

Figure 3, at right,

then shozes the final hoop-up employed acith the alternate connections tor screen grid or pentode type tubes
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FIGURE 1.

THE NEW SCHEMATIC CIRCUIT DIAGRAM

Improved 15-250 Meter Super

FOR PROFESSIONAL AND

“HAM?” SERVICE

The universal antenna input system and new oscillator cire
cuits are discussed, in continuing this description from
last month. Reports on operating tests by typical “hams”
are also quoted, showing effectiveness on amateur bands

on the improvements recently incorporated
_4 in the Comet “Pro,” including the use of the new -50
serics tubes, a power output stage, more complete
shiclding and an interesting audio-frequency discrimination
system. The present article continues this description and
includes reports on actual results obtained with this receiver
in operating tests.

One of the important changes in the improved model is found
in the use of type —58 tubes for both the
r.f. and heterodyne beat oscillators. Not just
the fact that new tubes are used, but what is
more important—the adoption of electron
coupling.  Electron-coupled oscillators have
proven their outstanding utility in frequency-
changing circuits of superheterodyne receiv-
ers. Their special advantage lies in their
stability of oscillation at all of the usual
short-wave and broadcast frequencies. Many
other types of oscillators drop off materially
at radio frequencies approaching 20,000 kec. (15 meters), but
the oscillator circuit as employed in the receiver under dis-
cussion here functions uniformly and strongly throughout the
entire range of this receiver. i

Following out the circuits of the iwo oscillators as they ap-
pear in Figure 1, it will be noted that the oscillatory circuit
(this can be most readily traced on the heterodyne heat oscil-
lator circuit) consists of the tuned coil in the grid circuit. The
cathode is connected to a tap on this coil, and the lower end of
the coil is connected only to the suppressor grid of the —58
tube (this connection is made through ground), thus the con-
trol grid and suppressor grid are the two elements employed
In maintaining oscillation. The plate of the tube plays no

]' AST month some general information was given

Part Two

By
S. Gordon Taylor

and

William C. Dorf

dircct part in this process. Instead, it is used
simply as a coupling element and is connected into
the grid circuit of the detector tube through a {iny condenser.
It is this use of an independent clement for coupling purposes
that aids in the unusual stability of this type of circuit.

The intermediate amplifier is the same as employed before,
except that in the improved receiver tubes of the —~358 type
are used in the two i.f. stages. Double-tuned coupling circuits
are employed, and this amplifier operates at 465 kc. as before.
Sensitivity control is oblained through a
12,000-chm tapered rheostat in the cathode
circuits of these two tubes.

Another new feature of great importance
is the provision for use of a transmission-line
type of antenna lead-in. Such a lead-in is
effective only when the two sides of the lead-
in are balanced, and such a balance cannot
be obtained if one end of the antenna coil
is grounded. Heretofore all receivers have
had one end of the antenna coil grounded,
with the result that, effectively to use a lead-in system of this
type, it has been necessary to first perform a minor operation
on the receiver itself, isolating this coil from the chassis and
ground. In the “Pro” the two ends of the antenna coil termi-
nate in two antenna connection posts, both insulated from the
chassis and other parts of the circuit. A third post provides
for groundinig the chassis.

When a lead-in of the 2-wire type is employed, its two sides
are connected to the antenna posts (Al and A2, Figure 2).
The “G” post can be grounded or not, as desired. To use an
ordinary antenna system, the single-wire lead-in is connected to
one Al (indicated as Al in Figure 2), the ground to the “G”
post and a jumper is connected from “G” to A2 (Figure 2).
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In cases where a shielded
lead-in system is used. includ-
ing a special transformer be-
tween the lead-in and re-
ceiver, the output of this spe-
cial transformer may be con-
nected like a 2-wire trans-
mission line. or like an ordi-
nary antenna, depending on
which method provides best
results. Thus this receiver is
adaptable to any type of an-
tenna system, without altera-
tion.

The band-spread tuning
system is the same as that in-
troduced in the original model
of this receiver. Suffice it to
say that this system provides
unusual band-spreading ad-
vantages in any and all parts
of the entire receiver range
without requiring the use of
special band-spread coils.
Thus the receiver is equally
well adapted to the amateur
bands, aircraft and airport
bands, short-wave broadcast ranges, police bands, etc. An ex-
ample of the effectiveness of this system is found in the fact
that it spreads the amateur 20-meter band over 45 degrees on
the 100-degree dial, the 40-meter band over 76 degrees, the 80-

Figure 2.

meter band over 96 degrees and the 150-meter band over 100

degrees. A complete description of the band-spreading system
was given in the August issue of Rapro NeEws, page 91.

Hum-free Reproduction

Before winding up the description, there is one more out-
standing feature which deserves attention. This is the abso-
lutely hum-free operation of the receiver, even when used on
headphones. As will be noted in the circuit diagram, Figure 1,
the power supply filter consists of two chokes and a total of
24 microfarads capacity. This provides complete filtration and
is necessary inasmuch as in many types of service the “Pro”
receiver is used primarily for headphone work and therefore
must necessarily offer minimum hum. So successfully has
this requirement been met that there is no perceptible hum
in either headphone or loudspeaker operation.

In the description of the original “Pro” which appeared in
Rapio News a few months ago, it was featured as a short-wave
receiver and was brought out by the Hammarlund Company as
such. In the tests of the new model, however, a set of the
broadcast-band coils designed for use with this receiver was
obtained. Inasmuch as the receiver had never been featured
for broadcast-band reception, it was naturally assumed that it
would be much less effective on this range than on the short
waves. It therefore came as a distinct surprise to find it
every bit as effective on
the broadcast band as on
wavelengths between 15
and 200 meters. Proof of
this was found in the fact
that several West Coast
stations were brought in
with good volume when
operating the receiver in
New York City. KFI was
so strong, indeed. that the
antenna was disconnected
and an 18-inch piece ot
wire substituted. with this
station still audible. There
certainly can be little
wrong with the sensitivity
of a receiver which will
bring KFI in on a few
inches of antenna. In se-
lectivity it was found to
rate just as high as in sen-
sitivity. and the noise level
was of a distinctly low
order. even when not tak-
ing advantage of the noise-

screa-driver adjustment.

THE CHASSIS

The tuubes and tube shields have been remowved,
also the shield cans mr['o;mg the plug-in coils, to disclose
details of the chassis design

UNDER THE CHASSIS

The i.f. tuning condenser adjustment screws are accessible for
These screws are wisible betaween the

tube sockets and chokes, at the right

Rapio Carr Boox SecrTiox

reducing characteristics of the
variable tone control.

As was explained earlier,
this receiver was primarily
designed for airport use, and
for that reason its short-wave
characteristics are emphasized
by the manufacturer. How-
ever, broadcast coils are
available and are certainly a
most valuable adjunct to am-
ateur owners or to short-wave
fans who occasionally like to
swing up to the broadcast
band for diversion.

Tests made with this re-
ceiver by members of the
Rapio News staff show it to
be extremely effective. In
the August issue the curves
of sensitivity and selectivity
were given on the original
model. While both of these
curves have been somewhat
improved in the newer model,
the differences are not par-
ticularly outstanding, be-
cause, after all, when one gets down to a sensitivity of two
microvolts or thereabouts, it is difficult to notice improve-
ments resulting from increasing the sensitivity. Particularly is
this true in locations, such as New York City, where the noise
level is relatively high. In the locations in which these .tests
were made the noise level was considerably higher than two
microvolts (on the short waves), so that at no time could the
maximum sensitivity of the receiver be taken advantage of
anyhow. :

For these reasons the reports on operating tests as given
in the September issue will be adequately representative of
the most recent tests. Apparently everything receivable in any
given location can be brought in on this receiver, right down
to the local noise level-——and many distant short-wave stations
not ordinarily heard are brought in because of the low inherent
noise level encountered in this set.

With the thought that amateurs would be interested in hav-
ing reports on the operation of this receiver in their particular
domain, Rapro News made arrangements with three operators
of amateur stations to try out the receiver and report their
findings. The first two amateurs carried on their tests on a
preliminary sample of the new model. Inasmuch as this
sample was exactly duplicated when the new model was put on
the market, these reports may be considered typical. The first
of these tests and reports was made by Mr. Garo W. Ray,
chief engineer of station WICC, Bridgeport, Connecticut. Mr.
Ray, in addition to being well-known as a broadcast engineer.
is also the owner and operator of an amateur station, WIANN,
Bridgeport. 1In a letter dated August 6, 1932, he reports as
follows:

“T wish to thank you
for the opportunity to try
out the Hammarlund
Comet ‘Pro’ at my ama-
teur station. The per-
formance of this receiver
is excellent. The ease
with which it brings in
some of the real DX sta-
tions, both on ’phone and
on c.w., is almost unbe-
lievable.

“So that you may spe-
cifically know what I have
heard in the few hours I
managed to crowd into
my already overburdened
schedule, T am giving you
a partial list of the far-
thest stations heard.

“On ’phone, the follow-
ing amateurs were heard:

“WOH6ANT, WH6EOO,
W6CLH, W9OX. WIHCO,
(Continued on page 503)
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Technical Review

RADIO

SCIENCE ABSTRACTS

Radio engineers, laboratory and research workers will find this department
helpful in reviewing important current radio literature, books, Institute and
Club proceedings and free technical booklets

Radio Operating Questions and Auswers,
by A. R. Nilson and J. L. Hornung; fourth
edition. McGraw-Hill Book Co. 1932. The
previous editions of this book have been so
well known among radio operators that an
introduction is hardly necessary.  There
have been many new types of operator’s
licenses available recently and so a new edi-
tion was nccessary to treat these specialized
subjects.  This fourth edition contains ques-
tions and answers for students preparing for
any license.  The main body of the book
has Dbeen devoted to the commercial oper-
ator on shipboard, on coast stations and on
broadcast stations. Special sections follow
which have been compiled for amateurs, an-
other section for aircraft radio and police
radio.

The hook consists of questions with their
answers, such as may occur at the license
examination.  These have been arranged in
a logical sequence, making it almost a text-
book on radio operation. However, the
book is intended as a review and should be
used by the student after he has already
acquired a knowledge of the subject. The
sections of the commercial operator have
been modernized. One meets the tube trans-
mitter in the first few pages. The spark and
arc transmitter arc also treated. Part IX,
dealing with broadcast cquipment, contains
much information that is hard to get. There
is, for instance, the question of pads; the
answer indicates the way to calculate the
resistors and there is a table of the shunt
and serics resistors required for a given
attenuation, worked out for 200 and 500-
ohm lines. Besides the technical questions,
sections have been devoted to radio laws and
regulations, the international abbreviations,
meteorology, cte.

To show the manner wherein the questions
have been answered, we quote a sample:

“Ques. 402. What are the restrictions upon
methods of antenna coupling on amateur
transmitters?” Ans. ““Amateur stations must
use circuits loosely coupled to the radiating
system or devices that will produce equiva-
lent effects to minimize keying impacts and
harmonics. Conductive coupling to the an-
tenna, even though loose, is not permitted,

Conducted by
Joseph Calcaterra

but this restriction does not apply against
the employment of transmission-line feeder
systems to the Herizian antennas.”

Practical Mathemalics for Home Study,
by C. I. Palmer; sccond edition. McGraw-
Hill Book Co. 1931. This book contains
the essentials of arithmetic, geometry, algebra
and trigonometry. Many readers, especially
those who have difficulty with their mathe-
matics, will appreciate this volume. It takes
up arithmetic from the very beginning and
explains every forward step, giving many
examples and exercises. The exercises are
taken from the problems presented to the
author by his students. They often give
much information on the practices of trades
and professions. They deal with hookkeep-
ing, mechanics, machine drawing, surveving,
electricity, etc.—nearly cvervthing under the
sun.

When such an extensive territory is cov-
cred in one book, there must naturally be
a sclection of subjects, and the author has
selected those that find most application
among his students. Workers in the radio
field often find their progress blocked be-
causc they cannot follow the more technical
discussion of radio circuits for a lack of
mathematical knowledge. To such people
the careful study of this text would be a
creat help.

Review of Articles in the No-
vember, 1932, Issue of the Pro-
ceedings of the Institute of Radio

Engineers

Crystal Control Applied to the Dvnatron
Oscillator, by K. A. MacKinnon. This pa-
per describes the results of a two-year re-
search which comprises the development of
several crystal-controlled dynatron oscillators
and the experimental determination of the
frequency-stability curves of these circuits as
well as of three Pierce crystal or magneto-
striction oscillators.  The new magneto-
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striction-controlled  oscillator  circuit  de-
scribed has the advantages of simplicity and
freedom {rom parasitic oscillations. The
new crystal-controlled circuits have better
“frequency-stability” characteristics.

A Precision Tuning-Fork Frequency Stand-
ard, by E. Norrman. This article describes
the use of tuning forks as audio-frequency
standards and outlines the procedures and
results of a number of experiments to de-
termine the materials, design and circuits
required to provide tuning-fork standards of
suitable stability.

Television Image Reception in an Airplane,
by Harry R. Lubcke. This paper describes
a rigorous iest made on a seli-synchronized,
cathode-ray television svstem in which re-
ception of the image was accomplished in an
amrplanc traveiing at 120 miles an hour. The
results of the tests show what can be ac-
complished in spite of the most severe elec-
trical and mechanical conditions.

Magneto-Static Oscillators for Generation
of Ultra-Short Waves, by G. R. Kilgore. A
complete description of a magneto-static
clectronic oscillator for generation of wave-
lengths of less than 30 centimeters is given,
together with operating chacteristics, with
particular reference to obtaining maximum
output and efficiency.

Radio Guidance, by J. Edward Miller.
The system of radio guidance described
makes use of two rotating radio beacons,
transmitting simultaneously and on the same
frequency.  The special equipment for the
output of the receiver used in the plane
takes bearings from the two beacons and
graphically triangulates the position of the
plane on a map. The main advantage of
this system is that it allows for an unlimited
number of routes from a limited number of
beacons.

Method for Measurement of Higlt Resis-
tance at High Frequency, by Paul B. Taylor.
This paper gives a simple method of ac-
curately measuring high resistances, especially
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of the order of 1000 ohms to 1 megohm, at
radio frequencies.

Review of Paper in the Sept.-Oct.
Proceedings of the Radio Club
of America
Voice Recordings for Industrial and Social
Uses, by S. Young White. This paper con-
tains information on the mechanical and elec-
trical considerations in clectrical recording,
together with a discussion of the various
uses to which such records and reproduc-
tions can be put in carrying on social and

business contacts.

Review of Contemporary
Periodical Literature

Ingenious Circuits in New Radio Receivers.
Electronics, November, 1932. A description
of some of the new circuits, such as quiet,
automatic volume control, acoustically com-
pensated volume control, resistance-coupled
push-pull amplification, visual tuning aids,
which are becoming increasingly popular in
radio receivers.

Shrinkage Control in Radio-Tube Man-
ufacture, by L. L. Shreiner. Electronics, No-
vember, 1932, An analysis of the importance
of careful and continuous shrinkage control
in keeping down the cost of production of
radio tubes.

Photoelectric Control in the Printing Aris.
Electronics, November, 1932. This article
outlines the remarkable strides made recently
in the application of photoelectric controls
in the printing and associated industries.
Their use has resulted in the production of
engravings, setting of type, control of regis-
ter, cutting operations, counting, matching
of inks, and many other operations more
satisfactorily and cconomically than they
were done before.

Modulation and Distortion Measurements
by Means of the Caihode-Ray Oscilloscope,
by Samuel Bazno and Samuel S. Egert. Ra-
dio Engineering, November, 1932. This pa-
per shows how a visual check-up on the
operation of transmitters from the stand-
point of percentagze modulation and distor-
tion can be made easily and with a fair
degrec of accuracy, by means of the cathode-
oscilloscope.

Photoelectric Relays, by W. R. King. Ra-
dio Engineering, November, 1932. This
article gives a brief description of the fun-
slamental principle of operation of the pho
taelectric relay and points out the important
censiderations which must be taken into ac
count in designing machinery and equipment
for use with such relays:.

of Technical Booklets
Awvailable

2. 1933 R.F. Parts Catalog. An 8-page
folder containing complete specifications on
the entire line of Hammarlund variable and
adjustable condensers, r.f. transformers, sock
ets, shields and miscellaneous parts for
broadcast and short-wave receivers, complete
short-wave receivers and transmitting va-
riable condensers.

Review

4. A 135 io 200-Meter Comet “Pro” Super-
heterodyne. A description of the outstand-
ing features of the Hammarlund-Roberts
high-frequency superheterodyne designed es-
pecially for commercial operators for labora
tory, newspaper, police, airport and steam
ship use

5. A 1933 Volume-Control and Fixed and
Variable-Resistor Catalog. Contains new
and revised specifications and list prices on
the entire line of Electrad volume controls,
voltage dividers, vitreous resistors, Truvolt

Turntable Design and Operation, by V. V.
Gunsolley. Radio Engineering, November,
1932. This paper brings out some of the
factors which affect the fidelity of reproduc-
tion of phonograph records, such as wobble,
offset record centers, motor speed, vibration,
needle position, tone-arm design, etc. Rec-
ommendations are made for correcting some
of the faults that cause poor reproduction.

The Under $20 Price Level. Radio Re-
tailing, November, 1932. A frank discus-
sion of the advantages and disadvantages of
handling sets selling at very low prices.

Wihy Widening of the Broadcast Band
Would Make Today's Sets Obsolete. Radio
Retailing, November, 1932. A consideration
of the effect, on existing receivers, of any
possible widening or reallocation of the
broadcast bands as a result of the proposals
being considered at the Madrid International
Conference.

High-Selectivitv, Tone-Corrected Circuits.
The Wireless Engineer and Experimental
Wireless, November, 1932. This editorial is
a summary of a report of the Radio Rescarch
Board of the Department of Scientific and
Industrial Research (Great Britain), covering
the questions, (1) Is the performance of

Free Technical
Booklet Service

HROUGH the courtesy of a

group of radio manufacturers,
Rapio NEws now offers to its read-
ers this Technical Booklet Ser-
vice. By means of this service
readers of Rapio NEws are able
to obtain quickly and absolutely
free of charge many interesting,
instructive and valuable booklets
and other literature which former-
ly required considerable time, ef-
fort and postage to collect.

To obtain any of the booklets
listed in the following section,
simply write the numbers of the
books yvou desire on the coupon ap-
pearing at the end of this depart-
ment. Be sure to print your name
and address plainly in pencil, and
mail the coupon to the Radio
News Technical Booklet Service.
Stocks of these booklets are kept
on hand and will be sent promptly
as long as the supply lasts. Do
not send for any material in which
vou are not actually interested or
of which vou already have a copy,
in order to avoid waste and need-
less postage expense.

To avoid delay, please use the
coupon provided for the purpose
and enclose it in an envelope by
itself or paste it on the back of
a penny postcard. The use of a
letter asking for other informa-
tion delays the filling of your re-
| quest for booklets and catalogs.
If possible. however. please en-
close one of vyour blank business
| letterheads to establish vour con-
nection in the industry.

adjustable resistors, public-address equip-
ment, amplifiers, replacement controls and
resistors. It also includes various additions
to the 1932 complete line.

6. Line Voltage Control. Complete char-
acteristics and uses of a real voltage regu-
lator and complete chart showing the correct
Amperite recommended by set manufacturers
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such circuits consistent with hitherto ac-
cepted theory and (2) What are the ad-
vantages and disadvantages of such receivers
in relation to the practical problem of dis-
criminating between wanted and unwanted
wireless transmissions?

The Theory of Band-Pass Filters for
Radio Receivers, by C. W. Oatley. The
Wireless Enginecer and Experimental Wire-
less, November, 1932. A theoretical an
experimental trcatment of the use of coupled
circuits as a mecans of obtaining high selec-
tivity without impairing fidelity of repro-
duction. The effects of faulty matching or
ganging are discussed.

A New Type of Directive Aervial, by T.
Walmsley. The Wircless Engineer and Ex-
perimental Wireless, November, 1932. This
article describes a novel type of directive
aerial which has no separate reflector cur-
tain. In this type of aerial, radiating elc-
ments of various lengths are used in conjunc-
tion with each other. The non-radiating ter-
mination inserted at the end of the feeders
in some types of receiving array for the pur-
pose of matching the surge impedance of
the array, is replaced by a radiating element,
thus increasing the radiation efficiency of the
system.

Methods of Investigating the Vibrational
Frequencies of Conical Shells and Loud-
speaker Diaphragms, by N. W. McLachlan.
The Wireless Engineer and Experimental
Wireless, November, 1932. A description of
the bridge, axial air-pressure and impulse
methods for determining the symmetrical vi-
bration frequencies of conical shells in acous-
tic investigations.

Standard Time Throughout the World.
Circular of the Bureau of Standards, No.
399. This is a revised edition of a previous
bulletin, designed to give up-to-date data,
maps and relative times with respect both
of Greenwich Mean Time and Noon, East-
ern Standard Time (United States) of the
time throughout the world.

How to Get Copies of Articles
Abstracted in This Department

The abstracts of articles featured in this
department are intended to serve as a guide
to the most interesting and instructive ma-
terial appearing in contemporary magasines
and reports. These publications may be
consulted at most of the larger public li-
braries, ov copies of the issues containing the
articles may be ordered direct from the pub-
lishers.

Rapro NEws cannot undertake to supply
copies of these articles. Thev are NOT in-
cluded in the Rapio Nrws Free Technical
Booklet Service.

for their receivers. Also tells how to im-
prove your customers’ sets and make a profit
besides.

8. Trouble Shooting in A.C., D.C. and
Battery Sets. This is a free sample lesson of
the National Radio Institute Course. It con-
tains valuable information on how to over-
come hum and noises of all kinds, fading
signals, broad tuning, howls and oscillations,
poor distance reception, distorted or muffled
signals, etc. It is available only to Rapio
News readers who are over 16 years of age
and who are residents of the United States
and Canada.

9. Catalog of Fixed, Metallized and Pre-
cision Resistors. This 16-page catalog gives
complete specifications of the International
Resistance Co. line of metallized, wire-wound
and precision wire-wound resistors, motor-
radio suppressors, handy servicemen’s Kkits,
valuable technical data and list of free bul-
letins available on the building of service-
men’s test equipment.
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10. nformation on the Suppression of
Motor-Radio Noises. This interesting and
uscful folder of the International Resistance
Co. gives complete information on how to
overcome motor-generator, ignition coil, in-
terrupter and spark-plug noises in automo-
bile radio installation.

12. Certified Tube Plan for Servicemen
and Dealers. A special plan of the Triad
Mtg. Co. which makes it possible for ser-
vicemen and dealers, who maintain a service
department to obtain certified Triad tubes
direct from the factory, at discounts that
enable them to make tube replacements at
attractive profits, is described in this folder.

16. RMA Standard Resistor Color-Code
Chart. A handy post-card size color-code
chart designed by the Lynch Mig. Co. to
simplify the job of identifying the resistance
values of resistors used in most of the stand-
ard receivers. It also contains a complete
list of the most commonly used values of
resistors with their corresponding color desig-
nations.

25. Transposition Noise-Reducing Antenna
System. A detailed description, with tech-
nical data, on a new antenna system, per-
fected by the Lynch Mfg. Co., which is
effective in climinating the majority of elec-
trical noisc interierence on hoth broadcast
and short-wave reception. It is especially
suited for application on all-wave receivers
which sometimes give unsatisfactory results
because of objectionable interierence on the
shorter waves. It can be applied to existing
installations and ofiers a big field for profit-
able jobs for the serviceman. Its use on
amateur receivers makes possible more and
better QSO’s.

29. Practical Radio Engineering., A 28-
page book which gives a detailed description
of the home-study course in practical radio
engineering offered by the.Capitol Engineer-
ing Institute. The course is divided into two
main parts. The first part is intended to
provide the student with the fundamental
knowledge and training required to thor-
oughly understand the second part which is
an advanced course in radio engineering.
The course prepares the student {or actual
radio engineering work in the industry.
Stress is laid on the practical application of
radio principles.

30.  Shielded “Noise-Reducing” Antenna
Systerr for Broadcast Waves. A complete
description of a new Lynch low-cost, im-
pedance-matching system’ of unique design—
including impedance-matching transformers
for the antenna and for cach receiver—.
which now makes possible the use of a
shiclded transmission line of any length,
without loss of signal strength. This sysiem
is designed for the elimination of “man-
made” electrical interference on the broadcast
irequencies, and because of its low cost, the
case with which it can be installed and the
means it provides for using several receivers
on a single aerial, it ofiers manyv opportuni-
ties for profitable jobs to dealers and ser-
vicemen.

31. The Pam-O-Graph Recording Phono-
graph. A descriptive folder on a high-quality
instrument in three models, made by the
Samson Electric Co., which makes possible
faithful recording (on aluminum discs) and
reproduction of lectures, musical renditions,
radio programs, dictation, etc, for homes.
schools, colleges, theatres, hotels, ctc. It can
also be used as a high-quality phonograph to
repreduce standard disc records,

32. Microphones and Accessories. Com-
plete descriptions and specifications of a wide
variety of high-quality hand, desk and sus-

(Continued on page 505)
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MEN!

Get This New
H((R))@ RESISTOR INDICATOR

An ingenious device which tells instantly the
replacement value of any burned out or damaged
resistor.

Small, compact, neatly boxed—slips into your vest

pocket. Devised by I.R.C.

engineers to be your con-

stant companion on every repair job. Complete in-

List price $4. Sold for $2.40
NET to Dealers and Service-
men (higher in Canada).

formation on operation
goes with it.

FREE with the

NEW I. R. C. COMBINATION KIT No.

This most valuable of all Kits is a permanent steel cabinet
for your service bench. Contains 74 Watt, 1 Watt and 2 Watt
Metallized Resistors and 5 Watf and 10 \Watt Power Wire
Wound Units—all in the most popular ranges used in all makes

of radio sets.
and various service tools.

Has compartments also for screws, nuts, bolts
An orderly method of keeping re-

sistors and equipment. Stock card in 1id acts as quick renunder
for replenishing your stock. Once you see this Kit, you'll give
it a hearty welcome and a permanent home on your bench.

List price of kit $30. Sold for
516.50 net to Dealers and Service-
men (higher in Canada) with
free sales helps listed in coupon.

Contains _
and Power O il
Wire Wound Resistors

Ask your Jobber or write us direct

INTERNATIONAL RESISTANCE ¢O.
Philadelphia, Pa., and Toronto, Ontario

INTERNATIONAL RESISTANCE CO., Nl

2006 Chestnut 8t., Philadelphia.

() I cnelose (check) (money order) for #16.50. l
Please see that I reccive vour Combination
it also your Resistor Indicator, Resistor I
Guide and Color Code Chart. I

) T enclose (check) (money order} for §2.40,
Please forward your Resistor Indicator.
{ ) Please send catalog,

and complete data onl
your Service Helps.
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With the Experimenters

Home-made Capacity Relay, Repairing Open Circuits in Audio
Transformers, Condenser Test Box, Handy Saw Tool, Unique

A Capacity Relay

The many fields opened for experimenta-
tion by the advent of the photo-electric cell,
erid-glow tube and their kin are numerous
and very interssting. As a source of added
income to the modern radio man they offer
unlimited opportunities.

The capacity relay herein pictured and
described was constructed to ‘do the work of
a grid-glow tube (which could not be pur-
chased in this city) at a cost considerably
lower than that of the glow tube and its
associated apparatus. Most of the material
can be found around the shop of any radio
addict, including the cake pan chassis.

The circuit, shown here, is primarily of
the Theremin type, using three six volt tubes
of the =37 type. Wired in series their fila-
ments draw .3 ampere from the line. R3
drops the line voltage properly for the fila-
ments. An 0-10 ma. meter is placed in the

i

plate feed circuit to facilitate setting the relay
for maximum output. The grid bias re-
siztor, R2. iz variable and is controlled from
a knob on top of the chassis. The choke in

Indoor Antenna

Conducted by
S. Gordon Taylor

the rectifier circuit is the primary of any old
audio transformer.

The oscillator coil is wound in two sec-
tions on a 1% inch plug-in form.  Each
section consists of 30 turns and the sections
are separated Y4 inch. The lower end of
the bottom section goes to the plate and the
top of the upper section connects to the grid.
A small trimmer type of condenser (C2) is
used to tune the oscillating circuit for maxi-
mum output. Any sensitive relay, such as a
telephone - relay can be used, providing it
will contact on not more than three milliam-
peres of current.

There is a decided advantage in this
output over the grid-glow assembly in that
it operates equally well from an alternating
or direct current supply. When used in
connection with window displays this is a
decided advantage in some localities.

When the bias resistor is properly ad-
justed and the ha¥d brought near the metal
plate (A), attached by wire to the grid
of the ~oscillator, the meter will show a
reading of about 3 ma. Upon removal of
the capacity the current drops to zero.

The metal plate may be glued to the in-
ner side of a display window and a card
displayed asking the passing shoppers to
place their hand on the window opposite
the plate. When they do so a-motor starts,
wheels turn, lights flash, etc. Any number
of lively advertising stunts and displays can
be arranged around this principle.

If the load to be handled is very large a
second relay with heavy points will of
course be used. However, the writer oper-
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ated an eighth horse motor from the relay
shown in the photo by connecting a 110 volt
lamp across the contacts. When they open
there is absolutely no spark and the light
burns. This may be utilized also in the
display. It is not advisable to use this
spark elimination method with any other
than an induction motor as when the relay
is open the current used by the light passes
through the motor. This might be injurious

to the stationery armature of a direct cur-
rent motor but does no harm to the field
of an induction motor. When this system is
used the light should be as large as possible
without causing the motor to rotate. With
this elimination of sparking a small deli-
cate relay will handle a Jarge load and not
stick at the contacts or require setting for
quite extensive periods, making it ideal for
window displays and burglar alarms.
Connected to the window screens of a

building the relay makes an ideal burglar
alarm system, operating bells, lights, etc.
If connected to many screens use a small
condenser in series with the lead to the grid
to cut the capacity.

E. L. DEETER,

St. Louis, Mo.
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square and fitted it with a bakelite panel,
on which was mounted a tap switch lever,
six contact points and two binding posts.
In the box I mounted six fixed condensers
of the following values: .002, .006, .01, .3,
10, 20 mid. A pair of test prods with
short leads are connected to the binding
posts and the condensers are hooked up so
that any one value can be sclected and made
available at the prod tips by means of the
tap switch. The values at tap points are
marked on the pancl

I find this little capacity box very con-

—

Repaiving Open Circuits in Audio
Transformers

The simple stunt described here is one T
have used to close open primary circuits in
audio transformers and open secondaries of
power transformers a number of times and
it has never failed me.

The only material required is a Ford,
model “T7 ignition coil and a transformer
having a secondary voltage of 25 volts or
thercabouts (I use a low voltage winding
of an old transformer taken from a Philco
wet tvpe A and B eliminator), and a small
push button switch.

ANY SET WORK
BETTER

The method of connecting these parts is ooe | 008 10 20
shown in the accompanving diagram. The MFD MFD er MFD MFD | MFD
hich potential output of the Ford coil is
brought out at the terminals A and B. These Blue Tubes will make more satis-
are the terminals to which the open coil of

N ou. The ke

the transformer under repair is to be con- fied customers for y h yym'a.h
nected.  When everything is in readiness, any set work better. That's why
the circuit iz closed by means of a switch. more set manufacturers make them
Do not keep this switch closed for more ¢ standard equipment than any other

; - : . p
::tl:lzanglf\\-ﬁ' rgilztrlltliqgt he wewl precmn PROD el tube, More prospects for you among

The usual precau-
tions should be taken in handling this equip-
ment because of the high voltage developed
in the secondary circuit of the Ford coil.
After a half minute, release the switch and
test the winding for continuity. If still
open, give it another hali minute treatment
and repeat this process until the test shows

these thousands of set owners using
Blue Tubes.

If you really want to promote your
business here’s your chance. Tear
out the coupon below. Mail it. No
obligation. We may be able to show

o
B
TERMINALS OF
OPEN TRANSFORMER

A TO
CIRCUIT

FORD COIL
25 V.
o—- 1
WELL INSULATED
MOMENTARY
SWITCH
Ho v
AC
that the breuk in the winding has been
closed.

At first sight, this method of repairing
might seem like hocus-pocus. Actually there
is nothing mysterious about it. When the
high tension output of the Ford coil is ap-
plied to the broken primary winding the
spark  jumps the gap between the two
severed ends of the winding. The heat of
this spark cauzes the ends to fuse, thus re-
pawring the break. I have tested a number
of transformer: repaired in this manner and
have not iound one in which the impedance
of the repaired winding was altered by this
method of repair.

[n view of the fact that a recent survey
of service jobs showsz breakdowns in audio
transformers to be the third most common
cause of trouble in radio receivers, the ser-
viceman may find it worth while to build
up this transformer repair kit into a small
portable caze. enabling him to make trans-
former repairs in the customer’s home.

Ep. Streis,
Baltimore, Md.

Condenser Test Box

T am an interested reader of your “With
the Experimenters” column in the Rapio
News. I have acquired many useful ideas
from its columns and wonder if an ar-
rangement of condensers I uzse would be
of interest to the readers.

1 constructed a small box three inches

convenient in locating open by-pass con-
densers by substitution, probing for hum re-
duction and cspecially so when the cut and
try method of determining the effects of
various capacity values is used.
Steven S. Ericksow,
Evanston, Illinois.

Handy Saw Tool

A handy tool for kit or shop is shown
above. Take some 8 or 10 inches of an old
hacksaw blade. Wrap one end of it with
a piece of old tire inner tube and bind this

with wire,

It makes a very handy little de-
vice for small cutting in confined spaces
where a regular hacksaw cannot be used.
Franx W. BENTLEY, JR,
Missouri Valley, lowa.

Unique Indoor Antenna

I find that a 30-foot length of twisted
pair (lamp cord), connected as shown here,
makes a surprisingly effective antenna for
use with a.c. receivers. As will be noted,
the end of one wire is connected to a water
pipe and the other end of this wire to the
ground post on set. One end of the other
wire is connected to the receiver antenna post
and the other end left unconnected.

(Continued on page 3512)
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T'’he Service Bench

Economical Noise Reduction Antennas—Transmission Line Coupling—
Shielded Lead-ins—Tuned Antennas for Short-Wave Reception—Elim-
inating Hum in Loftin-White Amplifiers—Simple Tube “Short” Tester

Il I‘\HE increasing popularity of noise-
reduction antennas is evident from the
growing list of manufacturers now in
production of relevant equipment—

Lynch, Kolster, Tobe and others—and the

contributions of our servicemen readers who

command greater income and prestige through
the installation of these modern aerials.

Noise pick-up by the lead-in is most ef-
ficaciously reduced on the conventional
broadcast frequencies (200 to 600 meters)
by means of a shielded lead-in or transmis-
sion system, with adequate couplers at the
antenna and receiver termini. The theo-
retical and practical considerations involved
in such arrangements have already reccived
detailed description in the three articles by
Thomas McClary in the October, 1932, by
Louis Clement in the November, 1932, and
by Arthur Lynch in the January, 1933, issues
of Rap1o NEws. On the higher frequencies,
notably below 100 meters, noise reduction is
most efficiently attained, in amateur installa-
tions, by means of the transposition system,
and, in some instances, through the use of
more simple, non-grounded antennas, such as
a modified Zeppelin type.

On all-wave receivers (which, by the way,
represent highly profitable turn-overs for the
serviceman), the transposed lead-in probably
is excellent for all-around reception.

Cutting Costs on Transmissions
line Installations

Mr. Robert T. Thompson, of Lansing,
Mich., contributes the following data repre-
senting experiments dedicated, in keeping
with the times, to the purpose of converting
“Mr. Clement’s data into coil sizes and
rumber of turns with the Jeast possible ex-
penditure of time, material and money.”

“The use of Belden transmission-line,
shielded cable was the only specified jtem
followed exactly. The search for coil cans
began in the five-and-ten-cent stores and
ended in the nearest kitchen with Beech-Nut
coffee cans. The electrostatic shields were
omitted. The junk-box was investigated for

possible coils, and two of the lattice-type,

from an old neutrodyne, were selected.

Conducted by
Zeh Bouck

TO SET ‘l

FIGURE 2

www americanradiohistorv com

These coils have a nmean diameter of 24
inches and consist of about 70 turns of wire.
Eight turns were wound at the center of the
coils for connection to the transmission line,
125 feet long—the circuit being shown in
Figure 1. Preliminary tests were made on a
midget superheterodyne receiver without the
shield cans. No change in sensitivity could
be detected, while the decrease in noise was
very gratifying, the racket from a dial tele-
phone being reduced from the familiar ma-
chine-gun imitation to a mere whisper.

“The coils were then mounted in the cans
as shown in Figure 2, and additional tests
indicated that the shielding was quite satis-
factoryv. ‘

“The final installation was made in the
home of a friend whose reception on a Ra-
diola 46 was considerably marred by man-
made static—a complaint of every other
radio owner in this apartment house. One
coil was mounted just behind the chassis and
connected, via the transmission line, to the
other about 100 feet away on top of a low
garage. Here, the can was grounded to a
driven pipe and a 200-foot L-type antenna
erected to estend away from the apartment
and into an area remote from power lines.

“When the installation was completed, the
receiver was turned on and 14 daytime sta-
tions logged—counting only those which were
clear and loud enough to be really enjoyable.
Heretofore, the 